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ABSTRACT

While current iOS applications, or “apps”, successfully meet the basic
requirements of visually impaired users, the higher-order needs such as
self-esteem and self-actualisation have not yet been sufficiently addressed
by existing apps. Academic research that focuses on the different areas of
psychological needs of people with visual impairments remains in its
infancy. One such area is travel and tourism. This study demonstrates how
gamification, a means by which game mechanisms are applied to non-
game content, can assist in designing mobile applications that enhance the
tourism experiences of people with visual impairments beyond merely the
booking and navigation between different tourist sites.

The study introduces a “research through design” project that
incorporates hybrid empathic design research and methods such as
multisensory observations combined with interviews that are derived from
sensory ethnography methodology. These methods when combined
together have created a more empathic and intuitive application that caters
for the tourism interests and needs of people with visual impairments in
Hong Kong. Thematic analysis was also conducted, featuring a data
analysis method which refers to systematically identifying, organising, and
offering insights into patterns of themes among qualitative raw data. The
material collected indicated ways in which engagement, motivation, and
enjoyment could be increased using gamification elements. Agile app
development was then adopted in the researchers’ design practices. The
final app user testing session was then conducted in Hong Kong using 30

people with different levels of visual impairment, aged between 18 and 55.



The results of the user testing suggested that adding gamification
elements into mobile applications has great potential for enhancing the
emotions and experiences of people with visual impairments while
travelling. The app experiments are the first to examine the perspective of
applying gamification techniques to travel for people with visual
impairments.

This research will benefit the visually impaired community by
providing its members with more meaningful travel experiences. As such,
the research provides insights for government entities, social enterprises,
and organisations serving people with visual impairments. The study
results represent a further step towards developing advanced design
research about people with visual impairments by proposing appropriate
empathic insights and solutions in regard to user experience design (UX),

and specifically in terms of travel experience design.

Keywords: Gam ification, Travelling Experience Design, Application Design,
Empathic Research, Sensory Ethnography
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CHAPTER 1: INTRODUCTION

This chapter offers a brief overview of this research and is organised into
six parts. They are my personal motivation for conducting this study; the
research questions that identify the problem; the context and scope of this
research; the objectives of the research; the contribution and significance
of this research to the design of travel applications (apps) for people with
visual impairments; and a summary of the major content in each chapter

of this dissertation.

1.1 Personal Motivation

There is a specific personal background to this study. I was raised by my
grandparents in their home in mainland China. My grandfather was a
prominent professor of ophthalmology, specializing in ocular fundus
diseases. I witnessed hundreds of patients making a special trip to my
grandfather’s home, and I continually observed the profound appreciation
expressed by his patients after their vision had been restored. It made me
realise how critical the faculty of sight is to everyone, and it raised my
awareness of the suffering faced by those people with visual impairments.

Having graduated from the School of Visual Arts in New York City
with a master’s degree in interaction and industrial design, I was previously
an industrial designer, creating consumer products for companies such as
Belkin and Polycom at Pip Tompkins Studio in Los Angeles. On a
business trip to the Consumer Electronics Show (CES) in Las Vegas, 1

encountered hundreds of electronic products which were being presented
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at the show. It made me realise that designers have to invest considerable
effort into creating products that enhance the quality of life of consumers.
However, only a relatively limited number of products are designed
specifically for people with visual impairments. Thus, this motivated me
to assess the demands of people with visual impairments with a view to
bringing enjoyment and fulfilment to them. This would also address the
issue of the reduced quality of life they currently have in comparison with
sighted individuals.

From a general need perspective, the primary need for visually
impaired people is accessing information (Pal et al., 2011). Academic
research that focuses on the different areas of psychological needs of
people with visual impairments remains in its infancy. One such area is
travel and tourism. From a travel need perspective, the crucial need is
accessing accurate and reliable information about the destination. The
information plays an essential role in planning and having a pleasant trip,
such as accessibility of accommodation and accuracy of information
(Packer, Mckercher, & Yau, 2007; Marston, 2002).

The assistive technology such as white canes, mobile phones, and
screen readers enables people with visual impairments to approach
information, with full integration and inclusion in society (Scherer, 2005;
Foley & Ferri, 2012). This study focuses on mobile phone application
design. There are several reasons to choose mobile assistive technology.
Firstly, an application is affordable and accessible for the target users.
Secondly, the mobile phone offers information access “almost any time
and in any place” (Billi et al., 2010, p. 3). Most importantly, since the
Hong Kong Government wishes to foster an inclusive society (GovHK,

2017), a mobile phone that is embedded into a mainstream device can
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assist individuals to feel less labelled or stigmatised. To study how iOS
applications can be better developed and to address the aspirations of the
visually impaired, it was necessary to identify the psychological aspects of
visual impairment.

One of the most influential theories for understanding human
beings’ motivations is called the “hierarchy of needs” (Maslow, 1943).
Although some studies mention that a small number of Maslow’s schemes
have an insufficient empirical grounding in underdeveloped and
developing countries, according to Fallatah and Syed (2018), Maslow’s
theory has been widely addressed and practised in developed contexts and
organisations. As Hong Kong is highly developed region, ranking 7* on
the Human Development Index list (United Nations Development
Programme, 2018), Maslow’s hierarchy of needs can be considered
suitable for this content.

The model proposes five levels of human needs. Maslow claimed
that human beings are triggered to fulfil specific demands and that some
demands take precedence over others. This hierarchy forms a five-tier
model from bottom to top, as seen in Figure 1.1 below, consisting of
physiological, safety, belongingness and love, esteem, and self-

actualisation needs.
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Figure 1.1. Maslow’s hierarchy of needs (adopted from Maslow, 1943)

The most basic needs for a human being are physiological needs,
which form the first motivation for people’s behaviour. People will pursue
the next level, once the current level is fulfilled. While current iOS apps
successfully meet the basic requirements of visually impaired users (e.g.
navigation and object recognition), the higher-order needs (such as their
social needs, namely friendship, intimacy, trust and acceptance, offering
and receiving love) have not yet been sufficiently fulfilled by such software.
In particular, these needs include esteem needs, such as independence,
mastery, dominance, achievement, prestige, status, and respect; and their
self-actualisation needs such as self-fulfilment, developing personal
abilities, and pursuing personal growth. In this domain, studies that focus
on the psychological needs of people with visual impairments have so far
been insufficient in Hong Kong. The shortcomings of the apps and the
challenges will be covered in the Existing Mobile Applications in Section
2.2. This research aims to address these insufficient studies in this vital

area.
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This investigation is substantiated on the ground that people with
visual impairments should have an equal quality of life and rights to
citizenship as nondisabled people according to the United Nation’s
Standard Rules on the Equalization of Opportunities for Persons with
Disabilities (1993). The United Nations (2006) outlined the rules to
include the right to tourism and travel in the Convention on the Rights of
People with Disabilities (CRPWD). Based on the UK and Australian
anti-discrimination law, the Hong Kong government introduced the
Disability Discrimination Ordinance in 1996. As Tourism for All UK
(2009) reports “Tourism is important to our lives, giving us something to
look forward to, time to enjoy our families, a chance for adventure, we
believe that it is the right of disabled people to participate in all areas of
community life. Few areas are more important, or valued, than Tourism
and Travel - which restore our energies, broaden our minds and serve our
deepest human instincts to explore new places and to enjoy and share new
experiences.”

With the steady growth of Hong Kong’s economy as well as in
people’s living standard, increasing importance has been attached to
raising the quality of life in the visually impaired community. Among
others, the Hong Kong Government gives special consideration to visually
impaired people regarding their requirements and civil rights, is
responsible for granting a full range of support services for the disabled,
and has endeavoured to build an accessible living environment and
promote their full integration into society. In the past few years, the
recurrent expenditure has been increased from $16.6 billion in 2007 to

$30.7 billion in 2016, an increase of 85% and the recurrent expenditure

further increased to $31.5 billion in 2017 (GovHK, 2017). Besides the
14



various departments of the Hong Kong Government, other organisations
such as the Hong Kong Jockey Club and individuals are supporting the
visually impaired community in Hong Kong, as well as several charity
foundations, private donors, along with corporate volunteers. Regarding
app development, the Hong Kong government invested HK$0.5 billion
in the Innovation and Technology Fund for better living (FBL) to make
the daily living of disabled people more convenient, comfortable and safer.
Under the Funding Scheme for Digital Inclusion Mobile Apps, there are
two apps, namely SESAMI (2013) and Tap My Dish (2017) that aim at
helping people with visual impairments. The SESAMI can offer indoor
and speech map information. The other app can provide speech
augmented food menu information for people with visual impairments
funded by the Hong Kong Blind Union. The mentioned two apps only
focus on meeting the basic needs, such as navigating and object
recognition, of people with visual impairments. Therefore, an app that can
fulfil psychological needs, such as travel and tourism, of people with

visual impairments, should be developed.

1.2 Research Questions

The key research question is: How can the travel experience of people with
visual impairments be enhanced through a mobile application? The
preliminary research in this area led me to choose travel experience as the
main concern of this study. This decision drew on the findings in the
literature and preliminary interviews conducted before the main study.
Travel appeared to be an activity for which people with visual impairments

lack support (see Chapter 4).
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The main research question is supplemented with the following
four sub-questions:

1. What is the current situation of people with visual impairments
using assistive products in general and travel apps in particular in
Hong Kong?

2. How can researchers better understand the needs of people with
visual impairments?

3. How do people with visual impairments use their non-visual
senses to engage with the world, particularly when travelling?

4. What is the best way to design mobile-assisted apps in order to

enhance the travel experience of people with visual impairments?

1.3 Scope of the Study

Based on a report by the World Health Organisation (2018), there are 1.3
billion people with visual impairments worldwide, consisting of 36 million
totally blind while those who have low vision make up 246 million.
According to the WHO (2018), visual impairment, also called vision loss,
refers to someone who has decreased ability to see, which is not correctable
by usual methods, for example spectacles, and using specialised assistive
tools in the long run. Notwithstanding this, visual impairments do not
include nearsightedness, farsightedness, astigmatism, or presbyopia.
There are various levels and groups of vision impairment that are based on
measuring visual acuity and visual field. In 2018, the International
Classification of Diseases (ICD) 11" Revision identified the following
two types of classifications of visual impairments: distance and near

presenting visual impairments (see 7uble 1.1).
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Table 1.1. Classifications of visual impairment

Distance vision impairment
Lavel Visual Acuity
Blindness Worse than 3/60, 1/60; no ight perception
Severe Worsa than 6/60
Moderate Worsa than 6/18
Mild 6/12 but equal or better than 6/18
Near vision impairment
Leved Visual Acuity
Near Worse than NG or N6 at 40cm™ with existing correction

Distance vision impairments:
The subsequent categories of visual impairments depend on the
distance over which normally sighted people can see letters on the Snellen

chart (see Figure 1.2).

1 6/60

F P 2 ¢

TOZ 3 ¢
LPED 4 ¢6n5
PECTFD 5 6/12
EDFCZP 6 6/9
FELOPZD 7 6/8
DEFPOTEC 8 6/6

Figure 1.2. Snellen chart

Consequently, the further the distance, the worse the sight
condition. Total blindness or total visual impairment means no light
perception or visual acuity of less than 3/60. Severe sight impairment

equates to visual acuity of less than 6/60 on the Snellen chart. This means
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that individuals with normal vision can view items from 60 metres,
whereas a person with sight impairment can recognise these items within
20 metres. Moderate impairment means visual acuity of less than 6/18.
Mild impairment indicates visual acuity of less than 6/12. Near vision
impairment indicates a visual acuity of less than M.08 or N6. Low vision,
which presents as moderate visual impairment together with severe visual
impairment, blindness and low vision are considered visual impairment.
Regarding the statistics of people with visual impairments in Hong Kong,
built on the Special Topics Report No. 62: Persons with disabilities and
chronic diseases announced by the Hong Kong Census and Statistics
Department (2014, p. 28), there are about 174,000 people with visual
impairments in Hong Kong, comprising 2.4% of the total population

(2014) (as shown in Table 1.2 below).

Table 1.2. Persons with seeing difficulty by the degree of severity in Hong
Kong (Hong Kong Census and Statistics Department in 2014)

=e )
A% ! tt
e No. of persons igew As % of total
Degroe of severity _{000) % popelation
4 . 78 45 01
Unable 10 sec o all”
SRR B 4w 49.5 28.3 0.7
Required a specialised visunl aid in order
to be able 10 see*’
YRR S 117.5 67.2 1.6
Not required a specialised visual aid”
wy 174 % 100.0 24
Jotal - - I
£ ¥ WISHERYS RN Notes Including those perscas wilh seeing difficeiny
A who can only perceive light or shadow
\ iy ) 2 A6 " Including glasses for low vision, magnifier,
\ BN - I sloscope, eic, but excluding glasses or comtact
lenses  for  mcarsgphicdness, farsghtodness,
astigmabism of pl\'\fr)\)pla
. SRR RS AR * Including those persons with socing difficelty
{ ' BT IrE who indcatod Batl no impeovement could be
made oven with a specialised viswal aid
8 DU AL #  Referring %o the sisation of the betier eye

However, it was declared by South China Morning Post (Ngo,

2015), that this number is probably a serious underestimation since the
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data were collected only through the General Household Survey.

Therefore visual impairment arguably concerns a significant growing

segment of our population.

Table 1.3. General information of people with visual impairments in Hong

Kong

|

!

Sex of people with visual impalrments
Male: 71,200 people (40.7%)
Female: 103,600 people (55.3%)
Age distribution of people with visual Impairments

Age 15 and under 1,300 peopile (0.8%)

Age 15-29 3,100 people (1.7%)

Age 30-39 | 1.400 people (0.8%)

Age 40-49 6,200 people (3.6%)

Age 50-59 14,200 people (8.1%)

Age 60-64 14,700 people (3.4%)
Age 65-69| 19,500 pecple (11.1%)
Age 70 and above | 114,400 people (65.4%)

Educational attainment of people with visual impairments

No schooling/ Pre-primary 54,500 people (29.5%)
Primary 69.500 people (39.8%)
Secondary/ sixth form 40,700 people (23.3%)

Post secondary

Acitivity status of people with visual impairments
Economically active 17,500 people (10.1%)
Economically inactive 156,000 people (89.9%)
* Retirod persons | 125,300 people (72.2%)
* Home-makers 11,700 people (6.7%)
» Students 1,400 people (0.8%)
+ Others | 17,500 people (10.1%)
Employed person with visual impairments by industry
Manutacturing | 2.000 peopla (11.7%)
Construction 700 people (4.2%)
Import/export trade and wholesale' 1,600 peophe (9.9%)
Retad, accommodation and focd services 3,100 peopie (18.8%)

Transport, storage, postal and courier services, information and |

communication and communications | 2100 people (12.6%)

| |
i» Financing, Insurance, real estate, professional and business services 3,200 people (19.3%)

Public administration, social and personal services | 3.800 peopie (23.0%)
Employed person with visual impairments by monthly employment earnings

Less than HK$4,000 2,000 peopile (12.0%)

HK $,4000 - HK $6,899 2,200 paopla (13.4%)

HK $7,000 - HK $9,999 4,200 people (25.3%)

HK $10,000 - HK $14,999 2,900 people (17.5%)

HK $15,000 - HK $19,899 1,800 peopla (10.5%)

HX$20,000 and above 3,600 peopie (21.4%)

Non-degree 4,500 people (2.6%)
Degree 8.600 pacple (4.9%)
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Table 1.3 above illustrates that people with visual impairments have
poor living conditions, a low level of education, and low income. Although
the Hong Kong Government puts effort into increasing the life quality of
people with visual impairments, the statistics above reminded me to
design affordable products.

The different levels of visual impairments, including blindness,
severe, moderate and mild were all considered in this research project.
Arguably, however, a person who becomes blind later in life has a different
experience with visual impairment than someone who has been blind from
birth (Richards, Pritchard, & Morgan, 2010). Sardegna et al. (2002, p. 29)
turther categorised blindness into two main types, congenital and
adventitious, defined as follows: “Congenitally blind refers to an individual
blind at birth or during the first five years of life. A congenitally blind
child may not have visual memory while adventitiously blind refers to an
individual who becomes blind after five years of age. This individual will
probably have some visual memory and can use visualization.” These two
types of blindness are considered in this study, too. Therefore, in the
recruiting process, these two types of blindness should be included, and
while conducting the interviews, the similarities and differences between
these two types of blindness should be sought out.

This study concentrated on people with visual impairments aged
between 18 and 55 in Hong Kong. I chose this age range based on the
following considerations: 1) they can afford the travel fee, 2) they are likely
to go out and travel, 3) they can travel independently, and 4) most of them
utilise mobile phones. Therefore, a mobile application was likely to benefit

their independent travel.
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Google surveyed how 500 people aged between 18 and 64 took their
cellular phones when travelling in October 2016. The study found that
mobile applications have become a critical guide before, during, and after
their travel. There are two insights about how the apps in phones make
travel decisions that need to be emphasised. First, smartphones are travel
guides. Before and during their trip, more than half of smartphone users
generally search for discounts and researching pursuits to do. Second, apps
are for convenience and loyalty. Travellers depend on mobile sites and
apps with both respective purposes. Mobile sites are applied to explore
activities, while apps are often used to access digital boarding passes and
record loyalty programmes. The scope will be enhancing visually impaired
people’s use of mobile app experience in the iOS system to enrich their
quality of life by adding encouraging elements. I chose the Apple platform
because, compared to Android, the accessibility technology, such as
voiceover, is much more advanced. The iOS accessibility features will be
introduced later in Section 2.1.8. Moreover, an officer in the Hong Kong
Blind Union stated that the majority of people with visual impairments in
Hong Kong use iPhone. While no official statistics are publicly available,
the officer provided a compelling fact that the Hong Kong government
announced a subsidy policy for people with visual impairments to
encourage them to buy mobile phones. The subsidy policy provides 100
quotas that waive 2,000 Hong Kong Dollars for those people with visual
impairments wanting to buy a mobile phone. Ninety people with visual
impairments chose to purchase iPhones, and only ten bought Android
mobile phones. Since there are more people in this group using iPhones,
it is, for instance, easier for the new phone holders to ask their peers for

help when facing technical issues. For the range of digital experiences
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within the scope of my investigation, I will express concerns about the
facilitation of travel for people with visual impairments.

“T'ravel” is defined as leaving home for an unfamiliar place for
pleasure locally and abroad (Packer et al., 2007). “Travel experience” in
this study focuses on leisure motivation, because business travellers often
cannot decide their destinations or activities (Xu, Tian, Buhalis, Weber,
& Zhang, 2016) even though business travellers may explore their
business destination, too.

“Travel experience” is understood inclusively to contain not only the
actual day-to-day events and feelings of the vacation but also the pre-travel
period, which includes the planning, purchasing of travel products and
anticipation of the event itself. Also, the traveller will, at the end of the
vacation, carry with him or her the memories and feelings associated with
the journey. Therefore, the travel experience can be divided into five stages:
research and planning, booking, transportation, visiting and post-travel.
Google (2018) found that mobile app usage spans travellers’ entire journey,
from booking to shopping, to the ways they utilise portable devices at their
destination. Furthermore, the findings reveal that more than 70% of
American travellers admit that they “always” use their mobile phones
when travelling. Travellers nearly always take their mobile devices to
explore attractions or activities, to discover restaurants and shops, or to
navigate directions. For the range of travel experiences, the study focuses
on the facilitation of travelling for people with visual impairments. In this
study, regarding travel, it focuses on the actual visit experiences in

particular (see Figure 1.3).
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F igure 1.3. The travel experience process

Stephen Kuusisto, the blind-from-birth poet and scholar, often
mentions that sighted people love to ask “Why travel anywhere if you
cannot see?” (2006: preface, x). This underestimates severely how much
pleasure a visually impaired person can derive from a holiday. In his book
Eavesdropping, Kuusisto (2006) describes a world of soundscapes, which
a sighted person barely notices. He vividly describes how he has used his
other senses in places as varied as Venice and Iceland, and although he can
only see a little bit, he described clearly how colourful the sensory
experience of travel could be for him. Tourism is normally described as a
form of pleasures and senses such as sounds, smells, tastes, touches, and
sensations. We experience the world by using our sense organs — for
example — and research proves that smell and taste are paramount in the
tourism experience (Dann & Jacobsen, 2003). Indeed, smells and tastes
(both pleasant and unpleasant) evoke memories and are often synonymous
with the places people have visited and the tourist experience could be
considered as a sequence of embodied activities that involve different
senses. The smell of food vendors, the taste of exotic foodstuffs, the call
of seafowl, and the coolness of the wind on your skin are all typical
memories of holiday moments.

Many visually impaired people can use their remaining vision and
compensate it by their other senses (specifically touch and hearing) and
their kinaesthetic skills (the capacity to feel and sense). Thus, they can feel

the wind and coldness while on holiday in the mountains; experience the
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sensations of swimming in the sea or a pool; and feel the different textures
and surfaces at museums and historic sites. As will be discussed in the
following section, however, although there are significant benefits and
enjoyment to be gained from travel, there are also genuine problems and
challenges that arise when society and the tourism industry, in particular,
fail to understand the needs and requirements of individuals who have
bodies that differ from mainstream “norms”.

Richards, Morgan, Pritchard, and Sedgley (2010) suggest that
individuals with visual impairment have three main barriers with respect
to tourism. These barriers are:

* individual barriers (independence, emotional, psychological);

* social barriers (decision makers and awareness);

* environmental barriers (transport, accessible information,

physical access).

In this study, the main focus was the individual barriers, which
means, besides making travel independent for them, the goal is also to
assist them to learn about the environment and interacting with the local
people independently with more ease. I created two versions of an app for
them. I designed the functions of the apps with visually impaired
participants in mind, and therefore, applied a model of “participatory

design research”.

1.4 Objectives of the Research

It is worth remembering that people with visual impairments have the
capabilities to do what their sighted counterparts can. For instance, people

with visual impairments travel on the Mass Transit Railway (MTR) but
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need to adopt different cues for moving in space and knowing where to

get off. Therefore, it is imperative to enrich the life experience of people

with visual impairments and help them to build their perception. In light

of the stated research gap and the research questions, the objectives of this

research were as follows:

to help people with visual impairments to improve their quality
of life

to employ the methods from sensory ethnography methodology
(Pink, 2015) and empathic design research (McDonagh &
Thomas, 2010) to uncover the real-life anecdotes of people with
visual impairments and to explore their actual needs in travel
contexts

to develop an empirical approach rooted in sensory ethnography
in order to rethink the empathic design research, specifically in
people with visual impairment fields

to assess and determine the needs of people with visual
impairments in order to provide creative solutions to enhance
the mobile-assisted travel experience of people with visual
impairments (the instinctive ability to ascertain the feelings and
thoughts of people with visual impairments in order to
determine their actual needs and values was fundamental to the
success of this research project)

to offer an empirical method for user experience (UX) and user

interface (UI) designers in the accessibility content

1.5 Contribution and Significance of this Research
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This investigation provides an exciting opportunity to increase our
knowledge of enriching the tourism experience and creating an emotional
experience for people with visual impairments. The present study will
contribute to filling both the research gap and products gap about people
with visual impairments in the field of app design generally and in travel-
supporting apps specifically. This new knowledge can contribute to
enhancing design research about people with visual impairments in two
areas: game design and app design. Ultimately, the findings can contribute
to the identification of more suitable empathetic solutions. For instance,
hypothetically, it could direct “user interface” (UI) and “user experience”
(UX) designers for digital products to use empirical methods that would
evoke more appropriate design solutions and enable the products to be
more approachable for people with visual impairments.

A further point is that the visually impaired community will derive
a benefit in the economic aspect of ensuring digital products are more
affordable from this research. These findings are relevant to both
policymakers and practitioners who can provide solid empirical
confirmation to the government, organisations and social enterprises
serving people with visual impairments. In addition, these research results
represent a further step towards developing advanced design research for
people with visual impairments by providing appropriate empathic
insights and solutions. Finally, the findings of the study can make a
contribution to the academia in tourism and travel research, gamification
research, user experience design research and disability studies. Regarding
the research methodology, the research shows how empathic design

research and sensory ethnography can be used by people with disabilities.
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1.6 Structure of this Dissertation

This dissertation is organised based on the applied research methodology.
It is organised into six chapters, namely introduction, related research and
applications, methodology, design apps, findings, and conclusion. The
following presents a brief outline of each chapter.

Chapter 1 Introduction outlines the research by briefly discussing
the personal motivation, which emphasises the knowledge gaps for this
study. This is followed by raising the research questions. The scope of the
study, objective, and the significance of this research have also been
presented.

Chapter 2 Related Research and Applications provides a
comprehensive review of key terminologies and further reveals the related
research and apps in both theoretical and empirical studies. Related
theoretical frameworks, that can be used for designing better-gamified
apps will be identified in this chapter.

Chapter 3 Methodology examines the methodological aspects
pertaining to this research. This chapter first presents a reflection on the
empathic design research approach, and then represents the research
methodology design, which is organised into two sections, namely
secondary and primary research: research through design.

Chapter 4 Insights into the Target Audience presents an analysis
of the findings and discusses issues worthy of concern. This chapter also
identifies the potential of gamification for people with visual impairments,
as suggested by the findings and analysis. The accessibility guidelines and
regulation for designing and developing mobile applications, both

internationally and Hong Kong specific, will be presented last.
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Chapter 5 App Design Experiments delivers the process of
designing the gamified travel apps for visually impaired people, which
includes user journey maps, feature design and user interface. This chapter
also assesses the principal findings of the interviews with app testing.

Chapter 6 Conclusions summarises the research with a summary of
the findings. The significance, implications, and limitations of the study
are addressed in this chapter. This chapter also provides potential
guidance for future research on the subject matter of designing better app

experiences for people with visual impairments.
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CHAPTER 2: RELATED RESEARCH AND
APPLICATIONS

This chapter establishes the current research gap and links my research
with existing research and design practice. This chapter focuses on
reviewing and understanding the terminology related to visual impairment.
The way in which the theoretical frameworks can be used for designing
better applications will also be identified. The literature review links to
different parts of this dissertation. References to the research reviewed in

this chapter will appear in other chapters when necessary.

2.1 Key terminology

The essential highlight of this chapter is to identify and define the related
terminology of this project, which branches out into seven areas of
experience, experience design, emotion, motivation, gamification, audio
description, and assistive technology, and to discuss the research in these
areas.

As Pine and Gilmore (2011) maintain, the tourism industry is
primarily an experience industry. As a consequence, literature on
experience production could be included in this research project. Studies
on experience design will be discussed later. Since gaming and
gamification have robust links with psychological theories, motivational
and emotional psychology will then be presented respectively. A
discussion of defining the term gamification and gamified design process

models based on psychological theories will be presented later. Then
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gamification in tourism will be introduced. The definition of audio
description subsequently will be followed. After that, the assistive
technology will be discussed. Then assistive technology for people with
visual impairments will be discussed. The last section includes an
examination of the current mobile applications in the area of people with

visual impairments.

2.1.1 Experience

According to Gelter (2006), the word “experience” has a dual meaning.
The first meaning, Erfahrung (in German), is used in the sense of “the
knowledge or skill acquired by a period of practical experience of
something” (Gelter, 2006, p. 25). The second meaning as described by
Erlebnis (also in German) refers to “an event or occurrence, which leaves
an impression on someone” and “encountering or undergoing an event or
occurrence” (Ibid., p. 25). In terms of experience design, this dissertation
prefers the latter definition, because the study does not focus on practical
knowledge building but enhancing the emotional and psychological
teelings of people with visual impairments.

The existing theories of experience have been divided into three
categories of discussing experience: “experience”, “an experience”, and
“experience as story” (Forlizzi & Ford, 2000). Firstly, “experience”,
according to cognitive scientist Carlson’s Experienced Cognition theory
(1997), is “the constant stream that happens during moments of
consciousness”. The second way to describe experience is referred to as
having “an experience”, according to the philosopher Dewey’s book Ar# as

Experience (2005, p. 30). “This type of experience has a beginning and an
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end, and changes the user, and sometimes, the context of the experience
as a result. An example of an experience is encountering a story that
enables us to feel powerful emotions, assesses our system of values, and
makes changes in our behaviour.” Another way to express experience is to
consider “experience as story”, a concept proposed by artificial intelligence
theorist and cognitive psychologist Schank (1995). “Experience as story”
is naturally conversational, and it involves discussing user findings with a
research team of different subjects. Therefore, “experience as story” is vital
in events as diverse as fantasy gaming. The term “experience” will be used
in this project to refer to “an experience”, and “experience as story”. Later,
a paper called “Welcome to the Experience Economy” (Pine & Gilmore,
1998), asserted that the new primary economic offering in advanced
industry would be no longer represented by services (as in the service
economy), commodities (as in the agrarian economy), or goods (as in the

industrial economy), but by staged experiences (see Figure 2.1).
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Figure 2.1. The progression of economic value (adapted from Pine and
Gilmore, 1998)

There are five principal dimensions of experience economy (Gelter,

2006) as follows:
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* the general experience industry: with a focus on development,
trends, socio-cultural aspects
* the experience producer:  which  concentrates on
entrepreneurship and product management
 experience production: which studies the production process,
such as how to design experiences, product development, and
process management
* the experience product: referring to marketing, selling, and
pricing
* the experience of the guest: concerning material immaterial
aspects of the experience field, and categories and qualities of
experiences
From the above five categories, this research emphasised the third
component, experience production. The realm of experience production
is broad. I will further focus on digital experience, specifically, which is
about the interaction between a user and a device that is possible only
because of digital technologies. Digital experience is still a broad category
that involves many digital channels, including mobile phones, websites,
and other smart digital products. In this project, the digital experience in
iOS applications will be the primary concern due to the powerful features
in the iPhone. Compared with other assistant tools for people with visual
impairments, the mobile phone is lightweight and portable, and therefore
easy to bring along no matter where one travels.
Travel experience has several steps (as mentioned in Section 1.3),
and this research mainly examined how people with visual impairments
explore their surroundings when they arrive at their destination. In their

study to determine the quality of the travel experiences of people with
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visual impairments, one of the few to categorise these experiences, Small,
Darcy and Packer (2012) found that there are four main factors, namely,
“the access to information”, “the knowledge and attitudes of others”, “the
experience of wayfinding” and “travelling with a guide dog” (p. 941). One
of the most substantial current discussions regarding tourist experiences
of visually impaired people is navigation. To fill the knowledge gap, I
mainly focus on “the access to information” which contributes towards a
positive experience as visually impaired tourists can better engage with
tourist attractions (Small et al., 2011, p. 945). Small et al. (2011) also
highlighted factors that are associated with comprehending the multi-

sensory nature of the tourist experience for visually impaired tourists.

2.1.2 Experience Design

According to the American Interaction Design Foundation (2002),
“experience design” is the procedure of designing products that deliver
significant as well as appropriate experiences to users. The principal
methodology used to create experience design is user-centred design. The
term “user experience” or “UX” is related to “user experience design”. User
experience design refers to creating the ideal experience of using a product
or service. In the Human-Computer Interaction (HCI) field, the term
user experience design is used on the subject of websites and applications.
Over the last few years, the domain of HCI has received increasing interest
from the experiential perspective of the evaluation of interactive products
rather than product qualities (Hassenzahl, 2010).

Pullman and Gross (2004, p. 551) defined experience design as a

method “to create an emotional connection with users through careful
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planning of tangible and intangible service elements”. The prominent
experience design expert Norman (2004) emphasises the value of emotion
to the user experience design. The description of the emotion in
experience design will be introduced in Section 2.1.4. Successful experience
design has been described as aiming to combine interactivity, emotional
content, personal meaning and the five senses together (Moritz, 2005).
User experience design and game design are both forms of HCI and
centrally concerned with experience design. User experience design and

game design becoming intertwined (Ferrara, 2012).

2.1.3 Gamification

Based on MIT professor Malone’s research (1980), Deterding, Khaled,
Nacke and Dixon (2011) proposed gamification amongst the past
experiments of games to adopt games as inspiration for experience design.
In addition to this work, Preece, Rogers and Sharp (2015) have proposed
from an HCI perspective that products could be emotionally fulfilling,
aesthetic, enjoyable, fun, pleasing, and entertaining. In the Adobe UX/UI
report, gamification was one of the most critical user experience design
trends in 2017 (Babich, 2017).

Persuasive technology is created to change, shape or reinforce the
attitude or behaviour or both of users without using the means of
deception or coercion (Bogost, 2007). Persuasive applications are often
information systems or digital software (Oinas-Kukkonen & Harjumaa,
2008). Currently, gaming and gamification can be regarded as persuasive
technologies. Pelling, an owner of a British consultancy for developing

game-like interfaces for electronic gadgets, was the first one to introduce
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the term gamification, as “applying game-like accelerated user interface
design to make electronic transactions both enjoyable and fast” (2002, p.
1). A broad and popular definition of gamification is “the use of game
design elements in non-game contexts” (Deterding et al., 2011). What is
striking in this Google Trends graph is the phenomenal growth of
searching queries of gamification worldwide starting from 2010 and

remaining popular (see Figure 2.2).
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Figure 2.2. Google Trends in gamification

In recent years, gamification has been a trending subject as a way to
enhance user engagement and motivation while increasing social
interaction (Hamari, 2013). As a consequence, gamification is widely
discussed as the next-generation strategy for business, and customer
engagement (Zichermann & Cunningham, 2011). It has also been widely
adopted in different contexts, for instance, education, wellness and health
(Hamari et al., 2014; Seaborn & Fels, 2015). In the educational context,
the goal of the gamified systems could be to reinforce students’

engagement by encouraging their motivation to read the class materials
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and participate in class (O’'Donovan, Gain, & Marais, 2013). Furthermore,
in the wellness and health context, the goal of a gamified application is to
raise people’s health awareness or physical fitness by motivating them to
complete sports exercises (Slomski, 2017; Patel, Benjamin, Volpp, Fox,
Small, & Massaro, et al., 2017). For instance, the gamified application
Zombies, Run! (2012), adopts an engaging story of a zombie chasing the
player. In order to escape from the zombie, the player would obtain
supplies from different locations.

Gartner Consulting (2011), a global technology research company,
argues that over half of innovative enterprises will implement gamification
by 2015. McGonigal (2011) posits that compared to the real world, the
game spaces can offer a persuasive experience, which people cannot have
in real life. There are some debates on the similarities and differences
between video games, rewards programmes, serious games, and
gamification. Video games, rewards programmes, serious games, and
gamification engage people on very different stages, while they have

entirely various objectives (see Figure 2.3).
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Figure 2.3. Gamification, rewards programmes, video games and serious

games (adapted from Bulencea and Egger, 2013)
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The key difference between rewards programmes and gamification
is that gamification engages the users in a significant way. Typical rewards
programmes, such as the airline loyalty programmes, use the same game
mechanic (levels and points); however, they mostly engage customers on
a transactional level to compensate them, rather than reach people on an
emotional level. Video games are fundamentally played on a whimsical
level for entertainment. Game can be defined as a rules-based system in
which players encounter challenges with quantifiable results (Salen &
Zimmerman, 2004). Compared to games, the gamified applications are
constructed in non-game contexts that become enhanced via the adoption
of some characteristics for games (Deterding et al., 2011). The concept
refers that the game elements (such as points or leaderboard) of a gamified
application (e.g., “Zombies, Run!”) are not needed for the app to meet its
main functions (e.g., run tracker), while a game could not exist without
the game components (Eppmann, Klein, & Bekk, 2018). Deterding et al.
(2011) differentiate the definition of serious games and gamification as
“what distinguishes gamification from regular entertainment games and
serious games is that they are produced with the intention of a system that
includes elements from games, not a full game proper” (p. 4). The
implementation of game elements in non-game contexts can change
behaviour, enhance engagement, and increase motivation.

Serious games are not created for entertainment, but for a special
purpose. Serious games have all the components of a real game but also
some defined objectives, outcomes or messages the creators wish to get
across to the player (Bulencea & Egger, 2015). Brown, Standen,
Evettersby and Shopland (2010) propose the potential of serious games as

practical solutions for sensory disabilities.
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Gamification applies game mechanics and game-thinking to
motivate the users and meets users’ needs on an emotional level
(Zichermann & Cunningham, 2011). Schell (2014) maintains that
gamification will become a redundant term in the future and will be widely
accepted as another facet of design for motivation. Gamification is an
approach to encourage motivation, engagement, and enjoyment (Seaborn
and Fels, 2015). Gamification is defined by Seaborn and Fels (2015, p. 17)
as “the intentional use of game elements for a gameful experience of non-
game tasks and contexts” in which game components are objects, patterns,
principles, methods, and models directly provoked by games. Burke (2014)
proposes that gamification, a compelling tool, is used by numerous
organisations in their digital engagement strategy to motivate people to
achieve their goals.

Next, the principles of gamification will be introduced. One of the
most frequently leveraged frameworks for creating gamification
experiences is called MDA (Hunicke, LeBlanc, & Zubek, 2004)—which
stands for Mechanics, Dynamics and Aesthetics, that provides three
fundamentals for creating gamification experience. The MDA framework
enables us to use systems-thinking to identify these game elements and
apply them to non-game content.

Mechanics form the functional elements of the game. Game
mechanics allow designers to control the levels of the game and to lead
player actions. As for the subject of gamification, game mechanics can be
categorised into seven primary elements: onboarding, badges,
leaderboards, levels, challenges, points, and engagement loops
(Zichermann & Cunningham, 2011). These game mechanics will be

considered in the process of designing gamified applications for this
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project. Players’ engagement with these game mechanics is called
dynamics. Mechanics are the instruments adopted to design games
whereas dynamics refers to how players interact with game experiences

(see Table 2.1).

Table 2.1. Game mechanics lead to game dynamics
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Finally, the aesthetics stands for the elements that the game enables
players feel during game playing. Game aesthetics is the synthesised result
of the interaction with dynamics and mechanics.

These aesthetics in MDA refer to eight unique types of fun of
playing games: expression, fellowship, submission, narrative, sensation,

challenge, fantasy, and discovery as detailed in Tuble 2.2.

Table 2.2. Eight aesthetics in MDA (Hunicke, LeBlanc, (& Zubek, 2004)

1. Sensation 2. Fantasy 3. Narrative 4. Challenge
Evoking emotions Game as make- Game as Game as obstacle
from player believe unfolding story course
5. Fellowship 6. Discovery 3. Narrative 4. Challenge
Game as social Game as uncharted Game as soap box Game as mindless
framework territory pastime
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The three levels in the MDA model enable me to start from
emotional points, then set the design goals and conceptualise the dynamic
user behaviour in the gamified system. Furthermore, the concept of
engagement loop discussed by renowned game designer and scholar Kim
(Casual Games Association, 2011) would also be considered. The core
engagement loop associated with game mechanics associated with
teedback loops and positive reinforcement ensure that the user is engaged
in the game. The gamification design loop is based on the workflow: a
motivating emotion which contributes to the social call to action, which
then contributes to player re-engagement, and then feedback or reward.

Figure 2.4 represents this concept.

Figure 2.4. A social engagement loop, designed to maximise player
engagement and re-engagement using core product design (adopted from
Zichermann and Cunningham, 2011).

Applying game mechanics is the main activity for designing a
gamified experience. The further interpretation of game mechanics in
gamification will be provided as approriate. As mentioned previously in

Section 2.1.3, Radoft and Kidhardt (2011) further developed Reiss’ 16

basic human motivators employing the list of 42 fun things table. This
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table offers a fresh perspective of the diversity of fun elements that games

can afford as follows (see Table 2.3).

Table 2.3. Radoff’s 42 fun things table

Secal Prysce
Yo Powwr  Catowty wivpestenss Actmpluncs Ovder  Saving Monar Mastnm  contmel famdly Thes Veegesces  Swmence  Aclvilty  Toampeiing

41



Based on Radoffs 42 fun things table, Zichermann and

Cunningham (2011) outline 12 motivations for gamification design as

Table 2.4 shows:

Table 2.4. Zichermann and Cunningham’s (2011) main gamification
mechanics

Pattern Memory-game Combine Bke items, as  |Earn and burm: learn
Recognition interactions: Bems are  |in object-matching how 1o optimize virtual
1 revealed, then hidden, |games economies
then combined
Collecting Coallectible objects, such |Scarcity and return: Traching mechanisms
2 as stamps and badges |bmited-avaiability items, |with others
tima-based items
Surprise and Slot machines, variable |Easter eggs, Unexpected dynamism,
Unexpected jreinforcement geocaching, hicdden such as Foursquare's
3 | Delight obpects unique and funny
badges
Organizing and | Time/jobvthroughput Combining bke items  |Organizing groups of
Creating Order  |challenges, such as in  |and/or creating people, like a team
4 |Diner Dash or symmetry
Chocolatier
Gifting Easily transferrable Gift reminders and Karma points: only
5 virtual tems Inoormmdaﬂom purpose is as a “gift
|Poking, smiling, firting: |Hot or Not style: choosa |Virtual items or
Flirtation and lightweight, easy- people from a list/group |lightweight “props.”™
6 |Romance toignare and express interest  |shout-outs
linteractions
Badges, trophies Contests, game shows, |Kudos system for
Recognition for award shows reinforcement, e.g., Nike
7 | achievement Pius and Lance
Armstrong
Leading Others  |Team-based or Levels associated with  |Long-term, “great”™
8 cooperative challenges |leadership challenges that require
multiple players
Fame, Getting Leaderboards based on |Award shows, game Large or out-of-scale
Attention |player feedback, scores, |shows, contests promotional
9 and promotion opportunities, e.g.,
Images on Flickr's home
page
Being the Hero  |"Rescue the maiden™  |Friends ask for help,  |MacGruber: things are
10 challenges you respond with help mwuowuph
Gaining Status Badges, trophies — Scarce, limited-edition  |Public, cbvious scores
1" especially public ones Ilmtmtmpub&: and Jeaderboards
Nurturing, Tamagotchi style: feed | Points that expire in Pyramid scoring, with
12|Growing this thing regudarly or it |the absence of activity, |cumulative scores for
will die growth teams and leaders
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After examining the literature related to game design and
gamification literature, Xi and Hamari (2019) observed a similar set of 13
gamification types. These include immersion-related features (narrative,
customization features, and avatar profile); achievement-related features
(badges, points, status progress bar, virtual currency, levels, leaderboards
and rising challenging tasks); and social-related features (social network
features, cooperation, and social competition). The gamification features

of the three categories are described in Tuble 2.5.

Table 2.5 Brief description of 13 gamification features (Xi and Hamari,
2019)

Catwginy Fratarve L P
Frverwee relatnd g Aveter Arstary are vivasl ceprosesistions of playery within the pame or pamtfoation myviswesent, whoch s
D ] hasen w even creaied by B player
Camdrmiratan Clrvnmn val b han vy defind as ativips where ssery Oevmartves mably some sspes of an i face s
Pronwalostem & A0TAa Segrew w0 2 1 lnarease in persinal relesanee
Nasadve Shary Sharmn ate sl 00 nguriand (urt 0 gl shen apod s mhant as Dy (o alior (he meaing of teal wondd
Ttk By addng & narative ‘ovelay
A Nevvmeox (vl 3 Polges Badiges v vinial ivgosseacatona of achirvemenns, which (s Y codexied witin Ow gamiSoatve
arifiatae Maane S wel
Virrasd curvoncy Virsal cormoacy can e camed deoegt mvirsamencally Secradie activites. Participanss can slas wee thie
virual cemeecy 0 buy virresl oo
Poto> Polass cam be scoumaisted for cortsin scuwities withis the pamifcation savibooment
Progron e Performance grapbe ser often used i simaletion o srwegy panes, andd poovide formaton sbowt the
playeny perforoance cospared e ther precoding performance durmg & pee
Leves A syviern of advancing i B pame by coliocting & cortmm smsound of podis o catrping sl specific ot
Lomderemsde LonderSourds rad plepers scroeding $0 their relater scoem, memsaring (hem agaiesl & coMatn maorrs
Tereve
Tasds oty are berle saska, plapers have o I wihin & pame
ot bt gamitia e L Merssagen Mgt bt and comnn Dl (o wm wl eteahs
[ frad e

CooperntionTeam  Coopemacion by berodeciag teame, Lo By creacing definnd groeps of playens B work sogecher ioward & ¥
durnd cbgtive

Soci compenitos  The desior 10 challenge 3d compere with othen, leading 0 the posiiliny for & plaper o & proup of
playen o win while othan lose

I regarded these 12 motivations for gamification with related game
mechanics as the primary consideration for this project.

With the rapid evolution of mobile technologies, players can play
games at any place and at any time (Gentes, Guyot-Mbodji, & Demeure,
2010). Smartphones allow the users to interact with the real world
instantly (Hinske, Lampe, Magerkurth, & Récker, 2007). Blum, Wetzel,
McCall, Oppermann, and Broll (2012) maintain that mobile games have
shifted players’ experiences in various approaches, for instance, the gaming

experiences have enlarged the real environment, which possibly enables
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dynamic interaction between wusers and environments (Benford,

Magerkurth, & Ljungstrand, 2005; Griiter, 2008). Therefore, the next

section will introduce the potential of applying gamification for experience

development and tourism marketing. The following are the principles

when evaluating whether gamification is suitable for a particular

intervention or not (Cugelman, 2013).

1.

The users

. The users’ social context

2
3.
4

The behavioural and psychological results that are being achieved

. How closely the intervention’s logic theory or model of change

adapts to the persuasive setting of gamification

The interactive platform or product that is being developed

The interoperability of the interactive product, users, and
community with the seven gamification tactics, such as providing
teedback on performance, capacity to overcome challenges, goal
setting, playfulness, social connections, comparing progress, and
reinforcement

The interoperability of the interactive users, product and

community with gamification strategy

Most notably, the research generated two key directions: 1) qualities

of the users, and 2) the role of the context being gamified (Hamari,
Koivisto, & Sarsa, 2014).

Based on 17 gamification methods, one of the most prominent

guidelines for gamification practices is concluded in 7uble 2.6

(Morschheuser, Hamari, Werder, & Abe, 2017). 1 will follow the

following gamification guidelines (see Table 2.6) as my design inspiration.
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Table 2.6 Requirements for gamification projects (Morschheuser, Hamari,
Werder, & Abe, 2017

Requirements Literature 5 | Imterviews %
1. Understand the eer ncods, mouvation and behay e, 6,78 10,11, 147, TIE2 13 14000, 07, 19, 111 76
well = the characicrmnies of the context 27,33, M, 36,37, M TEA 10, 1164120, 1214125
2. Mestify peoject objectives and define them clearly S6 101117, 22.240 | 6T LR3I TEE 03 16 119, 40
27033 M. 37 12); 122: 124 125
3. Test gamification desagn deas as carly as possible S:6.7:17:22; 33: 36 Sopr NN a0
7T IS 119:122: 124
4. Follow as werative design procos 6,7,10,22,27, 28,35, [S0]12,19. 110,000, 117, 122 32
i6, 9 1R N9
5. Profound knowledge s game-design and Bunsan 1618 VR34, 06, 19016, LIS 120- | 72
pyvchology 122; 23
6. Assess if gamaficaton 1s the nght choice to schieve the 6101017, 34, 39 LR MR AL LR I B 32
obgectives T 189 122; 125
7. Suskeholders and crganizations mant usdersizad and 617 (R 58 K50 U AR L (T3] § i KB ay
suppot gamilikation ST, 18124125
8. Fosus on user neads during the sdeation phase 6:11:17:27:33. 39 IAPR6 I TG TIS: I22: 125 | 24
9. Deline and use metrs Sor the evalustion and mossonsg | 6; 7; 10; 11; 17:27;33; |So |- 0
of the success of 2 gamification approach W
10, Comared for cheatmg | gaming-the-system 61017, 25; 27, 34, “ul- 0
iTw
11 Manage and mosstor to continusously optumize the GT7.27.33.34.36 |99 K
gamificatwon design
12, Comsader logal and cthecal constrmnts in the desigm phaso | 100 17,27 39 21]- 0
13, Involve esers mn the sdeation asd design phase . O [R T 22 20
s relanive propormos 10 the sumber of condered sowees wahin the Jeomted of the mteriews

2.1.4 Motivation

The term “gamification” involves a motivational and emotional system
which entails understanding facets of psychology and experience design.
Game theories associated with gamification have a strong connection with
the field of Psychology (Zichermann & Cunningham, 2011). A brilliant
gamification design could provide the users explicitly with what they
psychologically need with a view to fulfilling them. Therefore, identifying
the user’s needs are the key to designing a successful gamified application.
The largest studies in the review (Hamari, 2013; Jung, Schneider &
Valacich, 2010) declared that engagement by gamification can rely on
multiple factors, such as the motivation of users (Hamari & Tuunanen,
2014) or the essence of the gamified system. In this manner, identifying

player motivation is critical to creating an ideally gamified system.

45



In psychology, our motivations can be sorted into two categories:
intrinsic and extrinsic (Ryan & Deci, 2000). Intrinsic motivation is
derived from ourselves and is not driven by the world around us. By
contrast, extrinsic motivation is mostly based on the world around us, such
as the desire to win a reward or earn money. In the game design field,
intrinsic motivation is determined as essential in the process of designing
a game. Several researchers on history have addressed the intrinsic
motivation over the years. A related method to investigate the positive
features of motivation particularly is the flow theory. The flow theory
defined as “the state in which people are so involved in an activity that
nothing else seems to matter; the experience itself is so enjoyable that
people will do it even at great cost, for the sheer sake of doing it”
(Csikszentmihalyi, 1990). With a total of over 100 studies, Deci and Ryan
(2000) formulated the self-determination theory, where they determined
the following three factors as intrinsic motivators: autonomy, competence
(Mastery), and relatedness. The demand for autonomy is associated with
people’s willingness to finish particular jobs (Ryan, Rigby, & Przybylski,
2006) and the aspiration for self-development (Wei, Shaffer, Young, &
Zakalik, 2005), or someone’s actions depend on their own willingness
(Rigby & Ryan, 2011; Deci & Vansteenkiste, 2004; Deci & Ryan, 1985).
To sum up, autonomy means someone has choice and freedom when
taking part in activities (Broeck, Vansteenkiste, Witte, Soenens, & Lens,
2010). Competence is associated with a willingness to feel growth and
self-control (Deci & Vansteenkiste, 2004; Ryan et al., 2006; Rigby &
Ryan, 2011). Human beings have an instinct to adapt to the environment,
challenge various difficulties and develop their abilities (Broeck et al.,

2010). Relatedness is associated with a requirement of belonging to a
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social content (Ryan et al., 2006) and establishing significant social
relationships with other people (Sailer, Hense, Mayr, & Mandl, 2017;
Deci & Vansteenkiste, 2004; Deci & Ryan, 1985). Individuals hope to be
integrated into the social matrix (Broeck et al., 2010; Bowlby, 1969).
Therefore, when people develop a close social connection with others,
they acquire higher relatedness to fulfil themselves (Deci & Ryan, 2000).

The self-determination theory is regarded as one of the most
frequently presented cognitivist theories related to motivation (Werbach
& Hunter, 2012). The self-determination theory is also one of the major
academic foundations utilised in gamification research (Koivisto &
Hamari, 2019; Huotari & Hamari, 2017; Seaborn & Fels, 2015; Rigby,
2015). In a follow-up study, Lazzaro (2004) identified four fundamental
reasons as intrinsic motivators, why people play: to destress; to master; to
have fun and to socialise. Later on, in his well-known book Drive, Pink
(2009) proposed the three similar intrinsic motivators to the self-
determination theory — autonomy, mastery, and purpose. Pink
emphasises that these three intrinsic motivators are exactly the motivators
that the Maslow hierarchy (1943) has in accordance with the self-
actualisation needs. Based on a study involving over 6,000 participants,
Reiss (2004) suggests that intrinsic motivators be described as the 16
fundamental human motivators (see 7able 2.7). From a gamification
viewpoint, it is especially intriguing to note that Reiss models link with

the basic desire for social contact with the needs of the play.
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Table 2.7. Reiss’ 16 basic human motivators

Motive name Motive Arimal behavior Intrinsic feeling
Power Desire %0 influence (including leadership;.  Dominant animal eats maore food  Efficacy
related 10 mastery)
Curlosity Desire for knowledge Ankmal leamns to find food more  Wonder
efficiently and Jearns to avosd
prey
Independemce  Desire % be autonomonss Motivates animal % Jeave nest, Freedom
searching for food over larger
area
Suatus Desire for soclal standing (including Ateation kn nest keads to better Self-importance
desire for attention) feedings
Social contact  Desire for peer companionship (desire 10 Safety in numbers for animals in - Fen
play) wild
Vengeance Desire %0 get even (including desire to Animal fights when threatened Vindication
compete, to win)
Honoe Desire %0 obey a traditional moral code Animal runs back to berd when Loyalty
stared a1 by prey
Idealism Desire %0 improve society (incloding Unclear: Do animals show true Compassion
altraisen, justice) aleratsm?
Physical Desire 10 exercise muscles Strong animals eat more and are Vitality
cxorcise Jess vulnerable o prey
Romance Desire foe sex (including couting) Repeoduction essential for Lust
species survival
Family Desire %0 raise own chikiren Protection of young facilitates Love
survival
Order Desire %o orgamize (including desire for Cleanliness ritsals promote Seability
ritual) bealth
Eating Desire %0 eat Nutrition essential for survival Satiation (avoidance
of hunger)
Acceptance Desire for approval Unclear: animal self-coacept? Seif-confidence
Tranquility Desire %0 avoid anxiety, fear Animal runs away from danger Safe, relaxed
Saving Desire %o collect, value of frugality Animal hoards food and other Ownership

maserials

By drawing on the concept of Reiss’ 16 basic human motivators,
Radoff and Kidhardt (2011) match these 16 motivators with a list of 42
enjoyable game mechanisms, called 42 Fun Things Table. The table will
be demonstrated in Section 2.1.5. The gaming motivations from previous
studies have primarily investigated video games as merely recreation (for
instance, Ryan et al., 2006). The above research indicated the value of
examining players’ motivations. A sufficient understanding of the
motivations of players will assist designers to create persuasive games to
reinforce players’ experiences, particularly in the way of tourist players.
Following the Self-Determination Theory mentioned earlier, Marczewski
(2013) proposed a RAMP motivational model of Relatedness, Autonomy,

Mastery and Purpose. Relatedness is associated with a feeling of belonging
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in a social context. The core concept of autonomy can be regarded as
freedom. Mastery is the process of mastering something. It is vital to the
human being that individuals feel that their skills are increasing along with
the level of challenge. If this is thoroughly balanced, it is often associated
with the flow theory (Csikszentmihalyi, 1990). Lastly, purpose refers to
our need for there to be meaning to our actions. We need to make sure
that there is a reason and some greater meaning when we do something.
After understanding the motivations for game players, it is
important to identify the motivations of tourists and their needs
concerning tourism services and products to comprehend tourist players’
experiences. Based on previous literature, Xu et al. (2016) illustrated the
distinction of pure gamers compared with tourists’ motivations in mobile

games (see Figure 2.5).

Garr?ers * Fun;
« Eager to know the place,;
¢ To be interactive;
« Enjoyment: ¢ Fantasy,
« Kill ime: ¢ Limited time to play;
« Competence; ¢ Unfamiliar environment
* Relatedness;
« Socialize
¢ Limited time;
¢ Unfamiliar with the environment;
« Eager to know the place;
* Fun
None Tourists

Figure 2.5. The distinction of pure gamers compared with tourists’
motivations in mobile games (adopted from Xu, Tian, Bubalis, Jessika Weber
and Zhang, 2016)
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Figure 2.6 summarises the primary tourists’ motivations in mobile

games (Xu et al., 2016).

Challenge
and
achlevement

/ Fun and fantasy \
experiences
/ Socialize \
/ Explore the destination \
/ Curiosity \

Figure 2.6. Motivation to play tourism games (adopted ' from Xu, Tian,
Bubalis, Jessika Weber and Zhang, 2016)

Figure 2.6 displays curiosity as the fundamental motivation for
playing a game for tourism, which can be adopted as an up-to-date means
of tourism marketing where tourism organisations facilitate players to
explore tourism destinations effectively. Another popular theme is
exploring the destination in that mobile applications could provide more
information and enjoyment to them while travelling. The reflection on the
socialisation motivation is the encounter between tourists in conjunction
with local people. It can also spark the co-creation of experiences between
local people and travellers. The intrinsic motivations, such as challenge
and achievement, and fun and fantasy, could encourage the “flow” in a
game. Players hunt for more challenges and fun when they become more

experienced, which has been validated in playing general games as well as
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tourism games. In sum, the participants recognised that games can be
considered as a potential strategy for enhancing their tourism experience
and recommended that they can engage with tourism destinations during
their visit if they are designed well. The pyramid of motivation to play
tourism games provides me with a great framework to design the features

for later app design.

2.1.5 Emotion

Many studies in the field investigate emotion in the experience design area
based on Norman’s three levels (2004). Norman (2004, p. 22) proposes
reflective, behavioural, and visceral as the three stages of processing

emotion. Each affects our experience of the world in a specific manner

(see Figure 2.7).

Reflective

Figure 2.7. Three levels of processing an emotion (adopted from Norman,
2004)

Norman (2004) demonstrates that the visceral level is responsible
for the human emotion at the animalistic level, which is nearly all out of
our control. The behavioural level concentrates on the regulated human
action that develops goal-directed strategies in the shortest time. The

reflective level is, as Norman (2004) refers, “the home of reflection, of
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conscious thought, of learning of new concepts and generalisations about
the world” (Ibid., p. 23). To create the overall emotional experience of the
world, these three levels of processing emotion, while divided into separate
aspects in the emotional scheme, are connected and influenced by each
other. The visceral level refers to how the user feels about the product at
first glance. The behavioural level means the experience of the product in
use. This level focuses on the user’s experiences. The reflective level
concentrates on the user’s views on the product in the entire time, before,
during, and after use. The prominent experience design experts Ortony,
Norman, and Revelle (2005) affirmed the three emotion levels as one of
the most prominent ways to emotion and design. In short, the three levels
of emotion can be combined to design the entire user experience.

With an effort to further develop a framework for systematically
integrating Norman’s three levels theory model into the practice of
experience design, Cooper, Reimann, Cronin and Noessel (2014)
demonstrated that Norman’s visceral, behavioural, and reflective
processing levels could be regarded as experience goals, end goals, and life
goals respectively. Experience goals are associated with how a user wishes
to feel. End goals are associated with what a user is keen to do. Life goals
are associated with whom a user wants to be. In this vein, it is of
paramount importance to take account of what the product means to the
intended user when designing the reflective level in the Three Levels of
Processing an Emotion. Therefore, it is of significance that experience
designers should always keep users in mind.

Positive emotions are the most valuable element for designers to
apply while designing an experience. Tung and Ritchie (2011)

investigated that positive emotions including excitement and happiness
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are a vital part of the memorable tourism experience which includes seven

elements of knowledge, novelty, social interactions with locals,

refreshment, involvement, meaningfulness, and hedonism (Kim, Ritchie,

& McCormick, 2012). Further research on the positive emotions in

human flourishing is the theory called positive psychology (Fredrickson,

2001).

Table 2.8. Ten representative positive emotions (Fredrickson, 2013, p. 5)

Emotion Appraisal theme Thought-action Resources acquired Emotion adjectives
label tendency
Jew sade, Laemliar, unexpectodly play, pet invedved sills gainad via jovfel. glad of happy

pood

Caranitde reccive 2 gilt o benetis

Scrominy sale, Famllar, low effont
Ivteress sale, noved
”-'r‘ fesming the worse, yearning

1oe Betied

A

Lmuscrnent 0O Serdoes ol
e ||":!'4|’|
lenpiration witnes human excellence
\we encounter beasaty or
poosdnes on 2 graed scals
ol the above

Love anvy/a in an

ANOSTPOT N CONn won

sovially viadaod shicovermem

cIVanng ungs o be pre

plan for a betver furure
dream big

whare jovialary, bugh

srive tomard own higher

th'll"-’

abworh and
lttl"ll"""-‘l

anv/all of the above with

MUl cale

oxperienial kearming
Kills for showing canv

bowaley, social bonds

NEW PRSI, ew views

of sl

bnowbeder

restlience OPOERIIN

schievetnent maotiv ankon

sl bonds

motivation lor personal
prowth

new workdviews

anw/all of the above,

espechally social bounds

‘;.'J!\'Ill appreciative
thaakful

WTCT, COMEENT, OF
pesctul

Interested, aberr, o0
Curhouwns

hopeful, optimistic, of
encouraged

prowd. confalent, or sell
aured

amused, fun-doving, or

inspiral, uplitted, ot
chevaned
awe, wossder, amascment

love, dosenew, or trum

Positive psychology (Seligman & Csikszentmihalyi, 2014) aims to

conduct scientific methods to perceive what makes life worth living for

human beings. Seligman, former president of the American Psychological

Association (APA), links the subject of positive psychology to the

scientific construct of well-being. He implies that well-being is a

“construct which in turn has several measurable elements, each a real thing,

each contributing to well-being, but none defining well-being” (Seligman,

2011, p. 15).

Even though well-being cannot be defined, there are five

dimensions which contribute to well-being, namely the PERMA model
(Seligman, 2011) and Maslow’s work (1943). The PERMA model stands
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for positive emotions (P), engagement and flow (E), relationships (R),

meaning and purpose (M) and accomplishment (A) (see Figure 2.8).

Engagement Meaning

Positive Positive Accomplishment
Emotions Relationships

Figure 2.8. PERMA model (adapted from Seligman, 2011)

Radoff and Kidhardt (2011) mentioned that most of those elements
of fun in his 43 fun things table to improve the gaming experience
(provided in Section 2.1.3) are attached to the five positive elements
described in the PERMA model on an emotional level.

McGonigal (2011) implies that there is an unprecedented
opportunity for collaboration between the fields of game design and
positive psychology based on the PERMA model. Followed by
McGonigal’s proposal, Manrique (2013) uses the PERMA model
intending to conceptualise better how to utilise gamification. Kim (2014)
outlines that the pertinent points which make a tourism experience
memorable also fits the PERMA model very well. Autonomy, relatedness,
and competence are part of a theory of human motivation called the self-
determination theory (Ryan & Deci, 2000) which is also related to the
PERMA model. In this vein, the PERMA model can be deemed the
central part of the memorable, and engaging travel experience, and it
corresponds with why people engage with games (see Table 2.9).
Therefore, this study can utilise the PERMA model as a framework for
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designing memorable experiences in tourism using the principles of game

design.
Table 2.9. PERNA model fit
Author(s) Posltive Engagement Relationships Meaning Accomplishment
emotions
What pushes people to travel?
Croepton Relaxation Enbancement of  Self- Prestige
(1979) kinship evaluation,
relmbonahips, Exploration
Social
ineraction
Yian and Relaxation, Escape, Novelty  Enbascement of Prestige
McDonald Hobbies kinship
(1990) relationships
Fodness Punshment Soclal adjustive  Valoe Knowledge, Reward
(1994) avoidance cxpression maximisation, Ego
enbancement
Tumbull and Sports, escape Re-axperiencing  Culoural Prestige
Uwsal (1995) family axperience
togetherness
Oh, Uysal, snd  Estertainment, Novelty, Kinship, Socul Knowledge, Intellectual,
Weaver (1995 Rest Adventure, intcraction Prestige
Sports, Escape
Cha, McCleay  Relaxation Advennure, Family Knowledge, Travel
and Uysal sportsy bragging
(1995)
Klemasky Excizement, Noveley, Secialise, Meet Look good, Look bealthy,
(2002) Relax, Res, Escape, Thrill,  people, Date Learn more, Know, Be
Challenges more more productive)
Pearce and Lee  Relax Novelry, Romance, Sclfactualize,  Self-developmem
U. (2005) Simulation, Relationuhip, lsolation,
Escape Recognition Nostalgia
What makes a tourism experience memorable?
Kim, J, (2014)  Hedonism, Nowelty, Social Meaning- Knowledge
Refreshment  lavolvement interscrion with  fulness
locals
Why are video games engaging?
Righy and Competence Relatedness Autonosmy Campetence
Ryan (2011)
Larzaro (2004)  Eay fun Hard Fun People Fun Sevious Fua Hard Fun, Serious Fun

After identifying over 30 emotions involved in gameplay, Lazzaro,

an authority on emotion and the player experience and her teammates

(2004) contended that people play games to create moment-to-moment

experiences. Building on the research of Csikszentmihalyi (1990) on flow

theory, Ekman (2003) on emotion, and Norman (2004) on affective

computing, Lazzaro (2004) outlines four different kinds of fun. Lazzaro’s
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four fun theory stands for hard fun that a player is making an effort to be
a winner in the game; easy fun, where a player is aiming to explore the
game; altered states fun, in which the game alters the way the player feels;
social fun, during which the player makes connection with others.
Lazzaro’s four kinds of fun concept directly assisted me to design a better-
gamified experience from the psychological perspective for this project.
Till now, the psychological facts that make the gamified system an
effective tool in the manner of triggering motivation and engagement have

been clarified.

2.1.6 Gamification in Tourism

Some tourism organisations adopt gaming, a pioneering and useful tool,
to enhance dynamic engagement with tourists and for marketing. As a
recent strategy to facilitate tourism destinations, gaming offers destination
marketers and tourism companies a chance to build entertaining and
informative content for communication, interaction, and successful
branding. The tourism industry can be regarded as an experience industry
(Pine & Gilmore, 2011); it has potential for gamification, or “gaming” as
they called it, as a technological tool to assist in developing experiences
and enhancing engagement. For instance, location-based games could be
a means of enhancing the interests of tourists employing a treasure hunt.
As Linaza, Gutierrez, and Garcia (2013, p. 498) state, “Tourists can
follow a list of recommendations given by a mobile game and can learn
something about their environment by solving mini-games related to their

experiences”.
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With the aim of developing a holistic perspective on the subject
matter, I reviewed the insights from in both academia and industry.
Games are about enjoyment and active participation, and are currently
considered a powerful strategy for marketing (Zichermann & Linder,
2010). Hence, games can offer an innovative and compelling approach of
engagement and interaction in a rewarding and joyful way. In 2011, the
World Travel Market Global Trend Report inferred that gamification
would become one of the prevalent developments in tourism. Xu et al.
(2016), researchers in the game experience of tourists, foresee that utilising
a mobile phone to play in the tourism destination will be an increasingly
growing trend in the next couple of years. The gaming research company
called M2 Research reported that the gamification market would grow to
around US$3 billion by 2016 (Everson, 2015). As such, the worldwide
gamification market was estimated at close to 2,000 million US dollars in
2017 and will be valued at around USD20 billion by 2023 (Mordor
Intelligence, 2018).

The current tourism industry adopts gamification which can be
categorised into two groups, in the following way:

1) Social games (play before travel), usually created by destination
management organisations for destination marketing purposes.
These games are rooted in social media like Facebook, which are
primarily adopted to attract potential customers, to strengthen
brand awareness, and to enhance a company or a destination’s
image, for example: Ireland (Tourism Ireland, 2011) and Thailand
(Smile Land Game, 2012).

2) Waltz and Ballagas (2007) stated that location-based mobile

games (play at the destination) are primarily adopted to improve
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tourists’ experiences at the destination with deeper enjoyment and
in an informative way and to increase more engagement at the
destination. Nonetheless, Linaza et al. (2013, p. 498) maintain
that “a tourist destination is an extremely rich source of
information, supplying tourists at each moment with a continuous
flow of images, sounds and feelings that cannot be fully simulated
by computers”. Currently, the majority of the tourism destination
games adopt the techniques from the traditional treasure hunt. For
example, the United Nations Educational, Scientific and Cultural
Organisation developed REXplorer, which facilitates tourists to
learn the history of Regensburg, a world heritage site in Germany
(Waltz & Ballagas, 2007). A Norwegian game called Amazing
City aims to persuade tourists to participate in a quiz show tour by
completing missions at various places (Wu & Wang, 2011).
Mashable (2011) maintains that augmented reality (AR), the
frontier technology, allows a mix between real and virtual world
environments (Yovcheva, Buhalis, Gatzidis, & van Elzakker,
2014), which can be adopted in location-based tourist games to
enhance immersive experiences at the destination.

In this project, I will focus on location-based gamified mobile
games in regard to travel experiences, as several earlier examples can be
given in more detail as follows.

Foursquare (2009), designed by Crowley and Selvadurai, is a
location-based social network application (see Figure 2.9). It allows the
user to check-in at real-world locations, gaining badges and rewards while

the user uses the app.
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Figure 2.9. Foursquare screenshots

In her book, Realty is Broken, McGonigal (2011) claims reasons
why the social life in Foursquare is better than regular social life. Users can
enjoy their life more by using the app because the app enables users to go
to the places they have not ever been, try things they have not tried before,
and hang out more often with friends. In brief, Foursquare can be
considered as a “game” that rewards users for trying new things and
encouraging users to spare no effort to be social.

Stockholm Sounds (2013), an audio-based information app, enables
visitors to explore Stockholm through its sounds. There are several built-

in sound guide games that visitors can play by earning points while they

explore the capital city of Sweden (see Figure 2.10).

Figure 2.10. Stockholm sounds screenshots

59



Bulencea (2013) shows how the implementation of a gamified
experience involving five senses impacted the visitors in a beer museum.
Compared to the traditional visiting experience, visitors remembered the
experience better, felt more engaged, and were more satisfied. Meanwhile,
Stray Boots (2013), an app designed by an Israeli company utilises
gamification to build scavenger hunts which involves completing several
missions and earning points for users to interact with the city (see Figure
2.11). It not only provides an experience for city exploration but helps to
build activities, creating group adventures and assisting in building team

Cooperation as WCH.

Locations

Figure 2.11. Stray boots screenshots

However, gaming is in its infancy in tourism, and remarkably few
satisfying projects have been developed so far; there are only two types of
applications: cultural heritage and treasure hunts. Gaming in tourism is
the latest and rising topic. Admittedly, it is very challenging on four sides.
Firstly, compared to conventional games, tourism games need
considerable specific information of the destination, which might be
difficult to add into the games. Secondly, the business model of these
games requires to be developed and examined further. Thirdly, from the

game designers’ perspective, they should comprehend both the gamers’
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desires and the tourists’ needs and then combine them seamlessly to offer,
fun, engaging and memorable gaming experiences. Lastly, game
developers face certain technical problems such as accuracy to create a
location-based tourism game (Xu et al., 2016).

The examples above are about how gamification can be used in
applications for sighted people while they are travelling. Previous studies
of applying gamification to people with visual impairments have not dealt
explicitly with the period when they are travelling. However, an example
of the research on gamification in regard to people with visual
impairments is presented below.

Balata, Franc, Mikovec, and Slavik (2014) developed a navigation
platform to encourage people with visual impairments to collaborate.
They conducted research to gain inspiration on the issue of
communication among people with visual impairments while finding their
way around an unfamiliar place. Their assumptions were confirmed by a
study with a sample of around 55 visually impaired subjects. The outcomes
indicated that most people with visual impairments have already
collaborated on navigation and consider a surrounding description from
other people with visual impairments to be adequate for efficient and safe
navigation. The outcome shows that the proposed collaborative
navigation system is based on the natural behaviour of people with visual
impairments.

Furthermore, a study by Balata et al. (2014) reported that a network
of regular routes could expand the urban area in which people with visual
impairments can navigate safely and efficiently. Balata et al. (2016)
suggest the idea of gamification as the process of adopting game elements

to devise solutions to serious issues, such as healthcare or social challenges
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and business problems. Meanwhile, Balata et al. (2016) also suggest that
people with visual impairments can navigate collaboratively by integrating
game components and game-development methods.

After examining 15 mobile games in tourism, Celtek (2010)
revealed that games seldom offer information about the destination except
Geocaching and VeGame. With a technical background, the game developer
sometimes ignores tourists’ requirements. Hence, a user-centred method
in game design is vital (Yovcheva et al., 2014; Ermi & Miyri, 2005).
Chou (2016) points out that a variety of designers only focus on
developing the superficial layer of gamification. When they design a
gamification experience, they often employ PBLs (Points, Badges, and
Leaderboards) in the belief that by using these three elements, they can
make boring products automatically exciting and engaging. Following
from Chou, this research proposes to go beyond the PBLs system. The
most important aspect to keep in researchers’ minds is a focus on their user
experiences and motivations rather than simply using popular game
mechanics and game elements. Chow suggests that after designers
understand users’ feelings, they can start to think about what kind of game
elements could be adopted in the gamification system. When designers
create a gamification application, they should test the interactions to seek
a balance between boredom and anxiety.

Lowenfeld (1964) claims that people with visual impairments who
have lost their sight seem to have other stronger senses. Nevertheless, the
only reason people with visual impairments have sensory compensation is
that they use non-vision senses frequently. The sound design is a vital
element when designing apps or games for the blind. The IEZA model

(Huibert & van Tol, 2009) categorised sound in games as follows:
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 Interface refers to sounds used for providing sonic feedback to

the player

 Effect, which is sounds cognitively linked to sources within the

gameworld

 Zone, utilised for ambience and environmental sounds

originating within the gameworld

« Affect, sounds utilised to strengthen emotions or create

atmosphere, music being the most important element.

The tourism industry offers multifaceted and multidimensional
experiences (Neuhofer, Buhalis, & Ladkin, 2012; Kim, Ritchie, &
McCormick, 2012). Scholars recommend that leisure experiences are
2313szx entertainment (Farber & Hall, 2007), surprise and innovation
(Duman & Mattila, 2005), relaxation and escape (Beard & Ragheb, 1983),
enjoyment, feeling, and fantasy (Holbrook & Hirschman, 1982). It thus
seems that the interests of tourism research and game design research
overlap, and both can be studied through a similar approach. The
willingness to keep playing to challenge one’s own abilities (Brown &
Vaughn, 2011), the various types of emotion, for example aspiration and
enjoyment (Zichermann & Cunningham, 2011), and the happiness
derived from playing (Klimmt, 2003) all contribute to a deep involvement
in game play, and engaging with tourism destinations. A comprehensive
understanding of tourist players’ motivations will be beneficial in the
creation of these games. Though there are studies on game player
motivations, they did not demonstrate tourists in particular, and hence fail
to understand tourists’ desires. Most notably, Yovcheva et al. (2014)
advocate that tourists have information demands which are contrary to

other players; tourists generally are unfamiliar with the location and have
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limited time while travelling (Fernandes et al., 2013). Hence, tasks need
to be less challenging and less ambiguous when designing games. There
are fundamental aspects of game design, for instance, what kind of games

they like, when they play, and of most concern, why tourists play games.

2.1.7 Audio Description

“Audio description” (AD) was vital for this study because the goal was to
design the travel app similar to a local companion for people with visual
impairments. The American Council of the Blind (2003) maintains that
audio descriptions while travelling could provide people who have visual
impairments with a verbal description of the visual subject to assist them
to access knowledge and information. Sighted people should describe the
entire travel experience when accompanying people with visual
impairments. Audio description initially refers to the practice of making
TV programmes, movies, and theatre accessible to people with visual
impairments: a supplementary narration service describes all of the visual
components such as the action, facial expressions, body language, scenery,
and costumes. The audio-description is as old as sighted people describing
to people with visual impairments about visual events happening in the
world around them. The service of audio description has later been
expanded to museum visits and landscape descriptions or other
descriptions for any visual medium. According to the Description Tip
Sheet by the U.S. Department of Education (2012), the principles for
audio description are as follows:
1. Describe the visual elements that are the most fundamental

2. Describe from general to specific
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3. Describe additional details if time allows
4. Describe shape, size, texture, or colour by comparison to objects
that are familiar
5. Describe actions and expressive gestures
6. Describe in active voice, present tense, and in third-person
7. Describe objectively, without comment
The above guidelines are more suitable for audio description on TV
and in movie theatres. Little research has been published providing
frameworks or guidelines about audio descriptions for outdoor travel
specifically. In this vein, I contacted the Hong Kong Audio Description
Association and held an expert interview with Dr Dawning Leung, the
CEO and founder of the Audio Description Association (Hong Kong).
The following Audio Description Guidelines were written by Leung for
“Audio Description Training Course (Outdoor Activities)” (not published,
internal data).
*  From General to specific: describe the overview first and then
go into details
* Describe colours: Be specific! Use more words to describe a
colour, e.g. do not only say “red” AL {1, but say “wine-red” {F94L
1, “blood-red” MLAT & or “brick-red” FHAL &

*  Use similes: e.g. Do not say “tall”, but say “it is as tall as a door”
or you can describe an object from the audience’s perspective:
e.g. “Look up and you'll find...”

* Describe materials: materials and texture should be included in

the AD
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* Use sound, touch and smell: an audio-described tour should be

multi-sensory. Use touch and smell as complements.

These two guidelines on audio description were used for this project.

In Leung’s dissertation (2018, p. 250), she also mentioned the
implications and suggestions for Chinese AD Guidelines. Further details
can be included in the AD (e.g. colour/material): time permitting,
descriptions should include information about colours, the materials and
any further description of the visuals that may be relevant to set the scene.
In the clip used in this experiment, from the film Z Storm, detailed
descriptions such as “Angel in a peachpuft silk bathrobe” and “Wong Sir
pulls oft Angel’s bathrobe” are used. Her fair skin proved to be the most
popular among the majority of the participants. One respondent, for
instance, commented that these descriptions helped him better imagine
the scene; a sentiment also shared by another interviewee, who pointed
out that this type of detail helped him visualise the scene better and
understand it more easily.

According to Leung’s study, among the 44 participants, the top
priorities for future AD service development were ‘for programmes other
than films on TV’ (27), ‘in cinemas’ (22) and ‘on outings/visits’ (18). The
fact that the development of more AD services ‘on outings/visits’ was
ranked so highly by the participants clearly signals that many of them have
a strong desire to go outside and have more contact with nature. This
study also provided a substantial evidence of the importance to study the
travel experience of people with visual impairments.

For sighted people, several apps available in the market adopt audio
techniques for travel. Although these apps use audio to talk about the

travel stories, they do not provide any description of visual elements. Jusz
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Abhead: Audio Travel Guides (2014) can turn user’s iPhones into a friendly
audio tour guide that allows users to enjoy the narrated audio tour (Figure

2.12).
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Figure 2.12. Just ahead: audio travel guide screenshots

The road to Hana Maui GyPSy Guide (2015) allows users to enjoy
a sightseeing trip on Maui while on a driving tour on the Road to Hana
in Hawaii. There are more than 140 “audio points” along the journey that

will play automatically, featuring what to see, the related stories, travel tips

and helpful advice (Figure 2.13).

- e

Figure 2.13. Road to Hana Maui GyPSy Guide screenshots

The mentioned apps adopt simple audio descriptions but do not
describe the visual elements in detail, because sighted people can see the

scenery. However, the interface design, the app experience design and
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audio features, including the storytelling in the applications, serve as
valuable examples of existing solutions for this PhD project.

Along this line of consideration, Traveleyes (2004), an Italian
company, offers a cooperation service for people with visual impairments
and for sighted tourists who accompany those with visual impairment.
Small (2015) exemplifies some tentative initial evidence that visually
impaired people and sighted people are facilitated in the cooperation. The
methods of study were questionnaire survey and autoethnography in an
effort to explore the experiences of both tourist groups. The findings
demonstrate that, from sighted people’s angle, the partnership can offer
them new expereiences of travelling. From the perspective of people with
visual impairments, this collaboration enables them to access the rights to
citizenship and make their life experience better. These findings might

assist me to consider the partnership between these two groups of

stakeholders.

2.1.8 Assistive Technology

From one point of view, a travel app for people with visual impairments
could be considered an assistive technology. According to the WHO
(2018), the definition of assistive technology is “the application of
organised knowledge skills related to assistive products, including systems
and services. Assistive technology is a subset of health technology”. The
targeted groups with regard to assistive technologies are disabled people.
Hence, the definition of assistive technology is tailored to the model of
disability (Hersh & Johnson, 2010). There are two essential types — the

medical and social models. The medical approach of disability emphasises
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the categorisation of “impairment” proposed by the World Health
Organisation (WHO, 1980). The WHO elucidated “impairment” as “any
loss or abnormality of psychological, physical or anatomical structure or
function”. In this vein, the medical model regards disability as individual
and concentrates on the people’s impairments as the reason for
disadvantages leading to the methods of rehabilitation.

The social model is based on the social and physical barriers
experienced by disabled groups (Swain, French, & Cameron, 2003)
instead of their impairments, and regards the issue of being in society
instead of the disabled individual. The Union of the Physically Impaired
Against Segregation (UPIAS, 1976) first proposed the social model. Later,
the Disabled People International (DPI) (Barnes, 1991) developed the
social model. The model is two-fold with the two ideas of disability and
impairment. “Disability” is defined as the reduction or loss of
opportunities to join normal life in society on an equal level with others
on account of social, physical, or environmental barriers. “Impairment” is
then defined as the functional loss caused by sensory, mental, or physical
impairments.

The social model of disability has a crucial role to play in changing
societal attitudes towards people with disabilities and accessibility and in
creating rights and new services for people with disabilities (Hersh &
Johnson, 2010). However, in the social model, disability is considered to
be only part of human diversity, whereas in the social model, disability is
considered to be caused by social and community environments that are
not designed with the needs of people with disabilities in mind. In this
vein, as a researcher in the design field, this project focuses on assistive

technology in the social model facet. Generally speaking, the social model
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of disability is more appropriate for this study, design and development of
assistive technology, as the objectives of assistive technology devices and
products should aim to eliminate barriers and provide more chances. The
social model of disability can be adopted to ascertain the following two
aspects of responsibilities for designers and engineers as well (Hersh &
Johnson, 2010):

1. Design for all, that is, designing devices and making environments
to be accessible by the entirety of the population consisting of
disabled people.

2. Design of assistive technology systems, for example, the design of
assistive technology products to break down social and
environmental barriers, hence offering options and opportunities
to disabled people.

Regarding the social model, assistive technology aims to bridge the
gap between what people with disabilities aspire to do and what the
existing social infrastructure enables them to do. It contains devices,
systems, and equipment, which could be adopted to defeat the
infrastructure, social, and other barriers experienced by disabled people

and that ensure their equal and full participation in the community.

2.1.9 Technologies for People with Visual Impairments

“Assistive technologies” include essential products and services that aid
people with visual impairments to access daily household goods, to enter
safe environments, especially public spaces, and to ensure independent
travel and easy mobility (World Blind Union, 2018). The central assistive

technology in mobile phones is text to speech, i.e. VoiceOver in iPhone
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and Talkback in Android. This research project focuses on iPhones, so I
will mainly address their assistive technology in this section.

When the iPhone was announced in 2007, it used a flat touchscreen
that had no physical differentiation for people with visual impairments to
feel with their hands. Later, Apple introduced VoiceOver, the most
powerful function for people with visual impairments in the iPhone. The
voiceover is a gesture touch-based screen reader that allows people to use
the iPhone even if the user cannot read the screen. Therefore, the principal
function of this PhD project was using the iPhone’s built-in accessibility
teature - VoiceOver. The iOS user can turn on the VoiceOver function by
triple-clicking the home button. The user can hear a hint of everything
happening on their screen, from who is calling to battery level to which
app the user’s finger is on. The user can also adjust the speed of speaking.
Since VoiceOver was built in iOS, it works well with all the built-in
iPhone apps. When VoiceOver is enabled, every element on the keyboard
is read aloud when people with visual impairments touch it, and again
when people with visual impairments enter it. The user can edit precisely
by flicking up or down to move the cursor. Aiming to assist visually
impaired people to type more accurately and quickly, iOS supports
different character input methods, such as handwriting, and corrects
misspelt words. By enabling text-to-speech, the user can hear a sound
effect and the suggested word spoken. Designer and developers should
create custom labels for each button in any app, including third-party apps.
Also, Apple is actively working with the iOS developers to ensure more
apps are compatible with VoiceOver.

IOS 10 was released by Apple on 13 September 2016. The new

operating system enhanced the accessibility functions for people with
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visual impairments. IOS applies 11 billion analyses per image to depict
what items are in the image and turn this into audible contexts. Also, iOS
can analyse the face in a user’s image and then compare the image in the
user’s mobile address book to recognise people automatically. It helps
visually impaired individuals substantially (Apple, 2016).

Most importantly, these all take place at the level of the iPhone
itself, not a remote server. There is another enhancement called the Voice
Mail Transcription in iOS 10. The iPhone can assist users to transcribe
voice to text. The voice to text function also supports braille and voice-
over. However, the transcription has a deficiency since it is not entirely
accurate. The voiceover setting can be customised to the user’s preferences.
Under VoiceOver settings, there is a new sub-menu called “Verbosity”.
“Emoji Suffix” is an updated function under “Verbosity”, which says the
word ‘Emoji’ after describing the emoji. The “magnifier” feature can help
the low vision user to make the word bigger to read. Jordyn Castor, also
visually impaired herself, works as a software engineer at Apple. She
implemented her experience to assist Apple to design accessible digital
products for visually impaired individuals. Apple created the accessibility
features as standard, not specialised (Dupere, 2016). Herrlinger, the senior
director for Global Accessibility Policy and Initiatives at Apple, observed
that “By being built-in, they are also free. Historically, for the blind and
visually impaired community, there are additional things you have to buy
or things that you have to do to be able to use technology” (Dupere, 2016).
Apple won the American Council of the Blind’s Robert S. Bray Award on
4th July 2016 due to the progress in accessibility and its dedication to

accessible innovation for visually impaired users. The iOS 12 added some
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new accessibility features which include display accommodations and

accessibility shortcuts.

2.2 Existing Mobile Applications

The mobile applications developed specifically for visually impaired
people can be classified into three main categories: navigation assistance,
object recognition, and others, including entertainment, news, and
education. In this vein, the category of navigation assistance and object
recognition are the most developed applications available on the Apple
store. A detailed list of the applications designed for people with visual
impairments categorised by country, description, and URL was made. A

full list is included in Appendix 1.

2.2.1 Navigation Assistance

BackMap (2017), from the USA, is a navigation assistant that vibrates to
enable the user to notice when to turn left or turn right without holding
the phone in their hands. Each strap contains a vibration motor that
indicates the respective side when the user is required to change direction.

Both straps vibrate when the user receives a push notification (see Figure

2.14).
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Figure 2.14. BackMap screenshots

OverTHERE (2016) is an app developed based on Smith-
Kettlewell’s Virtual Talking Signs Project. It is an accessibility app that
supports people with visual impairments explore the surrounding
environment using virtual audible hints. OverTHERE employs a unique
algorithm that enables users to hold their phones in any direction to hear
the virtual signs. Users can use VoiceOver to check the list of signs around
them. They can access details about a location such as its phone number,
address, or website by selecting a sign from the list. OverTHERE also
allows users to customise their virtual talking signs, so users can save
particular spots that might be hard to find next time. This app has received
positive reviews from people with visual impairments in Hong Kong
because it can receive a strong signal even though users are far away from

the city and climbing a mountain or visiting an island in Hong Kong (see

Figure 2.15).
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Figure 2.15. OverTHERE screenshots

Locally in Hong Kong, Kowloon Motor Bus’ KMB (2016) app not

only announces each stop, but also alerts users two stops in advance before

their final stop (see Figure 2.16).
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F igure 2.16. KMB screenshots
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VoiceMapHK (2016), a digital mobile map app, offers users an easy
way to gain geospatial information in Hong Kong, which includes
building information and detailed digital maps supported by the Lands
Department, and integrated information about public facilities
maintained by different government departments. The VoiceOver feature
facilitates visually impaired users to receive location information. The
unique functions are as follows. The “My Location” feature enables users
to locate their current location. The “Nearby Environment” feature
enables users to search the nearby facilities, MTR accesses, buildings, bus

stops, and so on. English and Chinese versions are available in this app

(see Figure 2.17).
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Fi igure 2.17. VoiceMapHK screenshots
2.2.2 Object Recognition

DulLight (2016), developed by a Chinese company Baidu, applies image
recognition to enhance the quality of life for visually impaired people. It

uses a camera that captures the user’s surroundings and shows the data on
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the user’s smartphone. The accompanying application on the user’s
smartphone will then process that information and narrate its
interpretations. So, using image recognition algorithms similar to those
that are used by Google search to help the user search images, Baidu can
understand a Dulight user’s environment and then help the user

understand that output in real time (see Figure 2.18).

Figure 2.18. DulLight screenshots

Aipoly Vision (2016), a smartphone application developed by a
USA-based company, allows users to know their surroundings through

object and colour recognition (see Figure 2.19).
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Figure 2.19. Aipoly Vision screenshots
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Be My Eyes (2013), developed by a Danish start-up company, is an

app that connects people with visual impairments with sighted helpers

from around the world through a live connection (see Figure 2.20).
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Figure 2.20. Be My Eyes screenshots

BlindSquare (2012), developed by a Finnish company, describes

user surroundings and announces points of interest as the user travels. Free

of charge, third-party navigation apps, such as Foursquare and Open Street

Map can be plugged in as a powerful tool providing most of the

information people with visual

impairments require to

independently (see Figure 2.21).
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Figure 2.21. BlindSquare screenshots
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2.2.3 Others

Education

On 21 August 2017, there was a total solar eclipse in the United
States. For people with visual impairments or others who cannot see the
eclipse with their own eyes, the Ec/ipse Soundscapes Project provided a
multisensory experience of this intriguing celestial event. This service,
delivered by NASA’s Heliophysics Education Consortium, features real-
time reporting of audio descriptions of the eclipse and records changes in
environmental sounds during the eclipse. The Eclipse Soundscapes app
(2017), is an interactive “rumble map” application that lets visually
impaired users use touch to visualise the eclipse. It adopts a smartphone’s
touchscreen and vibrational feature to indicate the movement of an eclipse.
The rumble map shows images of the movement of the eclipse at different
phases. The app recognises the greyscale of a pixel underneath their finger
and vibrates the phone with a strength based on the brightness of the area,
when users touch the photo. The smartphone will vibrate more, while
users move their fingers around the sun on the touchscreen. The vibration
will diminish and disappear as users move their fingers to the dark spaces

blocked by the moon (see Figure 2.22).
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Figure 2.22. The Eclipse Soundscapes app screenshots

Entertainment

A Blind Legend (2015), created by a French company called
DOWINGO, is the first-ever mobile action-adventure game without video
or any interface or graphics, as it uses audio only. This game uses an
innovative technology: binaural sound. In this game, players are guided
simply by 3D sound and take part in the adventure by controlling their
character with multi-point gestures. However, this game does not offer a

Chinese language version (see Figure 2.23).
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Figure 2.23. A blind legend screenshots
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Generally speaking, from the accessibility assistance perspective,
the VoiceOver feature in iPhones facilitates visually impaired users to
receive a variety of information. From a feature perspective, some apps
(such as OverTHERE) use the vibration function as the indicator which
is useful for visually impaired users. The effective audio description and
sound effects are essential for the visually impaired. The notification
features can also assist the visually impaired to acquire information better.
The concept of collaboration between sighted people and visually
impaired is also a proven idea that could be considered in my project. From
the interface perspective, generally speaking, some of the interfaces of
these applications are bold font and relatively clear, such as Aipoly Vision,
from which I received inspiration for my app. However, some interfaces
contain some redundant information with small text, which highlights the

needs for conciseness.

2.3 Summary

This chapter has presented a summary of the literature, including the
seven pivotal concepts used in this research: experience, experience design,
emotion, motivation, gamification, audio description, and assistive
technology. It has further discussed assistive technology for people with
visual impairments as well as existing mobile applications.

Based on the literature review presented, I can confirm that such
studies remain narrow in focus dealing only with meeting the basic needs
such as navigating and object recognition for people with visual
impairments. Therefore, this study aims to determine the quality of the

tourism experience of people with visual impairments. As most current
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research and public discussion focus on navigation, tourism is about
gaining information, to open new areas for research, our interest lies in
“access to information” through smartphones (Small et al., 2012, p. 941).
Additionally, tourism experience is the actual day-to-day matters and
teelings of the vacation. It is generally accepted that tourists carry their
associated memories and feelings at the end of a journey. According to
Small (2007), any travel experience is a collection of subtle, personal,
clustered emotional moments that form an embodied perception, and a
memory afterwards. In the same vein, regarding tourism, people with
visual impairments focus on sensation encounters, which involve a series
of emotional, embodied, and visual appreciation (Richards et al., 2010).
The perceptual and emotional aspects are evident in those studies that
unravel the intimate nature of the travel experience (Small, 2007).
Consequently, enjoyment is one of the traditional motivational factors of
the tourism experience, including tourists with visual impediments (Allan,
2013).

The overwhelming majority of visually impaired people who had
travelled spoke of the many joys and benefits they gained from holidays
and trips away from home. Their experiences had much in common with
those of sighted people and included social interaction, warmer climates,
relaxation, the experience of other countries and cultures, and a change
from routine contexts (Richards et al., 2010). However, travel is not always
a practical option, and many individuals with special needs have difficulty
accessing and using mainstream or even specialist tourism providers.
Richards et al. (2010) suggest that individuals with visual impairment have
three main barriers concerning tourism. These barriers are individual

barriers (independence, emotional, psychological); social barriers
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(decision-makers and awareness); and environmental barriers (transport,
accessible information, physical access). Among these, Yau et al. (2004)
state that the process of active travel is crucial for people with disabilities.
In this study, as being active, they tend to have to overcome their
individual barriers, the goal is to assist them in learning about the
environment and interacting more easily with the local people. This will
likely enhance their travelling experience on an emotional and
psychological level. There are tools available which can enhance emotional
engagement and provide a memorable tourism experience.

Such tools, including gamification strategy as this might increase
tourists’ interest in the destination, offering knowledge and engaging
experiences. Building a connection between locals and other players can
enhance the travel experience and influence how people interact with
destinations (Xu et al., 2016). However, to my knowledge, there is no
literature that addresses visually impaired people’s psychological needs in
the design of gamified travel apps. Furthermore, to be effective, the
application for this research needed to include specific components such
as audio description, gamification, and collaboration. Therefore, suitable
elements from previous research were incorporated into this project. The
partnership between these two group stakeholders between sighted people
and people with visual impairments while travelling could assist the thesis
in the development of a better travel app.

In this chapter, I have clarified what makes gamification particularly
powerful. It is the tight relationship it has with human psychology - a
relationship supported and demonstrated by a list of trustworthy and

contrasted frameworks such as Marcszewski’s (2013) RAMP motivational
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profile, LeBlanc’s (2004) 8 Kinds of Fun, or 16 Basic Desires by Reiss
(2000).

Applying gamification to trigger psychological schemas such as
motivation and engagement has become a growing trend. Therefore,
considering the motivational and positive psychology of visually impaired
people in the process of designing is fundamental. Based on Reiss’ 16 basic
desires (2000), the model such as 42 fun elements (Radoff, 2011),
PERMA model (Seligman, 2011), MDA framework (Hunicke, LeBlanc,
& Zubek, 2004), Lazzaro’s four kinds of fun concept, and the social
engagement loop (Zichermann & Cunningham, 2011) were applied to
the design process later. The following chapter presents the methodology

adopted in this project.
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CHAPTER 3: RESEARCH METHODOLOGY

After understanding the terminology associated with visual impairment
and reviewing the current mobile applications for visually impaired people
in the previous chapter, this chapter is concerned with the methodology
employed in this study. I explain the strategies and techniques that were
implemented to achieve the aims of the study. With the objective of
developing a holistic perspective on the subject matter as well as deriving
the corresponding requirements, the methodology mainly includes hybrid
empathic design research and methods derived from the sensory
ethnography methodology to discover the real-life stories and potential
needs of people with visual impairments. The study adopted the
qualitative research approach that offered the researcher an in-depth
understanding of something in ways that are impossible to reduce to
number. The research methodology design is organised into four sections,
namely, empathic design research, secondary research, primary research

and agile app development (as illustrated in Figure 3.1).
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Figure 3.1. Overview of the research methodology utilised
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Firstly, I draw upon literature from the disciplines of “empathic
design research”. In particular, I focus on further developing empathic
design research version — “sensory ethnography”. Secondly, I present the
studies I conducted to establish a solid understanding of visually impaired
people and the challenges they face when using digital technologies. These
background studies include interviews, observations, and “empathic
experience” exercises. Both the literature review and product review are
also presented in this section. Thirdly, in Section 3.3, I demonstrate the
primary research of the project. To gather this material, I applied a
“research through design approach” explained in detail in Section 3.3. 1
then illustrate the data collection of two field studies. The methods in field
studies applied the conventional qualitative research such as interviews,
observation, and directed storytelling, as well as explicitly using the
methods of sensory ethnography associated with multisensory participant
observations as well. The first study mainly incorporated the techniques
of interviews, observations, and directed storytelling. The second study
primarily applied methods such as multisensory participant observation
and directed storytelling. Subsequently, a thematic analysis approach was
implemented in the data analysis section. Following this, in Section 3.3.2,
I present agile app development related to user journey maps, participatory
design and iterative prototyping. In the final part of this chapter, a

summary is presented to conclude this chapter.

3.1 Empathic Design Research Approach

Thanks to the training experience in IDEO New York, I am familiar with

utilising an empathic design research approach to become familiar with
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the unique needs and interests of stakeholders who were initially unknown
to me. Since I have no visual impairment, empathic design research
assisted me as a researcher and designer to empathise with other people
(Buchenau & Fulton, 2000). Within this project, empathy refers to an
approach that asks people with visual impairments to consider different
aspects associated with their thoughts, feelings and stories. These can
assist the researcher to understand people with visual impairments from
their perspectives. The approach is widely adopted concerning marginal
groups and audiences, and when working with people with disabilities
(Thomas & McDonagh, 2013).

Cosnier (1997, p. 25) defines empathy based on its separation from
sympathy by suggesting that “empathy expresses itself through the
perceiving of other’s intentions, the sharing of emotion without feeling it
ourselves, contagious behaviours, the feeling of connection towards a
person with whom we share values”. In this vein, empathy is the ability
that enables researchers to consider the feelings and thoughts of someone
and put themselves in other people’s ‘shoes’. Empathy is defined by Brown
(2009, p. 49) as “the mental habit that moves us beyond thinking of people
as laboratory rats or standard deviations”. Similarly, Koppen and Meinel
(2012) regard empathy as the capacity to build connections with the
emotional experiences of other people. Leonard and Rayport (1997)
claimed that empathic design research is also an efficient approach to
understand target users’ needs with low risk and modest cost.

From the design process and product development perspective,
empathy can be seen as a primary point that enables designers to build
concepts, products, services, systems and strategies that are innovative and

associated with actual users’ desires (Black, 1998). Empathic design
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method enables the identification of user needs and inspire relevant
insights at the inception of the design process (Koppen & Meinel, 2012;
Postma, Zwartkruis-Pelgrim, Daemen, & Du, 2012; Leonard & Rayport,
1997). Empathy conveys crucial intangible elements such as emotions,
aspirations, feelings, imagination, and anxieties to designers. It gives them
critical cues, prompts, and incentives that deepen their understanding of
users to make apps or websites more accessible. It also assists designers to
understand individuals’ needs, to seek unexpected insights and to test
hypotheses throughout the whole process. Moreover, empathic design
enables designers and researchers to develop a design project (Koppen &
Meinel, 2012; Kimbell, 2011).

There are several advantages to this empathic design research; for
instance, it can avoid creating services and products that are valueless to
people because they do not fulfil the target users’ needs (Thomas &
McDonagh, 2013). Compared to conventional market research, which
emphasises image and profits, empathic design targets the exact
requirements, explores target audience segments, and adopts scripted
interviews (McDonagh, 2010). This method can meet both the emotional
and functional needs of individuals (Thomas & McDonagh, 2013).

Empathic research techniques incorporate empathy, ethnography,
shared language, and collaboration. Empathic modelling is a strategy of
experiencing others’ physical situations that assists in feeling a person’s
empathic horizons. Designers do not have the capacity to fully participate
in an experience, so it is beneficial to utilise simulations to provide relevant
insights. There are different levels in the empathic experiences: receiving
a surface understanding of another people, building a more in-depth

understanding via an empathic modelling procedure, obtaining empathy
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with the others, and building an emotional relationship with other people.
The empathic experience exercises applying a simulation method will be
presented in Section 3.2.1.3 Empathic Experience Exercises. Empathic
research methods include common ethnographic research methods such
as interviews, observation, and interaction with target subjects. Shared
language is associated with researchers establishing an understanding
based on language (such as visuals, body language, and text), that enables
communication beyond the superficial. Creating a shared working
language assists to define terms and language to reduce the need for
translation between collaborators. This process is both beneficial and
challenging as teams work to design “with” the users rather than “for” the
users. This ensures the designers and users are “on the same page”. This is
specifically vital when individuals come from different backgrounds or

disciplines.

3.1.1 Sensory Ethnography

Tourism involves a series of emotional, embodied, sensual encounters, and
visual appreciation is unquestionably part of this experience (Richards et
al., 2010). Visually impaired people have to overcome the broadly held
perception since they cannot see, and they cannot enjoy travel fully (Small
et al., 2012). Consequently, it is critical to offer effective experiences
through various senses (Figueiredo, Eusébio, & Kastenholz, 2012).
Intending to empathise better, sensory ethnography is a further
development that is based on empathy design research. Hoey (2008)
characterises the intention of ethnography as providing a deep

understanding and holistic explanation of everyday life and practice.
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Sensory ethnography, meanwhile, is not simply ethnographic
research about the senses. Sensory ethnography is about reflection of the
ethnographic approach, with a focus on sensory perceptions and
experiences (Pink, 2005). Based on social anthropology, sensory
ethnography primarily explores how knowing and experiencing are
integral in the sensory ways of the lives of individuals in the research and
how the ethnographer proceeds with their craft.

In the 1980s, Howes (2003) first referred to the anthropology of
the senses. Later (1991), he expanded the definition on the anthropology
of the senses, appealing to the reflection of this domain by focusing on the
senses. Howes (2003) referred to the term “sensorial turn” regarding the
anthropology of the senses. “Sensorial turn” across disciplines has
produced understandings of experience, practice and knowledge as
multisensory. In 2015, Pink noted that sensory ethnography is the latest
ethnography method to be used across practice-based and applied
disciplines.

Sensory ethnography goes beyond traditional ethnography in
different ways:

* An understanding of interwoven senses is required to do the

research.

* New methods, such as using cutting-edge media, are needed in

addition to listening and writing.

* The representation of sensory ethnography is beyond writing

and reading, and it can be a video, an installation or even art

practices.
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* New ways of understanding the products of ethnographic
methods are available, ranging from collecting data to
producing knowledge in practice.

* A move from textual to the tacit, unspoken, non-verbal and
from writing to documentary film and photography.

« Shifting agendas from academic research to applied
ethnography, to public ethnography, requiring new means of
interacting with research participants.

The following is the figure I created to better understand the

structure of the sensory ethnography as embedded into my own project

(Figure 3.2):
Principles: ' 1. Embodiment
2. Multisensoriality
3. Emplacement
Methods: | 1. Multisensory Observation

* The ethnographer as sensory apprentice
* Eating together
* Walking together

2. Multisensory Interview

Figure 3.2. The basic structure of sensory ethnography

I followed the above principles and methods in this study.

There are three principles of sensory ethnography, which are
embodiment, multi-sensoriality, and emplacement.

Embodiment is about deconstructing the concept of a mind or body,
to explain the mind not merely as a medium of activity and experience.
Compared with any traditional methodology, the sensory ethnographic

approach emphasises experience as more embodied, due to the
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requirement of learning and knowing through one’s entire bodily
experience, which is recognised in methodological articles across the
ethnographic disciplines. According to Pink (2015), the centre of a
sensory ethnography is experiencing, knowing and emplacing the body.
Ethnographic practice enables our multi-sensorial embodied engagements
with the others (by exploring their understandings or participation in
activities in part verbally).

According to Cytowic (2010, p.46), “the five senses do not travel
along separate channels but interact to a degree few scientists would have
believed only a decade ago”. When conducting sensory ethnography,
considering the interconnections between the senses can help researchers
link the research participants’ experiences and their interactions easily.
Pink (2014) gives an example of how she examined one of her study
participants on the experience of dirt. She kept asking the participants
about multisensoriality in his experience and attempted to understand
how her research participants were experiencing the dirt.

Pink (2015) suggests further investigating the connection between
the study of places and senses, to examine how the notions of place provide
a structure for rethinking the ethnographic procedure. She questioned the
latest major philosophical, and anthropological, and ethnography to
develop this kind of framework. The starting point is anthropological
literature on the critique of spatial assumptions that is linked to a
rethinking of ethnographic processes and practice. She later considered
how the phenomenology of the place assists researchers in the
understanding of these ethnographic activities.

In brief, to build empathy between researchers and people with

visual impairments, we could create a correspondence between researchers
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and people with visual impairments through embodiment, multi-
sensoriality and emplacement. In practice, this means dining and walking
with visually impaired participants to experience their daily life
spontaneously. The empathic design and sensory ethnography enable the
researcher to inspire new ideas and uncover latent needs. A further point
is that they assist the researcher to focus on individuals and behaviours
more. I have described my application of empathic design research in the

following sections.

3.2 Secondary Research

Secondary research involves data collected and synthesised from existing
research, instead of original material sourced via primary research with
subjects. The secondary research materials in this project include
background studies, a literature review, and a product review. While
human-centred design normally implies primary research with target
stakeholders, secondary research can also be a crucial part of a study,
gathering comparison data, understanding what has already been done
and what has not, and assisting in providing a research direction that could
be utilised in the current research. Secondary research is valuable as a

relatively low-cost method, although it can be time-consuming (Martin

& Hanington, 2012).

3.2.1 Background Studies

The background studies aim to gain a comprehensive understanding and
a shared language of the situation of people with visual impairments such

as their daily life, their aspirations and the challenges they are facing. At
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the same time, the background studies enabled me to find out the insights
and opportunities, which assisted me in defining this project. As
mentioned earlier, in particular, a shared language is one of the essential
techniques in empathic design research. The shared common language
offers a focus for all the users and builds on the synergy of the relationships
that is developed between individuals (Khuri, 2004). I endeavoured to
understand the shared language by gaining knowledge from the text,

interviewing experts and stakeholders, and observing the specific area.

3.2.1.1 Interviews

According to Spradley (2016), interviews are crucial to most design
research since they enable a rich and in-depth view of people’s behaviours.
They are frequently adopted to look into the individual’s view on a
provided topic rather than by interviewing them. To know how people
with visual impairments can be educated to learn how to live
independently, I conducted interviews and observations at the Ebenezer
School, a unique school for people with visual impairments in Hong Kong
in February 2017 (see Figure 3.3). I conducted individual interviews and
expert interviews. Talking to experts could provide a valuable perspective
in a systems-level view of the project area (Spradley, 2016). The principal,
a social worker, a PE teacher and an IT teacher were interviewed. The
questions were all open-ended questions, for the purpose of not limiting
their answers, as follows:

« Can you please introduce yourself?

* Do you have any difficulty in teaching?

* Can you tell me the most fun moment for students?
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* Can you tell me the least fun moment for students?

*  Could you tell me five key things we need to know about visual
impairment?

All interviews adopted dynamic communication instead of

following a script.

|
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Figure 3.3. Ebenezer school
3.2.1.2 Observation

Besides interviews, I spent three days observing how the students with
visual impairments work and live at the Ebenezer School by conducting
unobtrusive measures and “Fly-on-the-wall” observation. The unobtrusive
approach is utilised to gain information without directly interacting with
participants, through observations, nonreactive physical traces, and
archives (Martin & Hanington, 2012). Firstly, I conducted unobtrusive
measures which involve walking, observing, taking photos and taking
notes around the entire school. The observation covered different floors,
the playground, and vacant classrooms. The social worker accompanied

and showed me the tools and other must-know techniques. During the
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observation, the social worker answered various questions from me. I
conducted “Fly-on-the-wall” observation, which means looking through
the window when students were having a class or taking an examination
in the classroom. “Fly-on-the-wall” observation was chosen because it
enables researchers to acquire information unobtrusively through
observing and listening without interfering with the individuals or

behaviours being observed (Martin & Hanington, 2012).

3.2.1.3 Empathic Experience Exercises

Empathic experience exercises refer to researchers completing daily tasks
that provide them with the opportunity to develop greater insights,
diminishing the gap between researchers and people with disabilities
(Thomas & McDonagh, 2013). The empathic experience exercises are
necessary for researchers who have never experienced such impairments to
share the same page with people with visual impairments. Indeed, I was
not able to imagine life without eyesight until I participated in the
simulation exercises by putting a blindfold on my eyes. The empathic
experience exercises for my study were conducted in three phases: in-door
simulation, out-door exercise and a dark environment immersion called
“Dialogue in the Dark”. The in-door simulation and out-door exercise
were video-taped recordings. I watched the video after empathic
experience exercises and wrote down all my thoughts.

In the first phase, I put a blindfold over my eyes in the office and
my house. I attempted to do several daily tasks as usual such as getting
water from the water dispenser, playing music using my iPhone and going

to the toilet. I had to move very slowly and use a white cane, a special tool
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made for visually impaired users to scan their surroundings for obstacles,
to prevent me from hitting the objects in the room. However, it was
difficult for me to access the toilet without a guide.

In the second phase, I went further and experienced the difficulties
that visually impaired people face. In this regard, I required a guide to
protect me from danger. There was a social worker with low vision at the
Hong Kong Blind Society. She told me to cover my eyes to simulate visual
impairment while she as a low-vision person acted as my guide.

We walked from the Hong Kong Blind Society to the metro station.
While I covered my eyes, there were several challenges for me to face,
especially the stairs. Even when she held my arm, I still felt unsafe. She
tried to explain to me how blind people navigate, for example, by touching
still objects to recognise directions.

In the third phase, I participated in Dialogue in the Dark in
Shenzhen, China. Dialogue in the Dark, a social enterprise originally from
Germany, was founded in 1988 by Heinecke. It endeavours to advocate
equality in public by adopting a sustainable business model. The
experience began with a white cane and a nerve-wracking walk into
complete and utter darkness. In the darkness, we met our guide, Petty,
who would look after us for one hour as we struggled to find our way by
adopting only four senses. We went through different scenarios in daily
lives with a white cane such as crossing the road during a time of heavy
traffic and buying vegetables and fruit in the market. During the dark
journey, there were many things we needed to recognise without seeing
them. We even needed to write a postcard and find the mailbox to send it
in the dark. At the end of the journey, we were sitting in a dark bar and

having some drinks. One of the participants asked the guide whether she
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navigated well in the dark because she was wearing night vision goggles.
The guide told us she did not wear night vision goggles because she had a
visual impairment and could easily find the path.

These simulations were enlightening experiences for me. I could
not only feel the immediate frustrations, but also their abilities, fears,
limitations, hopes, reasoning, and goals. In sum, the empathic exercises
assisted me to understand how it feels in daily life without being able to
see and rely on a guide. I realise I started putting great effort into using
my other senses to become more acutely aware of the informational

potential from my other senses.

3.2.2 Literature Review

I conducted a literature review to understand the terminology associated
with visual impairment and gamification and to define an empirical
approach to answer the research questions. Based on the keywords:
gamification, people with visual impairments, and user experience design,
I searched the literature on Google Scholar and One Search Platform
provided by the Hong Kong Polytechnic University. I started reviewing
the highest citation rated paper, then checked the related references. I
reviewed books, reports, journals, literature reviews, and textbooks (global
and local data) published in the past 20 years from 1997-2018. Finally, I
categorised them primarily into the following eight groups: experience,
experience design, emotion, motivation, gamification, audio description,
assistive technology, assistive technology for people with visual

impairments, and existing mobile applications.
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3.2.3 Product Review

I reviewed the existing or established mobile applications designed for
visually impaired people worldwide. I pointed out the benefits and
disadvantages of these products to gain insights for my own design. I asked
at least 20 people with visual impairments from the United States,
Mainland China and Hong Kong what the most useful or playful
applications for them are. I also asked which applications they think
should be better enhanced. I later downloaded them in Apple Store. Most
importantly, the items are provided by different regions, so I had to change
to a different Apple account in order to download them. Most of the
applications are free, and I only downloaded the free versions of the
applications. I also created an Excel form to mark down their detailed
information, such as the year, the country, the company, the price, and the
review. After downloading the applications, I started to try them with the
“VoiceOver” function enabled. I reviewed and assessed each application
from four main aspects: the pain-point solved for the app, the user

interface, the accessibility, and the user experience.

3.3 Primary Research: Research through Design

Frayling (1993) distinguished three types of design research: “research for
design”, “research into design”, and “research through design”. “Research
for design” focuses on assisting, developing, and guiding design practice.
The researchers record the procedure and consider professional designers,
and their practice as the subject of their study. “Research into design” is

the most common form, aiming at a scientific discipline studying design,
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such as objects, history and phenomena of design. “Research through
design” is established by the design process itself, consisting of materials
study, development work, and the major act of communicating the phases,
prototypes, and iterations of design. In this vein, this study laid emphasis
on “research through design”, the latest name which is “constructive
design research” (Koskinen, Zimmerman, Binder, Redstrom, &
Wensveen, 2011) methodology since this methodology “allows interaction
designers to make research contributions based on their strength in
addressing under-constrained problems” (Zimmerman, Forlizzi, &
Evenson, 2007, p. 1).

Fallman (2008) assesses that the interaction design researcher
should be involved in designing and building prototypes as a designer with
an appropriate research question in mind to determine a research
contribution. That is because design-oriented research can target the tacit
knowledge as well as the competencies that are associated with the
discussions and critiques that eventually result in a final prototype.
Research through design, as a way to interaction design, integrates
theoretical grounds with technical expertise in the design process
(Zimmerman et al., 2007). Scholars in design have pointed out the
existing gap between the development of design methods in academia and
its final adoption in practice. This has been extensively studied in the HCI
field over the last few years (Rogers, 2005; Stolterman, 2008; Roedl &
Stolterman, 2013; Gray, Stolterman, & Siegel, 2014). I was trained to be
a designer at design schools and worked in a company for several years.
My vision for this PhD project is to fully use my own skillset in design
and to build knowledge in a pragmatic way to support design practice.

Moreover, I aimed to apply my design speciality to facilitate and validate
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my assumptions. Designing apps for people with special needs requires
careful consideration of the high number of “accessibility” features needed.
This study not only provides the implications but also adopts them in the
final design to test the actual users and real contents, which are more
useful and provable. Notably, research through design methodology is very
similar to that in a regular design project. However, the goals are different.
Regarding the research through design methodology, the goal is
knowledge and understanding, not the artefact itself. In addition,

documentation of the process is a main concern for researchers adopting

this approach (Koskinen et al., 2011).

3.3.1 Field Studies

Study 1 recruited four people with visual impairments in Hong Kong and
five in Guangzhou with different groups of participants in Study 2. They
were all iPhone users. The field studies were conducted by using methods
such as interviews, observation, directed storytelling, and multisensory
participant observation. The purpose of Study 1 and Study 2 was to gain
a detailed understanding their daily lives, travelling experience, general
needs, and special needs for app design of people with visual impairments.
The small sample allowed me to put effort into fully concentrating the
indepth interviews, instead of pursuing the numbers of interviewees
without gaining the detailed information. As Baker and Edwards (2018,
p. 23) emphasise, “A small sample can produce a study with depth and
significance depending on the initial and emergent research questions and
how the researcher conducted the study and constructed the analysis”.

Instead of trying to imitate a quantitative representative rationale, the aim
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was to gain thoroughly qualitative insights. This study mainly focused on
the individuals and behaviours in detail rather than general demographics.
The eighteen participants provided me enough insights to have an
understanding of their daily lives, travelling experience, general needs, and
special needs for app design of people with visual impairments. The
insights reached ‘saturation’, where new data collection was not expected
to generate anything substantially new, and the range of perspectives

appeared well covered (Morgan, 1997).”

3.3.1.1 Interviews

The first study conducted observations, interviews, and directed
storytelling in Guangzhou and Hong Kong (see Figure 3.4). They were
five people with visual impairments, three males and two females, aged 20
to 50.

Recruiting participants can be regarded as one of the most
challenging parts of this project. Because people with visual impairments
are a special group of people, I could not just post the research participant
recruitment on the school’s information wall. Therefore, a snowball
sampling tactic was applied in this research. Snowball sampling refers to
the researcher accessing interviewees through other interviewees (Noy,
2008). The recruiting process in Guangzhou first started with one of my
friends who worked at the Department of Social Work at Guangdong
University of Technology. Then she introduced me to a high-level board
member of the Association of the Blind. He later helped me to recruit

people with visual impairments in Guangzhou.
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Iinterviewed Subject A on 7 May 2017 at the Massage Shop, where
he worked in Guangzhou. I interviewed Subject B on May 2017, who
works as a librarian at Guangzhou University, at a plaza in Guangzhou. I
interviewed Subject C on 7 May 2017 at the Garden in Guangzhou. The
whole-day interview lasted for around six hours, from 9 am to 3 pm in
three sections. Each in-depth interview lasted one and a half hours.

The recruiting process in Hong Kong started by writing a request
email to the Hong Kong Society for the Blind, the biggest blind
community supported by the Hong Kong Government. After waiting for
one week without receiving any response. I called them, and a
communication officer at the Hong Kong Society for the Blind helped me
to arrange four visually impaired members at their community to attend
my in-depth interview. Also, I, as a volunteer, participated in several
events to not only make contact with the target user groups but also gain
knowledge from being involved.

I conducted interviews respectively with Subject D and Subject E
in the conference room at the Hong Kong Society for the Blind, on 8 May

2017. 1 also conducted interviews individually with Subject F and Subject
G in the library at the Hong Kong Society for the Blind on 23 May 2017.
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Figure 3.4. Study 1 — interview observation and directed storytelling
3.3.1.2 Observation

I conducted a fly-on-the-wall observation at the Hong Kong Society for
the Blind, most in the technology equipment showroom and the library.
As explained in Section 3.2.1.2, it is clear that fly-on-the-wall observation
enables the researcher to unobtrusively collect information by observing
without direct interference or participation with the people with
behaviours being observed. Fly-on-the-wall observation is different from
other kinds of observation research methods, such as participant
observation because it intentionally removes the researcher from direct
engagement with the people or activities in the study. There were several
assistive tools with a detailed description being shown in the technology
equipment showroom. I also observed the visually impaired people in the
library to understand their behaviours and what they could do in their
leisure time. The method is limited in terms of researchers’ direct
interaction with participants but provides a suitable starting point for
studying a new group of people. For me, the first task was to observe and

to focus on note-taking in the early phase of the research.
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3.3.1.3 Directed Storytelling

Directed storytelling enables researchers to easily collect rich empirical
data from interviewees, applying a considerable number of prompting and
framing questions in interviews (Evenson, 2006). During the interviews,
one of the techniques was to encourage the interviewees to share their
stories directly. I kept asking questions starting with a prompt such as:
“Tell me a story about the last time you...”. To ensure that the conversation
runs smoothly and naturally, dining and walking with the interviewees was
very helpful because it could assist the researcher to raise the questions and
also assist the participants to recall their memories naturally. This method
was extremely useful to learn about the target groups’ actual lives,
especially the subjects I was unfamiliar with. In addition, the storytelling
allowed the participants to feel relaxed and make them feel as if they were

casually chatting with me.

3.3.1.4 Multisensory Participant Observation

The primary traditional ethnographic methods are participant observation
and interview. These conventional ethnography methods might be
inappropriate and impractical to implement. Therefore, Pink (2015)
suggested that we rethink both participant observation and the interview.

To a certain extent, there is no difference between multisensory
participation and original participation, according to the basic definition
of ethnography. However, multisensory participation adds new elements
of appreciating and engagement with participants. Rethinking participant
observation is about shifting from participant observation to multisensory

participation.
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Multisensory participation constitutes an essential shift from
traditional ethnographic approaches, which have tended to insist that “the
visual is the primary mode of understanding” (Atkinson et al., 2008, p.
180). Instead, it builds on phenomenological disputes that experience is
multi-sensorial and neither dominated by nor reducible to the visual. Pink
(2004) believes that ethnography is far beyond observational practice, and
involves emplaced, sensorial, embodied and empathetic elements.

There are three innovative methods in multisensory participation:

* the ethnographer as a sensory apprentice,

+ walking with, and

* ecating with, sensing with users.

The ethnographer as a sensory apprentice is one of the most
discussed methods in the sensory ethnography literature. Apprenticeship
requires involvement with the practices and identities. It contains
rethinking and self-awareness about the learning process, making the
connection between sensory experience, philosophical, moral and other
value discussions, and relating these to academic scholarship.
Ethnographers have used different approaches of participating as
apprentices and of documenting their experiences of apprenticeship,
including visual methods (Pink, 2015).

* The ethnographer dining with participants

David Sutton gave an example of sharing a meal together method.
At the time he researched in Kalymnos (Greece) local people repeatedly
told him to “Eat, to remember Kalymnos” (Sutton, 2001, p. 2). Over time
Sutton realised that, as he puts it: “telling me to use the transitory and
repetitive act of eating as a medium for the more enduring act of

remembering, they were, in fact, telling me to act like a Kalymnian” (2001,
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p- 2) since in this particular cultural context foods formed a fundamental.
The relationship between food, the textures and tastes, and memory is
crucial to the sensory ethnographer in two aspects. Firstly, when
researchers are trying to understand the memories of others, sharing the
tastes in which these memories are embedded could serve as a starting
point for recall. Secondly, taste memories are part of our biographies.

* The ethnographer walking with participants

Ethnographers have long acknowledged that walking with others
means sharing their steps, style and rhythm to create empathy or a sense
of belonging with them. Pink (2015) emphasised the importance of the
encounter in doing sensory ethnography. Indeed, examples of how
ethnographers have walked or run in harmony with research participants
were already developed in some classic ethnographies of the twentieth
century. More recently, both a more systematic interrogation of the role
of walking in ethnography and a focus on the ethnography of walking has
been developed (e.g. Ingold & Vergunst, 2008). Moreover, this work
recognises the multisensoriality of walking.

*  Multisensory Interview

The rethinking interview is about regarding the interview as a
multisensory event and as a way of probing sensory categories. The
traditional approach focuses on vision, and the interview concentrates on
talking — conceptualising the interview as a kind of conversation. However,
the sensory ethnography approach rethinks the interview as a multisensory
encounter, and as part of a particular environment. Talking and
conversation are still of interest, but these are situated within ecologies of

place and embodied practices.
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Pink (2015) made a comparison between the traditional interview
and multisensory interview, which has two main variations. Firstly, Pink
reframed multisensory interview as a context of emplaced knowing and as
a multisensory event. Secondly, researchers through interviews will
embody how they convey their thoughts, behaviours, values, and other
things. Though it is evident that talking is essential in the interview, the
multisensory interview is not only about talking; it requires one to employ
other sensorial materials, including touching, body contact, sound, smell,
and taste (such as offering researchers food or drink to try). Pink (2005)
points out that using video and short film and other art practices to present
gives ethnographers a more vivid and embodied understanding of the
participants.

There is an example of how Pink develops a method rooted in
sensory ethnography in the HCI field to understand how and why people
use energy at home. Video Tour is a crucial strategy for sensory
ethnography: an intangible notion cannot be described but can be re-
enacted as a sensory experience. During the video tour, there was a focus
on “comfort”, which often relates to the idea of achieving the proper
temperature. After conducting sensory ethnography, Pink found that
comfort is not directly linked to temperature but to a sense of relaxation,
such as taking a bath on a weekend night, putting on pyjamas and lying in
bed. Finally, they designed an application that set the default home
temperature as 18°C. When the user feels cold and tries to turn the heater
up by using this application, the application will pop up a notification to
just grab a cosy blanket to keep warm. It is a digital intervention of this to
adjust the ways their home feels comfortable. In the meantime, this

intervention can save energy.
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In-depth multisensory participant observation and semi-structured
interviews have been leveraged at the Hong Kong Society for the Blind. I
have engaged in sensorial observations through people with visual
impairments participating in real environments. Furthermore, I have
sought to understand their living environments and everyday activities.
This process encompasses the material, digital, social, invisible, and
intangible aspects. Multisensory participation, which spans from textures
and sounds to unanticipated smells and unexpected sensory experiences,
can enhance the researcher’s empathy towards the target users of this
research (Pink, 2015). Questions relating to their feelings, opinions and
different ways of using their body and senses were asked to participants.

Additionally, I observed the participants undertaking activities
together, such as walking, having dinner, and perceiving five-sense
experiences in natural contexts, rather than in controlled settings, taking
video in the research procedure that enables researchers to investigate the
material and sensory qualities. During the video tour, I encouraged
participants to express and show how they explore a new location using
their multiple senses and utilising various materials as props and prompts.
Certain participants will actually feel, sense and engage in a multi-sensory
way with objects in the surroundings as a way of advocating their sensory
qualities while engaging in the verbal decision-making procedure as well
as explaining their meanings (Pink, 2015). The video will encourage the
participants to utilise their whole bodies to demonstrate their multi-
sensorial experiences via these behaviours. Compared to conventional
ethnography, which only represents findings through text, representations
of sensory ethnography are not only for academia but also for public

audiences (Pink, 2015). New practices for communicating the results of
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sensory ethnography are emerging, which sometimes take the form of
academic writing, ethnographic filmmaking or collaborations with artists
(Pink, 2015). The outputs have shifted from text to video, photography
and art. Consequently, the researcher will consider, as a designer, how to
best utilise design skills to showcase the findings of this research.

The second study adopted multisensory participant observation and
directed storytelling methods which were conducted in restaurants in both
Guangzhou and Hong Kong (see Figure 3.5). The recruitment methods
were the same as in the first study. The interviewees were five visually
impaired individuals, three males and two females, aged 20 to 50, and each
in-depth interview lasted approximately one and a half hours. I dined with

the participants both in Guangzhou and Hong Kong.

Figure 3.5. Study 2 — interview observation and directed storytelling

3.3.1.5 Ethical Issues

Because the subjects of this study were visually impaired, it was of

paramount importance to consider the ethical issues carefully. The
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Human Subjects Ethics Application (HSEARS20161006001) (Appendix
3) was approved by the chair of the Departmental Research Committee
of PolyU Design on 17 October 2016. In most studies, a helper was
needed to take a video for the interview, which allowed the researcher’s
tull participation. I informed the participants who would be in the
interview and observation the day before the interview. Before each
interview started, I read the information sheet (Appendix 4) and consent
form (Appendix 5) out loud in Cantonese to indicate their rights. The
information sheet included the following issues:
1. The investigator’s information and contact information.
. The procedure to be adopted.

. The time duration.

2
3
4. Possible risks to the participant (none in this study).
5. Potential benefits.

6. Voluntary participation.

7. Their rights to refuse to answer any questions or actions in any way.

The consent sheet contains the following information:

1. How the anonymity and confidentiality of their participation are
ensured.
2. How the data will be utilised.

All participants were invited to sign the informed consent
explaining the aim of the study and assuring them of confidentiality if
their experiences were reported in subsequent publications. Since the
subjects could not see the forms when they needed to sign the forms, I
sent the digital version to their email, and they found their family

members or friends who are sighted people to check the form for them.

Then they printed out the forms with their signatures and took the forms
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to me. Most of the time, there was at least one social worker in our
interview to make sure the interview was conducted properly. Each
participant gained a certain number of supermarket coupons depending
on their time consumed. Before I conducted the observation and took
photos there, I promised the principal at the Ebenezer school that I would
never expose the children’s faces in public. While I was conducting the
observation at the Ebenezer school, there were some matters that needed
to be considered as the sense of hearing of students at Ebenezer school is
very sensitive, such as I had to wear shoes that do make too much noise.
Also, when I conducted interviews or observation I should never wear
perfume, as the senses of the subjects in the study are delicate and sensitive.
Also, while conducting the studies, the participants were always punctual,
even arriving at least ten minutes before. While asking them why they
were so punctual, they mentioned that owing to their disabilities, they
tried to leave home earlier to make sure they would not be late. Therefore,
it is better to keep “being on time” in mind. Since the final app design
requires users to input their information in the app platform, data privacy
is another critical thing that needs to be considered carefully. While
submitting the app to the Apple Store, a Privacy Policy agreement was

submitted as well.

3.3.1.6 Thematic Analysis

There are several main approaches to analyse qualitative analysis data, for
instance, thematic analysis (Braun & Clarke, 2013), grounded theory
(Strauss & Corbin, 1998; Glaser, 1992), discourse analysis (Willig, 2003;
Burman & Parker, 1993; Potter & Wetherell, 1987;), and conversation
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analysis (Hutchby & Wooffifit, 1998). Qualitative methods are especially
subtle, synthetic, and diverse (Holloway & Todres, 2003). I conducted
thematic analysis for this project due to the fact that thematic analysis is a
foundational, helpful and flexible method for qualitative analysis (Braun
& Clarke, 2013).

Thematic analysis is a data analysis method for systematically
identifying, organising, and providing insights, and patterns of meaning
(themes) among the qualitative raw data. Thematic analysis assists the
researcher to identify unique and specific meanings and experiences that
are common to the way a subject is written about or talked, through
focusing on meaning in the dataset (Braun & Clarke, 2006). Themes or
patterns within data can be identified in one of two primary methods in a
theoretical or deductive or “top-down” way (Boyatzis, 1998), or in
thematic analysis in an inductive or “bottom-up” way (Frith & Gleeson,
2004) (see Figure 3.6). Deductive analysis means data analyses to test
whether data are in accordance with previous hypotheses, theories, and
assumptions, identified or constructed by researchers. Inductive is the
analytical methods that mainly adopt interpretation of the raw data to
derive ideas, models, and themes by researchers. This understanding of
inductive analysis further supports the idea of Strauss and Corbin’s (1998,
p.12) statement: “The researcher begins with an area of study and allows

the theory to emerge from the data.”
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Figure 3.6. The deductive and inductive approach (adapted ' from Bryman,
2004)

Many studies adopt a combination of deductive and inductive
analysis. A comprehensive thematic analysis ensures that the
interpretations of the data are in line with the theoretical groundwork
(Braun & Clarke, 2013). I adopted the thematic analysis method with
inductive analysis, which allowed me to use both for exploratory research,
where I had no clear idea of what patterns I was expecting. And I
conducted the deductive analysis method, where I know exactly what I am
interested in such as positive emotions, experience design and anything
related to enhancing the psychological experiences of people with visual
impairments. I followed the six steps which were outlined by Braun and
Clarke (2006, p.87) as follows:

Phase 1: Familiarising yourself with the data
Phase 2: Generating initial codes

Phase 3: Searching for themes

Phase 4: Reviewing potential themes

Phase 5: Identifying and titling themes

A e

Phase 6: Producing the report
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Phase 1 is about organizing and transcribing the data. The audio-
recorded interviews were conducted in Cantonese and subsequently
translated into English. Then I uploaded all the transcripts, notes and
photos into the qualitative research computer program ATLAS.ti.
ATLAS .t is a tool that can be used for coding and analysing transcripts
and field notes and creating network diagrams. Then phases 2 to 5 were
about the coding process. Creswell (2002) illustrated the model of the
coding process in qualitative research, which is illustrated in the following

Figure 3.7.

Initialy read Divede the text Label the segments Reduce overiap Collapse codes
through Mo segments of information and redundancy nto themes
text data of information with codes of codes
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Figure 3.7. A Visual Model of the Coding Process in Qualitative Research
(adapted from Creswell, 2002, p. 244)

After organising and analysing their answers, they were organised
into themes that emerged from within several categories. Extracts from
the raw text illustrated the meaning of the category. The categories are
attitude as aspiration, training, sensory compensation, interests,
difficulties in everyday life, accessibility issues, design inspiration and app
design. In a nutshell, Thematic analysis involves searching a data set -
whether it is several interviews or observations, or a list of memos - to

identify overlapping patterns of meaning (Braun & Clarke, 2006). In
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phase 6, researchers write the report that interprets and summarises the
findings to make sense of the data. The finding report could include the
researcher’s personal reflections and comparisons in relation to the
literature (Creswell, 2002). The summary categories in the findings are
used as the main headings and the specific categories as subheadings. The
results of the study also include a detailed description of the categories,
with appropriate citations from the text to describe the meaning of the
categories (Thomas, 2006). Significant insights were generated from the
interview which could be adopted for the final app design. The
preliminary study assisted in defining the research scope and focus of the

main study.

3.3.2 Agile App Development

As stated before, this research adopted a research through design approach
to develop an app to invalidate the research assumption. An agile app
development strategy was used in this study. Agile app development is a
methodology for approaching complex problems involved in developing
applications. Agile mobile app development is one of the most effective
ways for all app development businesses; it ensures effective
communication, which assists both the app developers and stakeholders
to build the ideal mobile application. I followed the four basic values and
12 principles of the Manifesto for Agile Software Development, a
reiteration guide to programming development from the Agile Manifesto
proposed by Agile Alliance (2001). The agile approach emphasises the
human aspects of software engineering more than the perspective

processes, thus adopting human interaction rather than implements and
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processes. The Agile Manifesto developed a standard series of principles

and values for all of the individual agile methodologies (Flora & Chande,

2013). It identified four critical significances for ensuring efficiency and

high-performance outcomes:

1.
2.
3.
4.

Individuals and their interactions
Delivering working application
Clilent collaboration

Responding to changes.

These fundamental principles are further developed by 12 principles

that inspire the Agile Manifesto, including:

1.

Cilent Satisfaction through early and frequent delivery

. Scope for changes even at a later stage in the project

Short delivery cycle (for example, every several weeks)

. Collaboration between developers and business people

2
3
4
5.
6
7
8
9

Motivation among individuals

. Face to face communication
. Working software-Primary measure of progress
. Promoting sustainable development pace

. Continuous focus on technical excellence and superb design

10. Simplicity

11. Self-Organisation to obtain best results

12. Self-improvement.

The above 12 principles guided this study while developing the app.

Agile is successful only when the value for the end-users is driving

decisions and prioritisation of efforts (Newbery & Farnham, 2013). After

the qualitative research data collection, I proposed the app features and

sketched the prototype at the very beginning. In order to polish the app
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to be better, I always showed it to users, including visually impaired,
experts in the related areas and interaction designers in order to obtain
their suggestions and test it with them.

During the entire development process, this project tested all the
accessibility features according to the international guidelines as well as
local Hong Kong guidelines and suggested further amendments. My
expertise is in designing the interaction and experience, which focuses on
the front-end development. In this project, I, as the researcher and
designer, outsourced application development to an external person, an
expert iOS developer, who entered the project with his own skills,
background, and coding methods. Although I had the experience in
collaboration closely with mobile developers before in previous projects, it
was a distinctly new experience to develop an app from scratch involving
native iOS development and fully considering accessibility.

Despite the iOS developer having extensive experience in
developing iOS applications, it was also the first time for him to fully
consider the accessibility function when developing the iOS application.
It is worth describing the collaboration between the researcher and the
external developer who became a part of the design project. At the
beginning of the development, as a researcher, I shared the findings with
the developer to enable him to better comprehend users’ needs. As an
interface and experience designer, I explained the design files to the
developer to assist him in programming the app function. Then, I assisted
in collecting and reading through all the essential guidelines for
developing an iOS application both internationally and locally, and shared
them with the developer. This learning process is crucial because it

enabled me to communicate with the developer effectively. The iterative
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development process that invited end-users to test the app enabled us to
discover the potential errors and to better enhance the accessibility features.
Also, the app testing allowed me to note all ambiguous guidelines with
detailed examples. There was communication and negotiation between
the researcher and the developer when he utilised his handiwork to
produce the digital ‘craft’. Thanks to the experience gained from previous
app development, I could easily communicate with the iOS developer. 1
sent the product requirement document with all the detailed information
of development to the developer back and forth in the iterative
development process and we amended every detail in the app based on the
feedback from the app user testing. While writing the product
requirement document, I would always explain the reasons and the
importance so the developer could understand the issues. In this study, the
developed app meets nearly all accessibility requirements of the target
group. Besides the fully working app, the most important thing was that
the app was published in the Apple store, further taking this research to
another stage, which means real users can use real content. The project
also shows how digital design can work as a university-industry
collaboration, from which research and developed ‘craft’ can emerge

organically.

3.3.2.1 User Journey Maps

User journey maps offer a visualisation of the experience users have when
interacting with products or services. Aiming to construct a “journey”, an
engaging story formulated on their experience, the touchpoints where

users interact with the service are commonly applied. This story elaborates
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their service interactions and accompanying emotions in a highly palpable
way to such an extent that each moment can be individually evaluated and
improved (Stickdorn, Schneider, Andrews, & Lawrence, 2011). A user
journey map describes a story about an individual’s actions, perceptions,
teelings and frame of mind—including the neutral, positive, and negative
moments. By analysing the list of stories and interactions that an
individual experience, the user journey map can shift researchers or
designers’ focus from an operational perspective to the larger context in
which services and products are adopted in real life. It also enables to
distinguish moments that elicit strong emotional points and for redesign
and enhancement. The user journey map can help to develop a shared
vision about ways to more effectively augment existing user behaviour in
their actual contexts of interaction (Martin & Hanington, 2012). The user

journey map of this project will be elaborated in Section 5.1.

3.3.2.2 Participatory Design

Martin and Hanington (2012) insist that “participatory design” is a
human-centred method promoting active stakeholder and wuser
engagement throughout all steps of the research and design process,
including co-design activities.

Based on the conclusions drawn from the preliminary research, I
endeavour to design the features in the travel app for visually impaired
users. To better design the app, I employed an in-depth interview and
participatory design method with three visually impaired people in the
Hong Kong Blind Union in December 2017 (see Figure 3.8). The Hong
Kong Blind Union is the first and biggest self-help community organised
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and managed by visually impaired staff in Hong Kong. There are two
leading organisations that serve people with visual impairments. One is
the Hong Kong Blind Society, at which I carried out studies, and the other
one is the Hong Kong Blind Union. Therefore, I was determined to
contact them to carry out the research there. I recruited participants by
directly calling the organisation. A project manager at the Hong Kong
Blind Union assisted in finding the proper participants based on my
requirements. These three visually impaired participants all work at the
Hong Kong Blind Union and are highly educated. They specialise in
technology, mobility training and travel planning. As they were not only
the target users but also have experience of serving people with visual
impairments, I could obtain better benefit from their dual roles. Their
specialisation assisted me to elicit better ideas during the participatory
section. At the beginning of the participatory design process, I explained
the purpose of the investigation and let each participant endorse a consent
form of anonymity and confidentiality (Creswell, 2008). During the in-
depth interview and participatory design session, I asked about their ideas
of what features should be included in this app. I also prompted some
teatures related to gamification elements in travel mobile applications to
them, which encouraged them to give feedback and make
recommendations. Since all the participants knew each other very well,
they felt very comfortable in the discussion. The interaction between the
three interviewees indicated that they could aid one another to generate

new ideas.
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Figure 3.8. The participating design

3.3.2.3 Exploratory Design Workshop

An exploratory design workshop lasting two hours with ten PhD students
in the design field was conducted in March 2019 (see Figure 3.9). The ten
PhD students were from different design areas such as game design, urban
design, interaction design, and service design. Since the travel experience
design involved different design areas, the knowledge from different
design fields could contribute to this study. The workshop can be regarded
as a brainstorming practice. The exploratory workshop did not involve the
target visually impaired users because it was hard to manage them, and it
was hard to make sure the two groups were on the same page. And since
people with visual impairment requirements and insights were collected
from the previous background studies and field studies, their requirements
and selected quotations were presented in the workshop. The goal of the
design workshop was to come up with various creative features and ideas

about travel experience apps. At the beginning of the design workshop, a
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short introduction was given by the researcher. This included the goal, the
background, the aspirations of visually impaired people, the gamification
techniques such as the definition, the examples, and the models (around
half an hour). Then, ten designers were divided into several groups, with
each group having two or three people. They followed the gamification
design models and proposed several ideas (around half an hour). Lastly,
every team presented their ideas, and held a discussion between all the
participants (around one hour). The outcomes from the design workshop
were valuable and productive. The game designer could share the game
mechanisms knowledge, the urban designers shared their ideas around
“city walk” and how a spatial environment and visually impaired people
interact with each other. The interaction designer contributed his
knowledge to the app experience design. Last but not least, the service
designer put her effort into the service design in general to see how the
system works between the stakeholders and the elements around them.
The ideas generated from the exploratory design workshop can be seen in

Figure 3.10.
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Figure 3.10. The Ideas generated from the exploratory design workshop
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3.3.2.4 Iterative Prototyping

An iterative approach involving prototyping and testing enabled me
together with the participants to explore different optional designs
without pressure to design the perfect interfaces. Since the series of testing
plays a crucial role in the design progress, designers expected their designs
to evolve continually. This benefits designers in two ways: first, designers
did not spend too much time on developing the early version perfectly,
and second, the time for testing and iterating was built into the project
timeline in the early stage.

Usability testing enables developer teams to make live
improvements to maximise user feedback. This method also provides the
chance for researchers to conduct usability tests and later promptly change
the design according to the feedback. Enhancing the design during the
test enables the designer to gain more feedback in a short amount of time.
Designers can quickly know whether or not it works when they change a
design. This process facilitates designers to pay close attention to the
layouts that receive more positive feedback. The “Think Aloud” Protocol
was utilised to conduct the user testing. Ericsson and Simon (1984) first
introduced the Think Aloud Protocol (TAP) as a means of encouraging
users’ feedback, opinions and actual reactions while conducting interaction
testing (Goodman, Kuniavsky & Moed, 2012). Users are literally asked to
“Think Aloud” during or after the testing (Makri, Blandford, & Cox,
2011). It could be carried out to understand the user’s “natural behaviours”
(Makri et al., 2011).

In the process of the iterative design, I not only show the app design

to the stakeholders but also demonstrate the app design to related experts,
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while conducting expert interviews. Through the expert interviews, I
gained valuable feedback by interviewing experts who offer a holistic view
on this study and offer the perspectives of organisations, for example,
NGOs and social enterprises. In particular, the officers who work in social
enterprises encouraged me to consider the business model of the app.
Selected of the experts involved in the project are shown in Figure 3.11.

Table 3.1 displays the list of experts I interviewed.

Figure 3.11. The expert interviews
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Table 3.1 Expert interviews

|
Time Location J Titke | Organisationy Socis! Entarprises
Searching & Exploring with Speech
Richard CHUI Novermber, 2016 Horg Kong Fourder Augmented Map Information App
Romy WONG January, 2017 Horg Kong Principal Ebenezer School
Polly January, 2017 Horg Kong Socal Worker Ebanerer School
Lal Sir January, 2017 MHong Kong Vice principal Ebenezer School
Chyris January, 2017 Hong Kong IT / Mobity Ebenezer School
Michael FUNG October, 2097 Hong Kong Founder & CEO SEE Mobie Apps
Rico CHAN February, 2018 Hong Kang Founder & CEO Beyond Vision Projects
. ” Games + Learning School of Art,
John Sharp April 2018 New York City " ,m" Maedia + Technology Parsons
9 School of Design
Gus Chalkias April, 2018 Now York City Assistive Technology Holon Kollr Services
Specialst
Marie Landais April, 2018 New York Cty | 01" ““‘m drimpan | Helen Keller Services
=t
Petor WONG May, 2018 Hong Kang Principal IT Corsultant Hong Kong Bind Union
Cora CHU May, 2018 Hong Kong Crief Executive Oficer Dialogue in the Dark
Haidi Nov 2018 s E The Robing Accassbeity Travel
. Agency
Sean FONG December, 2018 Hong Kong Manager Factory for the Bind
Dr. Dawning . Audio Description Association
m January, 2019 Hong Kong CEQ & Principal Trainer “ Kong)

3.4 Summary of the chapter

This chapter has examined the research methodology related to the study.
In the first section, the empathic design research was discussed, which
involved the literature review and the empathic experience exercises in the
study. I conducted different empathic research strategies at the very
beginning stage of this research because of empathic exercises about
problem-finding instead of solution-seeking (Battarbee, Suri, & Howard,
2014). Then, based on the empathic design research, the sensory

ethnography methodology was addressed. The data collection, including
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background research and studies, was also explained, followed by the data
analysis. With in-depth understanding, people with visual impairments,
methods such as empathic design research and sensory ethnographic

methods can assist the researcher to leave behind preconceived thinking.
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CHAPTER 4: INSIGHTS INTO THE TARGET
AUDIENCE

After presenting the three methodological approaches adopted in the
research design, this chapter focuses on presenting the findings from the
first two approaches, namely, secondary research and field studies. The
qualitative research results generated from interviews and observations
shed light on the practical aspirations of visually impaired people
concerning being a target audience for app design. The accessibility
guidelines for designing and developing mobile applications are
summarised based on the secondary research.

This chapter is organised into five parts. The first part presents the
everyday life of visually impaired people, whereas the second describes the
general needs of visually impaired people. The third section is devoted to
the target audience’s special needs for app design, and in the fourth part,
the guidelines and regulations for designing apps in both Hong Kong and
internationally will be presented. How the analysis of existing app design
relates to visual impairment and other fields informed that the final app
design would be addressed in the last part. These five parts justify and
explain the function and features of the app design in Chapter 5 App
Design Experiments.

The findings in the first, second and third part are all derived from
the thematic analysis of interviews and observations conducted in
Guangzhou and Hong Kong. As I wrote previously in Section 3.3.1.6,
Thematic Analysis offers a useful and flexible approach for me to analyse

the rich, complex and intensive data from the interviews and observations
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(Braun & Clarke, 2006). The analysis was executed adopting the
ATLAS i, the qualitative data analysis computer software. I was open to
seeking findings that had not been demonstrated in the past investigation;
hence, the method was conduct coding by following the “bottom-up”
inductive in which data are gathered and a theory established as a result of
data analysis used in this project and the “top-down” deductive approaches
which develop or follow a theory and hypothesis (Saunders, Lewis, &
Thornhill, 2007). I followed the six steps of thematic analysis (Braun &
Clarke, 2013) described in Section 3.3.1.5. After organising and analysing
the observations, interview materials and photographs, they were
categorised into eight themes.

Actual quotations from the participants generated the following
categories of the research. The coding scheme consists of the following

eight categories, with themes in each category (7able 4.1).

Table 4.1. Categories and themes
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Section  Categories

Attitude as
aspiration

4.1 Training

Sensory
compensation

Interests

Difficulties in

42 everyday life

Accessibility
Issues

Design

inspiration
43

App design

Themes

1. meaningtul life, 2. eagerness to learn, 3. challenging onesel,
4. sharpening one's skills, 5. accepting reality

1. navigation training, 2. self-navigation skill, 3. clock position training,
4. training to become independent, 5. cognitive training

1.relaxation activities, 2. social activities, 3. travelling,
4. others

1. the need to be accompanied, 2. inadequate audio description training,
3. obstruction of tactile guide paths

1. regional differences, 2. government assistance, 3. assistive
technology, 4. public assistance, 5. special design

app design suggestions

1. app advantages, 2. iPhone’s functions, 3. limitations in apps,
4. limitations in games, 5, difficulty of use

The first three categories in the table above, namely, ‘attitude as

aspiration’, ‘sensory compensation’, and ‘training’ will be discussed in

Section 4.1. Section 4.2 covers the categories of ‘interests’, ‘difficulties in

everyday life’ and

‘accessibility’. The last two categories of ‘design

inspiration’, and ‘app design’ will be discussed in Section 4.3. All citations

appear in quotation marks in the body of the text or, if extensive, in

indented blocks for ease of reading. Excerpts from interviews are included

to provide actual-voice to the interviewees and have been selected as

instances that represent the collective themes.

4.1 Everyday Life of People with Visual Impairments
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There are three categories in this section: ‘attitude as aspiration’, ‘sensory
compensation” and ‘training’. Despite the difficulties that people with
visual impairments may face, they still live positively in general. They are
trained to employ their other senses, like the sense of hearing, smell, touch,
and taste to perceive the world when they studied at school when they

wcere young.

4.1.1 Attitude as Aspiration

The data suggest that people with visual impairments generally have a
positive attitude towards life. This section focuses on this positive mindset,
which will be demonstrated in the five themes below:

* ‘meaningful life’

* ‘eagerness to learn’

‘challenging oneself’

* ‘sharpening one’s skills’

‘facing facts’

In this context, ‘meaningful’ means they can take part in activities
which seem impossible because they are visual such as watching television,
doing artworks and travelling from their sighted peers’ point of view.

The interviews highlighted the capacity and ability of people with
visual impairments, and a social worker at the Ebenezer School said that:
“What you can do, they can also do”, and gave an example: “They ‘watch’ TV
through listening to the sound to understand the content and they ‘watch’

movies through the audio description.
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The following Figure 4.1 photographs show the examples of how

students at Ebenezer school participate in a range of activities regardless

of their impairments.
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F igure 4.1. Ebenezer school students participate in various activities

Every interviewee highlighted how smartphones have made their
life better. The social worker in the Ebenezer School stressed that people
with visual impairments can enjoy their life much more because of
smartphones: “The lives of people with visual impairments are quite
meaningful and fun” and suggested that this is because of their access to

smartphones (see Figure 4.2).

Figure 4.2. People with visual impairments using smartphones
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Similar to travelling, sighted people may think it is pointless for
people with visual impairments to travel because they cannot see at all.
However, as expressed by one visually impaired respondent: I can See’ the
scene by experiencing the atmosphere.”

She shared her travelling experience when she travelled to Nepal to
exemplify this point:

In Nepal, I was “watching” students leaving school. Firstly, there were

Junior-grade students leaving school; they were running and jumping

out from school happily. Then, there were intermediate grade students

coming out from school, who tried to act mature and not show how happy
they were. Finally, senior-grade students were coming out from school,
who behaved like adults, just chatting with each other.

During the observations at the Ebenezer School and Hong Kong
Blind Union, I noted that even though people with visual impairments
lack the ability to see well, they put effort into learning through their

laptops and books (see Figure 4.3).

Figure 4.3. Ebenezer School students studying from books and using laptops

When students with visual impairment study at school, they are
encouraged to take care of themselves. Figure 4.4 shows a poster from the

Challenge Themselves campaign poster. It was posted on the wall at the
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school. The poster suggests that students challenge themselves, such as
take off/put on clothes, organise their clothes, and do the housework. If
they challenge successfully, they can get two stamps, and if not, they can
get one stamp. When they successfully challenge themselves, they can join
the peer challenges; the winner can get two stamps. Four stamps can be

exchanged for a secret reward (see Figure 4.4).
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Figure 4.4. Challenge themselves campaign poster at Ebenezer School

The majority of the interviewees emphasised the fact that they wish
to challenge themselves even though they understood how difficult it

would be. One of the interviewees conveyed his wish saying:
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Yes, I really want to travel abroad by myself. I have never tried it before.

I would love to try to travel abroad by myself. No matter how difficult

or what the result is, I would like to have this experience at least once.

The interviews suggested that many people with visual impairments
be eager to sharpen their skills instead of stay at home in their comfort
zone. A 38-year-old male said that he loves travelling because it allows
him to challenge himself and learn something new.

Another respondent accentuated that:

1 think I want to fit into non-disabled people’s lives. I mean we can do

things together that make me feel satisfied. We can do what you can do.
Not just things you can do with sight, but that I can do even though I cannot
see.

While willing to learn and cope, they may be concerned about other
people’s attitudes. For example, a 40-year-old Hong Kong interviewee
suggested that:

Some people do not know much about us; they try to make us happy.

Howewver, what we need are people to say things to us directly, which can

make us grow. Please do not try to make us happy by hiding the truth.

Please tell us the truth otherwise it will make us stop growing.

He provided a detailed description of the importance of facing the
facts:

[...] For example, when I was young, I thought we had more advantages

than sighted people. We could not see therefore our sense of hearing should

be excellent. My teacher corrected us and told us this is a shallow idea. If

so, people with visual impairments could just use a stethoscope to check a

patient’s body. However, only doctors had the ability to do it.

Another interviewee placed emphasis on this fact, too.
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My teachers clarified to us that the other senses of visually impaired are

not stronger than normal people. The only reason we can use our other

senses better is that we use them frequently. For example, there are seldom
famous musicians who are visually impaired.

The principal at Ebenezer School also stated the following fact that
when they teach students at school: “Visually impaired students have lost
their sight, but their other senses are trained to be greater.”

During the interviews, all participants mentioned their travel
experiences while talking about their positive life experiences.
Furthermore, they emphasised how smartphones have changed their lives
in a salutary way. That is the reason why I chose travelling with the

support of a mobile phone as the main focus of this project.

4.1.2 Training

Before exploring the ways of improving the travel experience of people
with visual impairments, it is critical to discuss the background
information regarding how people with visual impairments are trained.
The following themes can categorise the skills that they acquire:

< . . e )
° nav1gat1on trammg

‘clock position training’

‘self-navigation skill’
* ‘training to become independent’
¢ .. .. ,
® cogmtlve trammg
The processes and the interviewees’ views about the training section

will be discussed in detail in the following section.
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Orientation and Mobility Training is one of the most critical pieces
of navigation training for visually impaired students in the blind school.
Orientation and Mobility (O&M) training is a profession-specific
method to train people with visual impairments about effective, efficient,
and safe travel. “Orientation” means the capacity to perceive where you
are and where you want to go, such as you are moving from one place to
another or going to work. “Mobility” means the capacity to move
effectively and safely from one location to another, such as being able to
move without falling, and take public transportation.

The first process of navigation training involves memorisation.
When students enter a new room, they have to memorise, for example,
where the restroom is located by touching the objects in the room. As one
participant pointed out, they could not memorise the location of the
objects once, so they have to practise hard. “We people with visual
impairments have to put more efforts into memorising things than normal
peaple.”

However, when they are outside their home, they also mentioned
they cannot always memorise many steps between every two objects.
‘Many people think we remember the route by counting our steps. However, 1
cannot memorise all the steps.”

Another aspect of navigation training is combining one’s memories
and senses. One subject expressed how he used his memory and his senses
when he went out.

I wusually will touch and count the telegraph poles or the pillars. 1

remember there is a bakery where I can smell the bread aroma so that 1

can recognise the location.

Another interviewee used other senses to navigate.
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1 will also use different points to help me to navigate: if I feel cold air it
means I am close to the entrance. There is a 7-11 convenience store near
my home. There is a supermarket around the corner, and each time I smell
the unique aroma of the supermarket, I know I am close to my apartment.

After turning the corner, I can hear the sounds from 7-11, such as the

sound of payments made by Octopus cards and the alert sound when

customers go into the 7-11. I just try to find some points for navigation
to assist me in memorising the routes. I will use pillars to locate myself.

The essential skill of Orientation and Mobility is clock positioning
where the relative direction of an item is described using the analogy of a
12-hour clock. When showing the direction to people with visual
impairments, people are recommended to refer to these clock positions
(see Figure 4.5). “This way” or “that way”, meanwhile, is very unclear and
imprecise for some interviewees. The method of positioning employing
clock position is a metaphor designed for the visually impaired to indicate
directions. Based on the same interviewee, the principle is straightforward.
One can imagine his/her visually impaired friend as the centre of a clock.
Right in front of your friend is twelve o’clock and right after him/her is six
o’clock. For example, there is a traffic light pole at your three o’clock
direction. In this vein, visually impaired people can understand the
directions more easily and precisely.

Similarly, people with no visual impairment can adopt this method
to tell total blindness people the locations of objects. For example, we can
indicate the location of food: the steak in three o’clock direction, the salad
in six o’clock direction, a bowl of rice in nine o’clock direction, and drinks
in twelve o’clock direction. This is how students with visual impairments

are trained about clock direction at the blind school. At the beginning of
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teaching clock position, as most of the students cannot see, the teacher
needs to refer to familiar objects, such as sticks to represent the hour hand
and minute hand which they have never seen before. At the same time,
teachers make tangible objects such as crafts in the craft room. The
purpose of using tangible crafts is that people with visual impairments
need to touch them to feel them. In this case, teachers make a paper clock
as big as a pizza to let the students touch it. The reason for making the
clock bigger is that it is easier to touch. One of the interviewees mentioned:
You can imagine that you are in the centre of a clock. Across from you is
12 o’clock, and your back is 6 o’clock. By analogy, you need to know how
this method works.
My teacher told us that there are two long sticks. The short one called the
hour hand, the long one called the minute hand, and you touch it
yourself. I have to touch to feel the clock. We have imitated the clock face
of your normal clock. The clock face is as big as a pizza because we need
to touch the clock face to sense how the clock hands are.
Another interviewee described how his teacher was training his
Orientation and Mobility skills:
I remember the positions of immobile things around me as reference
points when I go out. They must be immobile things, not temporary
things such as carts or trashcans, that will be moved soon. My teacher
told me there are some bus stations next to me when I go out of the
building. Moreover, there are handrails and trees to my left. I have to
count the handrails before arriving at the fourth tree; then I must turn

to my two o’clock position.
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Figure 4.5. Clock position training

One of the interviewees mentioned that they had to pass several
tests according to the position of a clock training. He described the test as
follows:

The teacher would throw a ball that produces special sounds, and I needed

to tell the teacher the location of the ball regarding the position of a clock.

Also, I was also asked to describe how many steps there are between me

and the ball. Then, I need to find the ball. I can only pass the exam if I

correctly find the ball in nine out of ten attempts.

Indeed, people with visual impairment are encouraged to try doing
things by themselves before asking for help. The principal at Ebenezer
School stated the importance of being trained to be independent: “We feach
our students that you should try to do everything by yourself before you seek other

peaple’s help.”

Cognitive training for visually impaired students includes the use of

their other senses, referring to the sense of smell, sense of touch, sense of
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hearing, memory, and imagination. Interviewees regarded sensory
compensation as a basic coping strategy. Therefore, sensory compensation

will be discussed in detail in the next section.

4.1.3 Sensory Compensation

There is no doubt that totally blind people who have lost their eye sight
try to use their other senses to experience and sense the world around them.
Thanks to the multisensory participant observation and interview, I was
able to obtain detailed “sensory compensation” evidence from the
interviewees. All participants highlighted the magnitude of sensory
compensation such as adopting auditory, olfactory, taste and tactile
experience for people with visual impairments.

In school, teachers will teach students cognition in sensory
compensation. “Teachers teach us basic cognitive training such as what we can
eat and what we cannot eat by using our noses.”

There is the sensory park for training students’ senses in the

Ebenezer School (Figure 4.6).

AR ) ) ) Have
N

Figure 4.6. Sensory park at the Ebenezer School

The teacher at the Ebenezer School shared how his students
recognise their desks. Since the desks in the blind school can be fully
opened (see Figure 4.7), students with visual impairments will open the

desks to touch and feel the arrangement inside the desk.
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Figure 4.7. Arrangement of objects in the drawer

Sensory compensation by people with visual impairments is evident
in the following quotations: “When my sight deteriorated, my mind tried to
focus on other things such as what I heard rather than what I saw.”

Interviewees gave examples to demonstrate how they use their non-
visual senses such as the sense of hearing, taste, touch and smell to assist
themselves in perceiving the world. One interviewee gave an example:

As I approach a place slowly, I will always try to hear my footsteps. I can

feel the change of the environment around me. If my skin becomes wet or
cold, I know there is an entrance of a building since there is always an
air conditioner near the entrance.

Another participant touched on the same point:

1 use my senses a lot. I can distinguish different sounds. On my way to

the Blind Society, I hear the sound of construction work, and my shoes

can feel the uneven wood boards. Above all, I know it is under
construction now. Also, I will try to keep away from the construction zone.

[-..]

As I cannot see, I must try hard to find a way to get to know the outside

world. I cannot always rely on the sense of touch, so I need to use the sense

of hearing to experience the outside world.
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The sense of hearing is quite significant: “When I use a white cane, I
will tap the white cane and use my senses to see whether there is a barrier on the
road. I use my sense of hearing to recognise the different sounds, too.”

When they travel, they use their other senses to perceive unfamiliar
environments: “When I travel, I try to build a sense of space in my mind. In
the hotel, I will walk around and try to get to know which place has what.”

I was impressed by how perceptive people with visual impairments
can be to feel the world by using their other senses. This can be shown in
their travel diary. As stated by one informant: “In my travel diary, I describe
the whole environment. I describe the whole atmosphere that I experience.”

She then shared her experience about how she used her other senses
to feel the atmosphere when she travelled around Tibet.

[...] We arrived very early. I could feel the golden sunlight from the

sunrise. I can hear the sound of birds and the sound of the river. It is quiet

there, with no cars. I can smell the aroma of the flowers and fresh air. All
the sound and the atmosphere blend together.

After she wrote her travel experience diary in Tibet, she showed the
diary to her friends with sighted peers who also travelled to Tibet with her.
Her friends were surprised by how she focused on the description of the
sounds and smells that they usually do not notice.

This section demonstrates that people with visual impairments are
being positive with their lives. The findings can be approached from the
point of view of Maslow’s Hierarchy of Needs and Self-Determination
Theory. The results show that the participants want to achieve self-
actualisation, such as challenging themselves and sharpening their skills
once they have satisfied their physiological needs. Pearce (2005) stated

that as a tourist, in an unfamiliar environment, can contribute to one’s
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personal development. He also mentioned that travel can offer a chance
to show one’s capabilities, achieve a feeling of accomplishment and obtain
a feeling of self-confidence. This finding resonates with Small et al. (2012,
p. 946) who state that “for many sighted tourists, travel is an achievement,
for those with vision impairment, this achievement can be profound”. The
findings also demonstrate that knowing one has overcome challenges in
an unfamiliar environment can help one to cope with day-to-day
challenges in familiar places and can prove that they can do it. This section
also provides detailed information about how they are trained to use their
other senses to engage with the world. By understanding their training, it
enables me to understand their special skills which can be used for further
design. The findings in this section are consistent with the existing
literature from other countries that many visually impaired people can
make use of their remaining vision supplemented by their other senses
(especially sound and touch) and their kinaesthetic skills (the capacity to
feel and sense things) (Richards et al., 2010). There are valuable results in
the sensory compensation section, which can also be considered in app
design functions, such as the usage of audio description, and how to utilise

different senses to enable their travel experience.

4.2 General Needs of People with Visual
Impairments

The interviewees were generally very positive about travel and socialising
with other people. They also demonstrated a desire to play games on their

iPhone. Therefore, I considered adding gamification elements to the app
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design to enhance engagement, motivation and enjoyment in the travel
experience.

This decision was further strengthened by separating the ‘general
needs’ section into three categories of ‘interests’, ‘difficulties in everyday

life’, and ‘accessibility’ with a detailed analysis of each as in the following.

4.2.1 Interests

Under the theme ‘interests’: there are four sub-themes which are:

* ‘usual relaxing activities’

* ‘social activities’

* ‘love travelling’

* ‘internal needs’

People with visual impairments can join various activities just like
sighted people. During the observation at Ebenezer School, I found that
there are many activities, such as chess, which have been adapted specially

for the students (Figure 4.8).

Figure 4.8. Activities adapted specifically for the students

Despite potential difficulties that people with visual impairments

are generally perceived to face when venturing into the outside world, the
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study showed that, by contrast, they show great enthusiasm when given
the opportunities to leave their home. During the interview, the majority
of people mentioned they love going out to attend activities. One
interviewee stated: “We will go out to attend some activities just like normal
people. We will yum cha and eat dim sum with friends.”

Some of them mentioned that they sometimes go running with staft
from organisations which offer support to the visually handicapped such
as Guangzhou Blind Union. Furthermore, even when not participating in
other kinds of activities, they also feel satisfied even simply strolling along
the streets. As one of the interviewees said: “I sometimes just dawdle
outside, walking and then stopping. In the summer, I will also just go out
for the cool air from shops in the street.”

They also love sharing their lives with their peers: I love to share
where I went and what I ate in the WeChat Moment’ because I want to share
my experience with my friends.” Another interviewee commented that:

One of my friends, who is totally blind, enjoys sharing photos on social

media. She takes photos everywhere, such as when she is on the bus,

sitting in a traffic jam, even though she cannot see anything. She
posts several photos every day, sometimes they are a bit pointless.

Since the study focuses on travelling experience, I will concentrate
on the theme of travel in this section. The majority of respondents
expressed a passion for travel, that they do not want to always stay in one
place, so they like travelling. They can come into contact with the outside
world by travelling both locally and overseas. They can also experience the
lives of able-bodied persons. Although they cannot see, they can still do

the same things as sighted people.
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The interviewees also wanted to try new things and experiences. As
stated by one participant:

1 gain different experiences when I travel. I have been to South Korea in

the winter, and it was my first time to experience snow. I also visited

Taiwan to try different kinds of food. When I went to Shunde in

mainland China, it was my first experience of a hot spring.

The most important thing is they can learn about different cultures
in different places. Although they cannot see, they still want to use another
way to experience the culture customs and surroundings of local people,
which was supported by another of my subjects who commented:

As the old saying goes, It is better to travel ten thousand miles than to

read ten thousand books.” I wished to travel around when I was young.

In addition to their love of learning new things, the interviewed
people with visual impairments are eager to travel because they can
experience a new culture. One subject stated what she felt and experienced
with local people when she travels to different countries.

1 experience locals’ lives by meeting them. In Northern Europe, I took a
walk near the hotel, and some local people greeted me, and I could sense
that their life is peaceful and happy. In Vietnam, there were many
motorcycles on the street. I could see their general outline, and I could hear
the sound of motorcycles. I could also experience native people’s music,
food, and the games children play.

Regarding the local culture, trying the local food is an essential
activity in experiencing the local culture while travelling. Those people
with visual impairments emphasised that they loved trying the local food

while travelling, and one of the interviewees stated that: “I will use the food
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app to discover the local food.” Another interviewee shared his experience of
using his senses when he travels to different places.

Compared to Guangzhou, it is dry in Beijing. I can smell the dry and

cold air while the air in Guangzhou is wet and cold. When I visited the

suburbs, such as the Baiyun Mountain, the fresh air made me feel relaxed
and alive. I love to talk with the locals to get to know their customs.

Although people with visual impairments cannot see the scenes, it
does not necessarily mean that they cannot engage with the atmosphere,
the customs, the food and the locals.

One of the most prominent benefits of travel is that it allows people
with visual impairments, at least temporarily, to focus less on their
disabilities and more on the experience of travelling itself such as
experiencing local customs and habits. Travel will widen their outlook.

I know there are some visually impaired people who stay at home and

complain about their disability. When I travel, it broadens my horizons,

and I become more open-minded. I will not focus on the condition of my
eyes too much. The world is big with beautiful scenes.

However, most of the interviewees stated that when they travel,
they realise that it is not necessary to focus all their attention on the issue
of their eyes.

The study confirms that while people with visual impairments are
travelling, they are in the flow experience, which shows a user’s state
between boredom and anxiety, that experience that focuses more on the
travel experience and less on their eye issues (Csikszentmihalyi, 1990).
The findings of the attitude to travelling in this section are consistent with

much of the existing research depicted in Hong Kong (Packer et al., 2007).
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4.2.2 Difficulties in Everyday Life

People with visual impairments encounter many difficulties in their lives.
Under the theme ‘difficulties in everyday life’, there are three sub-themes
which are:

* ‘the need to be accompanied’

* ‘inadequate audio description training’

* ‘tactile guide paths obstructed’

Most of the interviewees stated that they needed sighted
counterparts to go with them. This is because sighted counterparts can
describe the scenes for them. One of the interviewees stated that he could
not travel by himself because he cannot enjoy it at all. He still needed
friends to describe the scenes for him.

Even though people with visual impairments have friends to go out
with them, they still face challenges. Some interviewees complained about
their travelling experience with sighted people. In view of the less audio
description training, sighted people do not know how to describe the
surroundings when accompanying people with visual impairments on
outings. One of the participants expressed his dissatisfaction when his
sighted peer accompanied him while travelling: My friend only told me that
there is a lot of grass there, how beautiful the sun is today, and there is a lot of
garbage on the beach.”

Even people with visual impairments do not how to describe the
surroundings if they are not trained in audio description. One respondent
with low vision shared her experience when she accompanied three people

who are totally blind on their outings.
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1 have been diagnosed with low vision, so I can see a little bit. I once
told them there are trees on both sides. Howewver, they complained to me
that ‘you only tell us there are trees, can you describe them in more detail?’

I then learned how to accompany the totally blind people gradually.

When I accompanied them when we took a bus, I would tell them what

shops appeared outside the windows. Alternatively, I would introduce

where we were heading to next.

Therefore, audio description training with detailed descriptions in
real time needs to be enhanced. Visually impaired people need sighted
peers to describe their surroundings when travelling. However, visually
impaired people currently have to accept the information passively, even
though they wish to obtain and control the information by themselves.
This is in accordance with the self-determination theory (Deci & Ryan,
2000) where the following three factors are identified as intrinsic
motivators: autonomy, competence, relatedness.

There are some people who stand in or occupy the tactile guide
paths which make it inaccessible. One interviewee said that T...] even
though I said excuse me, they will ignore you.”

Understanding such obstacles enabled me to design a better

experience for the target users.

4.2.3 Accessibility

Under the theme ‘accessibility’, there are five sub-themes which are:
* ‘regional differences’
° 4 . )
government assistance

* ‘assistive technology’
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* ‘asking people’

* ‘special design’

Accessibility varies from area to area in different regions as
commented by one interviewee.

In Hong Kong, it is safe for visually impaired people to walk in the

blind track by using a white cane. However, I do not think drivers

will let you go first in China. The blind track is terrible in China. As

such, I think the wisually impaired in Hong Kong can walk

independently.

Another interviewee compared the accessible pedestrian signals
(APS) in Hunan, Beijing and Hong Kong.

Compared to Beijing, the accessible pedestrian signals (APS) in Hunan

are not as loud as in Hong Kong. Not all the traffic lights support APS,

so only the main routes have it. All the traffic lights in Hong Kong have

APS. The sound in Hong Kong is loud enough to stand out from the

traffic sound. When I cross the road, I usually use my sense of hearing to

listen to the sound volume to make sure I am walking in a straight line.

Another interviewee shared his travelling experience of the regional
accessibility differences. The traffic lights in Japan are worse than the
traffic lights in Hong Kong due to the sound being low. However, the lifts
in Japan are better than the lifts in Hong Kong, because the lifts produce
a sound to indicate to the visually impaired the floor information, whether
the lift is going up or down, and whether the door is opened or closed.

The Hong Kong government fully supports the community of
people with visual impairments. As stated by one of the interviewees, there
are mentor services for them to be familiar with the community when they

move to a new area.
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1 lived on Hong Kong Island a few years ago. I only moved here in the

past few years. For example, when I first came here, our neighbourhood

committee found a mentor to assist me. First of all, he explored the
community with me. Then the mentor taught me how to commaute from
my home to my office, such as how to take the subway, and how to get to

Central Hong Kong by Ho Man Tin Station.

The Hong Kong government also trains volunteers with audio
description skills that enable people with visual impairments to visit
museums and watch films. However, there are not enough volunteers and
it cannot provide services at all times.

The book for people with visual impairments is much thicker than

the normal one (see Figure 4.9).

Figure 4.9. Textbooks for people with visual impairments

Many interviewees mentioned they would seek help from other
citizens if they cannot solve something by themselves while they are on
outings. The findings in this section draw our attention to the importance

of considering gamification strategy for app design, which enables people
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with visual impairments to have a travelling experience that is more

engaging, motivating, and enjoyable.

4.3 Implications for App Design

All the insights and findings presented in this chapter assisted me to
design a better travel app for people with visual impairments. Nonetheless,
during interviews, the participants also referred to existing app features
and made recommendations for new features. These are discussed in the

following.

4.3.1 Desigh Recommendations

All of the interviewees provided helpful suggestions for the app design.
They all agreed that ensuring the accessibility features on the iPhone is
the most fundamental issue. All of them recommended that knowledge
and information could be fully provided in the app design. In this vein,
the detailed description, as well as the audio description for the destination,
are vital. For example, one completely blind person complained: “When I
travelled to the suburbs, my friend only told me there is a forest, waterfall, and
river in front of me. I want more detail about it.” This was remarked by
another interviewee:

When I travel to historical sites, I want to know more information
about them. I would search for the places I would travel to on the internet
in advance, but I cannot associate the information with the site.

They also suggested that travelling apps provide various
recommendations that users can follow. There is another interesting point

that when asking participants for suggestions about the app design, all of
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them would emphasise some key points, such as the detailed description
needed while they are travelling. However, because the questions focus on
design enhancement, interviewees were able only to provide some
suggestions based on the existing applications they had tried. Also, the
teatures of the existing applications were limited. Therefore, the users did
not know what the application could be in the future, and they did not
tully articulate the exact need. The emotional and psychological needs,
which seem to be intangible elements, were hard to present. Therefore,
the in-depth interviews about their past travel experience were useful,

which can be added to the app design recommendation.

4.3.2 App Design

The sub-themes in App design are:

* ‘app advantages’

* ‘1Phone’s functions’

* ‘limitation in apps’

 ‘limitations in games’

 ‘difficulty of use’

All interviewees emphasised that mobile apps assist them in
different ways. Navigation and object recognition are the two main app
categories that most interviewees mentioned they could gain benefits from
in the existing applications. For the navigation function, they use Google
Map a lot. When they go out, they also need to take transportation.
Therefore, they need to use a bus app to gather information. With the bus
and navigation app, they can go out more easily compared to before. For

example, the KMB app, a bus information app, allows people with visual
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impairments go obtain bus information about when the bus will arrive in
the station and also tell the users what the next station is, or how long it
will be before they need to get off. When they travel, they prefer to use
Uber or DiDi apps, an efficient mobility service, which can describe where
they are and the driver can pick them up easily and drive them to their
destination quickly. Another category is object recognition. Some of the
interviewees mentioned they live alone, which holds various challenges.
Therefore, object recognition apps help them a lot. They used an app
called Scan and Translate to scan the text on paper, and the app will read
the information aloud. They used an app called 7up Tap See, which utilises
camera of the phone to recognise the colour, and objects around them.
When they try to put on clothes, these kinds of apps help them to
recognise colour and match styles. What makes the 7ap Tup See stand out
is that this app does not need users to take a photo, but only recognition
by scanning the object. Although the recognition accuracy of these apps is
not 100 percent accurate, the interviewees maintained that the object
recognition helped them considerably, and they were positive about this
technology. They had also mentioned that they also used apps such as
WhatsApp, WeChat, and Facebook, which sighted people also use for social
purposes. These apps have relatively satisfactory accessibility. Moreover,
they ‘read’ news through the VoiceOver function in the apps such as HK01
and Mingpao.

The interviewees complimented how the accessibility features in
iPhone help the group of visually impaired users to enhance their lives a
lot. The accessibility preferences can be found in (Settings > General >
Accessibility) on the iPhone. As aforementioned, the ‘VoiceOver

function integrated into the iPhone can turn all the text into speech to
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enable people with visual impairments to know what is happening on their
iPhone. To support different types of vision challenges, such as colour
blindness, the iOS system also allows users to invert colours, to reduce
white points, to enable greyscale, or to choose from different colour filters.
IOS has a built-in screen magnifier called Zoom that allows users to view
the magnified area in an independent window while allowing the other
part of the screen to remain at its original size. The interviewees were eager
to show how the accessibility works on an iPhone. They can show
different features to me by using the short cuts they set on the iPhone
earlier quickly, as well as turn off and on the accessibility mode such as the
VoiceOver function immediately. Users can significantly benefit from
powerful accessibility features. However, enabling all the accessibility
teatures, especially the VoiceOver function, would lead to much more
power consumption. Therefore, there is another thoughtful design in the
iPhone that allows users to turn on the ‘Curtain’ function that saves power
by darkening the screen while retaining functionality. Apple has notably
outstanding accessibility in the iPhone. However, the interviewees
emphasised that all the accessibility features only fully work when
developers ensure that the coding meets the requirements enabling the
app to avail itself of all the accessibility features. During the investigation,
the interviewees complained about the ‘limitation in apps’, and ‘limitations
in games’ which will be presented in Section 4.5.

Thanks to mobile technology, people with visual impairments
benefit greatly from the existing apps. The existing apps can meet their
basic life requirements. However, the fact that the app can offer higher
needs, such as psychological needs related to emotions, should be

discussed. The accessibility features in iPhones are powerful and useful so
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that they should be fully used. In this way, when designers and developers
create an app for visually impaired users should always consider the
accessibility features in their minds and test the accessibility features of
visually impaired users as early as possible. It is vital to follow the

accessibility guidelines and regulations for app design.

4.4 Guidelines and Regulations for App Design

This section mainly describes the accessibility guidelines for designing and
developing mobile applications internationally and more specifically in
Hong Kong. Section 4.4.2 will provide specific examples as evidence to

support each principle in the guidelines.

4.4 1 International Guidelines

The World Wide Web Consortium (W3C), the leading global guidelines
organisation for the World Wide Web, was founded by Tim Berners-Lee
in the Massachusetts Institute of Technology (MIT) in 2014. Later, W3C
promulgated the Web Accessibility Initiative (WAI) to promote the
accessibility of the World Wide Web for people with disabilities in 1997.
One of the most substantial accessibility guidelines in the WALI is the
Content Accessibility Guidelines (WCAG), which covers a wide range of
web accessibility guidelines. Following these guidelines will make digital
content more accessible to a broader group of people with disabilities,
including accommodations for speech disabilities, limited movement,
deafness and hearing loss, blindness and low vision.

These guidelines demonstrate the accessibility of web content on

laptops, mobile device tablets, and desktops. WCAG 2.0, the latest
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version, was provided in 2008 and became the International Organisation
for Standardization (ISO) standard, ISO/IEC 40500:2012 in 2012.
According to my research area, I only focus on how WCAG 2.0 and
Other Web Accessibility Initiative (WAI) Guidelines are adopted in
mobile applications and focus on blindness and low vision. Therefore, this
section mainly concentrates on the guidelines, principles, and validated
criteria of WCAG 2.0, which are used for mobile web content, hybrid
apps, native apps, mobile web apps, and adopting web elements in apps
(2015) for people with visual impairments. “Perceivable”, “Operable”,
“Understandable”, and “Robust” are the four principles in WCAG 2.0.
The following principles about mobile devices were selected from WCAG
2.0.

4.4.1.1 Principle 1: Perceivable

® Small screen size
One of the most typical traits of mobile devices is their small screen
size. The small size of the screen limits the content that users can check
at a time, particularly when people with low vision use the magnification
function on mobile phones.
® Zoom/Magnification
A range of ways enables users to adjust information size on mobile
devices with small screens. At the platform level, these techniques are
available as accessibility functions to help visually impaired users. At the
browser level, these techniques are usually available to serve a large number

of users.

160



® Contrast
Compared to desktop devices, mobile devices are often used on
various occasions, which include outdoors, where there is direct sunlight
or other strong lighting sources which make it more challenging to read
the screen. Therefore, people with low vision should access information

with high contrast on mobile phones.

4.4.1.2 Principle 2: Operable

® Keyboard control for touchscreen devices
Although the majority of mobile devices have developed from built-
in physical keyboards into devices that display an on-screen keyboard,
keyboard accessibility is still as critical as ever, and mobile operating
systems should allow external physical keyboards to be accessed.
® Touch target size and spacing
Various interactive components can be displayed together on a
small screen because of the high definition of mobile phones. However,
the interactive components should be big enough and have enough space
from each other so that people can accurately select them by touching
them with their fingers.
® Touchscreen gestures
Lots of mobile phones are developed to be operated through
gestures on the touchscreen. The gestures could be simple, such as one tap
with one finger, or complex, including drawn shapes, multiple taps, and
multiple fingers.

® Providing device manipulation gestures
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Besides touchscreen gestures, some mobile devices enable
programmers with control options that are operated by physically
controlling the mobile phone such as tilting and shaking it. When device
manipulation gestures can allow designers to design creative user
interfaces, this might become a challenge for people who cannot hold a
mobile device. Many mobile operating systems offer workaround features
that enable the user to simulate tilts and shakes of the device from an
onscreen menu. That being so, even when device manipulation gestures
are offered, designers should still offer keyboard operable alternative or

touch control choices.

4.4.1.3 Principle 3: Understandable

® Changing screen orientation
Several mobile applications automatically adjust the screen to a
specific screen orientation (portrait or landscape) and assume that users
will respond by rotating their mobile devices. The user might give wrong
navigation instructions if a screen reader user who cannot see is unaware
of the shift of orientation. Therefore, app programmers should ensure the
application can be detected by assistive technology such as screen readers
when the mobile phones change in orientation.
® LEnsuring consistent layout
Components should be presented in a consistent layout when they
are repeated across multiple pages within one application.
® Placing essential page information before the page scroll
Many mobile devices with a small screen size limit the information

that can be shown without scrolling. Placing essential page elements
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without scrolling can help users with cognitive impairments and users with
low vision who have difficulty understanding information and processing
it. Positioning essential information without scrolling the page ensures
that those who utilise screen magnifiers can view the essential content
without having to scroll.
® Grouping operable elements that execute the same action
Different elements that execute the same action should be
positioned within the same actionable element. It helps users used
keyboard and screen readers to increase the redundant focus targets.
® Providing clear indication that elements are actionable
Elements that can be triggered should be obviously distinguishable
from non-actionable elements, such as content. The elements being
actionable is relevant for native mobile applications, and web that has
actionable elements such as links and buttons, should be provided with a
clear indication. The actionable elements should use more than one
distinguishing visual element. For visually impaired users, visual features
serve as actionable elements including colour, style, shape, placing,
traditional iconography, and a text label for action.
® Providing tutorials for custom device manipulation and
touchscreen gestures
For lots of users, custom gestures can be difficult to detect and
remember. Hence, instructions (such as tooltips, tutorials, and overlays)
should be offered to interpret what gestures can be adopted to manage a
given interface. From a practical perspective, the instructions should be
offered anytime whenever the user needs them. Moreover, the tutorials

should also be easily accessible and discoverable.
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4.4.1.4 Principle 4: Robust

® Setting the virtual keyboard to the type of data entry required
The standard keyboard can be customised in the device settings. In
addition, some mobile devices offer varied virtual keyboards depending on
the type of data entry. For example, different keyboards will be shown
automatically when users are typing information into that field. Setting
the type of keyboard assists in preventing errors and ensures that
information is correct.
® Providing easy methods for data entry
Users should input the information on mobile devices used different
approaches, for instance, the Bluetooth keyboard, speech, touch, and on-
screen keyboard. Text entry can be difficult and of low efficiency in
specific situations. Providing radio buttons, select menus, checkboxes or
by automatically entering known information (for example location and
date) enable one to decrease the number of text entries needed.
® Supporting the characteristic properties of the platform
iPhones offer different functions to assist people with disabilities to
access the content. The features include captions, larger fonts, and the
zoom function. Different devices and operating systems provide unique

functions and features.

4.4.2 Hong Kong

In 2018, the mobile phone penetration rate in Hong Kong reached 250%
with 18 million mobile wusers, according to the Office of the
Communications Authority in 2018. Mobile technologies have become

widespread, targeting all parts of the community, which includes people
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with disabilities. Mobile devices and the internet provide great
convenience to us. Indeed, an increasing number of people with
disabilities use mobile devices with touch screen nowadays. Mobile
applications and phones allow them to access the information and internet
anytime and anywhere more effectively. Nevertheless, the society may
have a wrong judgment that disabled users, notably visually impaired users,
do not have the capacity to utilise mobile devices. Numerous mobile
application programmers seldom consider the individual needs of those
with disability. To aid mobile application developers and designers gain a
tull understanding of the accessibility needs from the disability groups of
mobile applications, the Mobile Application Accessibility Handbook was
enacted by the Hong Kong Government in May 2018. The handbook
combined the feedback collected from the local disability groups and the
WCAG 2.0 promoted by the W3C together. This section presents the
typical mistakes that create barriers for people with visual impairments to
use mobile applications. While developing a mobile application,
developers could avoid such mistakes and implement proper coding
methods. Following the Mobile Application Accessibility Handbook, the
guidelines focus on the desires of people with visual impairments, which
were divided into three main categories, namely, perceivable, operable,
and understandable. In the following section, I will discuss the must-

considered aspects by providing screenshot exemplifications.

4.4.2 1 Perceivable

The elements of the interfaces should be presented to users in ways that

they can perceive.
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® Providing text alternatives for non-text elements

People with visual impairments manipulate mobile phones using
the text to voice function. Therefore, concise and meaningful text
alternatives must be offered for non-text components such as icons,
images, and buttons (except CAPTCHA and images designed for
decoration). For example, designers should consider how to communicate
the meaning of each button on a mobile application to visually impaired
users who are using screen readers. Text alternatives should be short and
no more than five words; therefore, they must have a concise and
meaningful text description to read by screen readers. The text description

allows users who cannot see know the visual information (see Figure 4.10).
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® Avoiding images of text
Designers should not use images to display textual information on
the application. The text on the image cannot be read by screen readers;
therefore, a text alternative should be offered for the picture (see Figure

4.11).
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Figure 4.11. Avoiding images of text

® Ensuring that every function correctly when used with screen
readers

Each navigation menu and button should work correctly when users

use screen readers. Developers should test all the pages on mobile

applications with screen readers to make sure the mobile application

functions properly (see Figure 4.12).
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Figure 4.12. Ensuring that everything functions correctly when used with

screen readers
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® Providing a resize function for font size and text

Some users still use cell phones with a small screen. Providing a
scalable font size in mobile applications not only helps people who use
small screen devices and elderly users but also facilitates disabled people
to use mobile applications. It is necessary to enable users to enlarge the
font size in their device. It should be possible for all text to be resized
without missing information by offering zoom support or text resizing.
Therefore, to be effective, with a text resize function enabled, people with
visual impairments do not need to adopt assistive technologies such as

screen magnifier but can view the information (see Figure 4.13).
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Figure 4.13. Prom'ding a resize function for font size and text

® Providing a meaningful content sequence
The layout of mobile applications should be designed in a logical
order when the content needs to be read in a certain order. In the following
figure, the headings and content will be read in the wrong order by a screen

reader because the interface has been designed in a certain way. The
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reading order for screen readers should be from left to right and top to

bottom if the screen page is correctly coded (see Figure 4.14).
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F igure 4.14. Pro‘viding a meaningful content sequence

Similarly, in the example below, the form has been designed so that
the sequence goes from the Last Name, to Enquiry Content, then
suddenly returns to First Name. With an appropriate logical sequence,
screen readers would read the form in a logical order so that the sequence
goes from the Last Name, to Enquiry Category, and finally to Enquiry
Content (see Figure 4.15).
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® Do not simply rely on sensory characteristics for instructions
Do not only rely on one size, form, visual location, or sound to offer
guides to the users. In the following instance, the next page button cannot
be understood for people with visual impairments. The proper way is also
to offer a text alternative to the button or label the button with clear

instructions in a position noticeable for people (see Figure 4.16).
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Figure 4.16. Do not solely rely on sensory characteristics for instructions
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® Avoiding solely relying on colours to convey information

Do not only rely on colours to show information. Indeed, not all
people can perceive colours in the same way (such as those who are colour
blind or people with visual impairments), and information which seems
evident to someone who might be omitted by another. In the following
instance, titles in red refer to required fields. Yet, people who are colour
blind or have visual impairments cannot detect the colour. By using an
asterisk (*) after each label, colour blind people can still identify the

mandatory fields (see Figure 4.17).
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Figure 4.17. Avoid solely relying on colours to convey information

® Provide sufficient colour contrast
In order to make the text easy to read, designers should select proper
background colours and text should have a contrast ratio of at least 4.5:1,
called AA standard. In the following instance, the background colour of
black and the heading text in purple colour has poor contrast, making the
text difficult to identify. The higher the contrast ratio adopted, the easier

the text can be read (see Figure 4.18).
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Figure 4.18. Provide sufficient colour contrast

® Providing alternative means for notification

receive more than one way of notification. The following instance merely
offers a “Ringtone” choice for the warning of new messages, so that people
with hearing impairments cannot perceive the notification. Both people
with hearing or visual impairments can receive the alert when the

application provides “Vibrate” and Ringtone choices for the alert of new

People with visual impairments and hearing impairments should

messages (see Figure 4.19).

172

o S P 1108 "o e B 1106 WO
u oo
User interface User imterface
ANRAnEe « Eaghan MATange - Englas
New Mestage Alert New Mestage Alert
Program nformation
Program information

Figure 4.19. Provide alternative means for notification



® Providing a description for pre-recorded videos

People with visual impairments cannot see the visual elements but
can only hear the audio when a video is playing in a mobile app. It should
offer an extra description that interprets the content in the video for this
group of people who cannot fully access all the content. From a higher-
level accessibility perspective, the audio description of the video should be
offered to interpret the scene changes, actors, actions, and the text on
screen that is critical but is not spoken out or described in the soundtrack.
The following example demonstrates a video to assist people with visual
impairments in learning the ideas in the video. People with visual
impairments can fully access the video information when the additional
description is available, which interprets what is happening in the video

(see Figure 4.20).
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Figure 4.20. Provide a description for pre-recorded videos

4.4.2.2 Operable

The components and navigation of the app user interface must be operable.

® LEnsuring navigation clearly and easily
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A mobile application with poor navigation leads to difficult use for
people with disabilities. An arrow button ( [%]) associated with an
appropriate text alternative enables the users to return to the previous page
easily. In the following example on the left, there are no navigation
buttons offered for users to return between the different pages. The back-

arrow button enables users to jump to the previous screen page easily (see

Figure 4.21).
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Fi igure 4.21. Ensuring clear and easy navigation

® Providing clear and simple headings
Providing a simple and clear heading and content in the app enables
people with visual impairments to understand easily. On the left hand of
the figure below (see Figure 4.22), the heading of the page is too long.
Designers should offer clear and simple headings due to the limitation of

screen size.
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Figure 4.22. Providing clear and simple headings

® Providing clear and informative links

Providing depictive link text to make sure each link can be

understood by the link text, or by the text alone and the context. In this

example below (see Figure 4.23), the link “More” is confusing and does

not demonstrate much meaning. As shown in the refined version below,

the link labels should be more self-explanatory and descriptive.
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Figure 4.23. Provide clear and simple headings
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® Providing focus visible
The focus should be moved into the “text field” when a text field is
selected. Users’ attention should be drawn to the vital elements and the
related input field. On the left side of the figure, the users cannot
determine which field should be focused on. The figure on the right side
enables the focus to stand out. This allows people with visual impairments

or low vision to perceive where they are on an input page (see Figure 4.24).
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Figure 4.24. Provide focus visible

® Providing means to close popovers
All popovers should be turned oft by buttons, which should work
with the screen reader. On the left side of the figure, the users cannot close
the popover. Designers should offer a close button for closing the popover

as presented on the right of the figure (see Figure 4.25).
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Figure 4.25. Providing means to close popovers

® Minimise user input
The elements, for instance, default values for the text input fields,
pickers, election lists, and other controls should be used to minimise user
input and avoid unnecessary input mistakes. Autodisplay of proper
information for selection could assist user input by saving time. On the
left side search form below, the users must input all fields. It is better to
employ the selection list in the search form to avoid much typing, as seen

on the right-hand side of the form (see Figure 4.26).
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F igure 4.26. Minimise user input
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® Making all clickable items large enough to be tapped
All clickable buttons and links should be big enough to be clicked
by people with mobility issues. To offer an effective experience, the size
of clickable items must be at least as big as the default icon size of the
phone. Big-sized buttons enable the users to access the information on the

mobile app efficiently (Figure 4.27).

No SIM = 1106 WO - Mo SiM T 1108 WO
Web/Mobile App Accessibility [~ L
What is Web/Mobille App Accessibiiey 1+ ) What is Web/Mobille App Accesalbiliey + )

ok stom, e

Figure 4.27. Minimise user input

4.4.2.3 Understandable

All the information and the operation of the app user interface should be
understandable.
® Providing a consistent and simple user interface structure
On the left side of the figure, an inconsistent layout on different
pages would cause confusion. After rectification, consistent screen

interface design assists the user experience (see Figure 4.28).
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Fi igure 4.28. Provide a consistent and simple user interface structure

® Providing error identification

A hint that indicates where and what has been done wrong should

be offered, when users make a mistake. In the example below, a reminder

of an error has been given, but without a particular error hint offered.

Users know exactly what is wrong when the specific error hint is provided

(see Figure 4.29).

179



Mo S T 1105 00N - No M @ 1108

L .
n Web/Mobile App Accessibility

n Web/Mobile App Accessibility

Name Narre
the 158 Tew »r
e 2121000 Tel 21250
tma Nt L e P (o [ra SRRV @A Coav
Eagury Category Swcoem Croera Engury Cotegory Seccmyy Criterae

{oqury Cortarnt Enguiry Contare

As Tevi Bniee 4B e

As Ted R 0 e

F igure 4.29. Providing a consistent and simple user inte7face structure

® Providing input assistance for user input
All input items, such as text fields, tabs, labels, and buttons, should
provide a clear instruction or label so that screen readers can identify them.
There is no input implication on the date format in the left example below.
Users can understand the mobile application element and what should be

input by offering input instructions or hint to the field (see Figure 4.30).
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Figure 4.30. Provide a consistent and simple user interface structure
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The handbook also provides a checklist for accessibility checking
(Appendix 6). I will follow the checklist and conduct the accessibility test

by enabling the screen reader function - VoiceOver in iPhone.

4.5 Lessons Learned from Previous App Design

The lessons learned from previous app design are two-fold. The first is the
proper design from which I can learn; the other is the poor design I should
prevent. Indeed, most of the apps with terrible reviews did not follow the
guidelines from WCAG2.0 or the Hong Kong government guidelines.
The best choice is using the checklist for accessibility checking. Several
apps are full of small fonts in the interface which can be applied in bigger

size and bold, such as app OverThere (see Figure 4.31).

s
Segra around M

over THERE

Figure 4.31. OverThere app screenshot

Some interviewees also complained about the accessibility function
not being fully accessible in some apps due to the fact that some buttons
or texts did not have a detailed description of them. Those buttons will be

read very clearly in this app, the problem of having a button will be much
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clearer, and there will be a lot of repeated actions. The app should be
divided into subtitles and sub-buttons, so that the users can choose from
a clear hierarchy.

Even if all buttons were given descriptions, and there are too many
buttons on one page, it will also make it hard for people with visual
impairments to handle it. This is because they have to go through all the
buttons from the left top to right bottom to find the one they need.

Interviewee: “No, it is all the title buttons you can read. It does not
necessarily jump directly to the title, but there is a problem that you cannot read.”

Researcher: “But if, for example, there are 50 buttons here, and you have
to go to the 20th, how do you skip?”

Interviewee: “There is no skipping. Only the computer has a skip
Sfunction. The problem is something I do not want to read, and that you cannot
skip. This is also meaningless.”

For the feature enhancement of the current navigation app, one
interviewee said that he seldom used navigation apps, and the reason was
that it could only tell him the general direction. For example, the app told
him the place he wanted to go is in his 2 o’clock position. However, he
was still inside the building. The app should detect where he is, and the
things that are around him. What he suggests is that when the users exit
a building the app should be able to provide reference points, like outside
the building there is a billboard in my 11 o’clock position. As the user goes
towards the billboard, the app should start to tell me the next reference
point. It is important to be more specific. Otherwise, the user needs to ask
the people around him, so there was no point to use the app.

Interviewees also complained that some apps were useful at the

beginning but were not updated to solve technical issues and add more
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contents. Therefore continued app enhancement for people with visual

impairments is very important too.

4.6 Summary

Besides adopting the inductive method, the analysis was also followed by
a deductive, top-down approach. The findings in this section match most
of Reiss’ 16 basic human desires (see Figure 4.32) such as: contact,
curiosity, independence, social honour, power, idealism, eating,
acceptance tranquillity, and saving the physical exercise. Whether we are
sighted or have visual impairments, the desire for a quality travel
experience is much the same. These motivations could assist me in
designing a better-gamified application. Moreover, people with visual
impairments need sighted peers to accompany them to travel who can
describe the surroundings to them. However, people with visual
impairments have to accept the information passively. They want to
obtain and control the information themselves. The idea is to meet the
self-determination theory (Deci & Ryan, 2000), which they determine the
following three factors as intrinsic motivators: autonomy, competence,

and relatedness.
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Motive name Motive Animal behavioe Imrinsic fecling
Power Desire 10 infloence (including leadersdip:  Domsinast animal eats more food  Efficacy
refated 10 mastery)
Curiosity Desire for knowledge Animal learns 10 find food more  Wonder
efficiently and leams to avoid
peey
Independence  Desire 1o be automomous Motivates animal 1o leave nest, Freedom
searching for food over larger
area
Satas Desire for social standing (incloding Attention in nest leads 10 better Self-importance
desire for attention) feedings
Social contact  Desire for peer companiceship (desire to  Safety in numbers for animals in ~ Fun
play) wikd
Veageance Desire 10 get even (incloding desire 10 Animal fights when threatened Vindicatioa
compete, 1o win)
Honor Desire 10 obey a traditional moral code Animal runs back %o herd when Loyalty
stared at by peey
Idealism Desire 10 imgrove soclety (including Unclear: Do animals show true Coempassion
altruism, justice) altruism?
Physical Desire 10 exercise muscles Strong animals cat more and are  Vitalicy
cxervise less vulnerable 10 prey
Romasce Desire for sex (including couning) Reproduction essential for Lust
species survival
Family Desire 10 raise own childeen Progection of yousg faciliates Lave
sarvival
Ornder Desire 10 organize (including desire for Cleanliness rituals promose Stability
ritual) health
Eazing Desire 10 eat Nutrition essential for survival Sc:ﬁon (avoidance
bunger)
Acceplance Desire for approval Unclear: animal self concept? Self-confidence
Pranguility Desire 10 avold anxiety, fear Anlenal runs away from danger Safe, relaxed
Saving Desire 10 collect, value of frugality Animal hoards food and other Ownership
raterials
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CHAPTER 5: DESIGN VERIFICATION

This chapter introduces the detailed procedure of the app design
development in this study. The first section covers the user journey maps
design. Section 5.2 includes the feature design of the app, including the
participating design and user interface design. A detailed discussion of the
app user testing is presented in Seczion 5.3. The next section demonstrates
the findings of the app user testing. The last section concludes this app

design study.

5.1 User Journey Maps

In order to build empathy internally to help understand people with visual
impairments, I mapped out the entire travel process of such people and
identified the touchpoints where users interact within each phase as well
as users’ actions, thoughts, feelings and pain points based on the data
generated from the interviews. Alignment diagrams of user journey maps
differ in structure. A chronological structure was adopted, which is the
most common scheme that divides the travel experience into five phases
of research and planning, booking, transportation, visiting and post-travel.
Also, I used curves which are very suitable for describing the emotional

state of the users in each situation (see Figure 5.1).
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Figure 5.1. User journey map of people with visual impairments when they

travel
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The experience map helps researchers to identify problems and
opportunities for re-design while concentrating on particular touchpoints
which enables the experience to be broken down into different steps for
further development (Stickdorn et al., 2011). From the experience map
above, we can quickly identify areas such as the experience of the entire

travel process for improvements to be made.

5.2 Participatory Design

According to the data generated from the preliminary research, we
attempted to propose the features in the travel app for visually impaired
users. To better design the app, we conducted an in-depth interview and
design workshop with three visually impaired people in the Hong Kong
Blind Union in December 2017. These three visually impaired people all
work as workers at the Hong Kong Blind Union with high education.
After fully understanding their other senses, visually impaired
people can experience the sights, aromas, tactility, sounds, and ambience
provided by destination regions. In app design, consideration of senses
should be applied. Juul (2003) maintains that emotional attachment plays
an important role between the player and the game itself. McGonigal
(2011) urges that the vital traits of gaming are rules, goals, and feedback
systems. Smartphones are widespread; therefore, gaming experiences
become much more mobile. In particular, Geographical Positioning
System (GPS) location-based supported mobile games, for example,
Shadow Cities and Geocaching, offer players a more real and thrilling
experience (Benford, 2012). Location-based mobile games enable players

to gravitate from virtual worlds to a mixed world environment (Hinske et
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al., 2007; Gentes et al., 2010). Jacob (2011) surveyed the movement and
the physical location of the players as being crucial in location-based
mobile games. Mobile game application is expanding to become more
context-oriented which relates players to physical locations and
encourages users to complete local tasks, and to interact with and compete
against other players (Klopfer & Squire, 2008). A cell phone’s location-
aware function enables users to check-in at locations, find other users
nearby, and receive information related to particular sites (de Souza e Silva,
2013). Socialisation is becoming more and more critical for mobile players.
Pertinently, Yovcheva et al. (2014) advocate that tourists need information
distinct from other players. However, Fernandes et al. (2013) contend that
tourists usually are unfamiliar with the location and have limited time
while travelling. Hence, tasks need to be less challenging and less
ambiguous when designing games. A sketch of the user journey flow was
created as follows after discussions with the participants (see Figure 5.2).
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Figure 5.2.  User journey flow of the app
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5.3 User Interface

To apply gamification, I first list the elements extracted from game design,
and then these elements should be integrated into my specific design.
Nevertheless, the argument is that gamification researchers do not have
agreement about what these elements are, and most researchers take the
position that these elements cannot even be named.

The initial working title for the mobile application is “Gamified
Travelling”. It is an audio-based application that utilises GPS on the user’s
phone to allow greater independence when travelling. This app uses audio
prompts to identify places as people pass by. Also, with the ability to tag
route details and find nearby friends, the experience resembles having a
local friend to guide you (see Figure 5.3). The interface design adopted a
software called Sketch (Appendix 7).
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Figure 5.3. Early app interfaces
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Section 5.4.1 Phase One of the App Testing shows in detail the early
testing phase. Such as; The contrast of the app, the feature enhancements,
the accessibility, and the VoiceOver. The final mature app interfaces were
created after testing the previous versions (30 in total). The final working
title for the mobile application is ‘Lively Travelling’, as the app will be
available in Hong Kong, and ‘Lively’ can be read in Cantonese as ‘} [,
which is famous for the meaning of live and ‘on the spot’ in Hong Kong.
The name represents the traits of this app, which emphasises the travel
experience specifically. The final version of the app interfaces are as

tollows (see Figure 5.4).

Figure 5.4. Final app interfaces
Regarding the category of people with visual impairments, only a
small percentage of them are totally blind. Those who still can see to a
certain degree still want to use their eyes to see the interface in the app.
Blue was selected as the main colour in this app because it stands out. For
those people who still can see the app interfaces to a limited extent, the
accessibility of contrast colour and simulating different colour blindness

should also be considered carefully in this app. The interface design still
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adopted the software Sketch (Appendix 8). By using the Sketch plugin
called Stark, all the visual of images and text meet the international
standard, i.e. the contrast ratio of at least 4.5:1 (AA level). Almost all the
images and texts even met the highest level, AAA on the international
standard that has a contrast ratio that should be kept above 7:1. This test
ensured that the app provides great contrast, readability, and legibility.

To encourage travel, the app recommends noteworthy tourist
attractions, sights, restaurants, bars, hotels and shops in the specific area.
When users pass by a new spot within an attraction, this app will
automatically play audio to describe what to see as well as stories, tips and
advice from different senses.

After clicking the check button for a spot, users can receive a reward.
The reward can be a part of a song or points for a coupon. In order to get
the whole song or a coupon, the user should try to visit and check all the
spots this app suggests in this area. Visually impaired people’s other senses
are often more sensitive, and they have subtle feelings when they get to
know the world. To take advantage of this, visually impaired people can
also leave a message before they leave such as a hint, or their feelings, or
their experiences for other visually impaired people. The message can be
liked by other app users with the top ten most-liked messages showing on
the leaderboard of the app. Each attraction, for example the Hong Kong
Polytechnic University, will have its own leaderboard, so users can discover
the best experiences with helpful and meaningful tips from their peers
whom they can trust. With a growing community, users can create
detailed databases of localised information. The information grows with
the community, creating a completely crowd-sourced travel map of the

world.
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In the long term, this app can be used for many attractions in Hong
Kong. We piloted it in the Hong Kong Polytechnic University as an
attraction to check how the app works with visually impaired people. We
picked five essential spots for the visually impaired users: the entrance to
the university, Pao Yue-Kong Library, campus grassland near the lawn
café, Shaw Amenities Building, and Jockey Club Innovation Tower. This
app can be considered as a mobile-based, location-aware collection game
app.

This app can turn travel into an emotion-laden and commemorative
experience. Building on the data generated from the preliminary research,
the features were proposed in the travel app for visually impaired people.
It includes the following features:

1. Users can choose from two experiences (see Figure 5.5):

a. exploration version - they will receive several missions including
finding local people for a photo sharing opportunity; or finding the
hidden voices through a narrative; and discovering hidden virtual
objects through a vibration pathway. Narrative, challenge,
tellowship, discovery and submission in LeBlanc’s 8 Kinds of Fun
(2004). Social call to action builds on “surprise” and “unexpected
delight” from the social engagement loop (Zichermann &
Cunningham, 2011).

b. chill version - the app will suggest the places to visit for meditation
or relaxation. The feature provides “easy fun” from four kinds of fun

concept (Lazzaro, 2004).
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Figure 5.5. Two mode options

2. The app recommends nearby tourist attractions, sights, restaurants,
and shops. This feature utilises a checklist and goal-setting to
encourage users to visit new locations (see Figure 5.6). According to
the participants, users with visual impairment are typically keen to visit
new locations but lack the incentive and knowledge of what is available.
This feature involves ‘missions’ from motivations for gamification
design (Zichermann & Cunningham, 2011), and goals and strategy
from hard fun in four kinds of fun concept (Lazzaro, 2004).
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Figure 5.6. A goal-setting checklist

3. The app plays audio clips automatically to describe the stories and

advice from different senses when users pass by a new spot within an

attraction (see Figure 5.7). The feature draws on creating a sense of

achievement from arriving at attractions (‘unlocking’ them) and

triggering curiosity by feeding new knowledge without user prompting

(Zichermann & Cunningham, 2011) as well as improvement of

knowledge and competence from accomplishments (Seligman, 2011).

The feature encourages the exploration of the space at the destination

(‘easy fun’ in Lazzaro, 2004).

194



" - -

€] L L EES

DOO®G

[em | My | ®w | m |

Figure 5.7. Automatic audio description
4. After visiting a spot, users can receive a reward automatically. The
reward can be a part of a song or points for a coupon. In order to
receive the whole song or a coupon, the user should try to visit and
check all the spots that the app suggests in the area (see Figure 5.8).
Collecting, surprise, gifting, reward system, and external coupons
build on ideas presented by Zichermann and Cunningham (2011), and
Lazzaro (2004), while the positive emotions of joy and gratitude are

the related positive emotions (Seligman, 2011).
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Figure 5.8. Reward system
Users can leave a message before they leave, such as a hint (for example,
a tip or a secret message), or their feelings, or their experiences for
other visually impaired people. The message can be liked by other app
users, with the top ten most-liked messages shown on the leaderboard
of the app. Users can discover the best experiences with helpful and
meaningful tips from their peers whom they can trust in each
attraction. Users can also post questions that everyone can answer (see
Figure 5.9). Sharing, leaderboard, gaining status, fame, getting
attention, competition, and “a social call” to action refer to
recommendations made by Zichermann and Cunningham (2011),
while Lazarro’s (2004) ideas on communication and social aspects of

tun serve to establish the basis of positive emotions.
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Figure 5.9. Message leaderboard
6. With a growing community, users can contribute towards detailed
databases of localised information. The information grows with the
community, creating an utterly crowd-sourced tourism map of the
world. Increasing content, community, co-creativity, status in the
community, collaboration, and feeling of “growing” are primarily

inspired by Zichermann and Cunningham (2011).

5.4 App User Testing

As aforementioned, the app design process is in an iteration design way, a
technique involving repeated cycles of design, development, evaluation,

and analysis. The iterative development will be presented in this section.

197



In order to evaluate the app as early as possible, I conducted app user
testing from a low-fidelity to high-fidelity prototype starting from 2017.
Since the app should be embedded in the iPhone accessibility function, I
did not know whether the app would work or not until I developed it. The
challenge for the app user testing was I would have to test if the app would
tully work with the VoiceOver function, the key and only accessibility
function for people with visual impairment to use iPhone. However, the
VoiceOver function entails a fully developed app with back-end
programming. There are three types of iOS development, namely, Native,
Hybrid, and Web. Native mobile app is designed to be “native” to one
platform. The native system can be advantageous as it tends to optimise
the user experience. As it was developed specifically for the platform, it is
more intuitive and faster to operate. Hybrid mobile apps can be installed
on any device just like native apps, but they only run through a web
browser. All hybrid apps are developed through the HTMLS
programming language. Technically, hybrid apps are websites set into a
native app to look and function just like them. Though hybrid apps are
not as fast or reliable as native apps, they have a higher capacity for
streamlining the development process. It is ideal for apps that primarily
deliver content. Web apps are written by the most popular programming
languages, but they cannot be sold in the Apple store. After consulting
with the iOS developer (see Figure 5.10), with the purpose to evaluate the
app as early as possible, the hybrid development was selected to develop

the app for phase one of app testing (Appendix 9).
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Figure 5.10. The three app development methods written by the computer
science expert on the whiteboard

The app development was conducted with Native app development
in the second phase of app testing (Appendix 10). First, the future goal
for app development is to upload it to the Apple store. Therefore, it is
pointless to develop a web app since Apple will reject this development
method. Second, it is much easier and cheaper to find the back-end
developer who is an expert in HTML 5 to develop the app then skilled in
the Native development in Hong Kong. Third, hybrid development is
much faster and easier to develop, and most of the codes can also be used
in the later Native app development.

As the researcher and designer, I outsourced application
development to external programmers. Regarding the first phase of the
app testing, the hybrid app development, I worked with a senior student
from Computer Science in the school. As such, it was much more
convenient to meet him for further discussion, which means solving errors

would be straightforward. The hybrid app was written by Corona, an iOS
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application library that allows being built for the iOS Platform. The core
of Cordova-based applications is those written in Web technologies:
HTML, CSS and JavaScript. Regarding the second phase of the app
testing, the Native app development, I worked with an experienced 1OS
developer, who entered the project with his extensive skills, background,
and coding methods. I prepared the Product Requirement Document
(PRD), including the flowchart and sitemap of the app for the developer
(Appendix 12). The native development was written by Swift, a relatively
modern programming language designed by Apple.

In this section, I will discuss two main rounds of app user testing
based on high-fidelity applications. The first user testing was conducted
with nine people with visual impairments and focuses on the errors and
feature enhancements from March to August 2018, while the second-
round user testing was conducted with 30 people with visual impairments
that focused on the errors and user feedback in the gamification features

in travelling setting in April 2019. All of them were familiar with the use
of iPhone and VoiceOver.

5.4.1 Phase One of App Testing

The first user testing was conducted with nine people with visual
impairments from April to August in 2018. Five out of the nine were
totally blind, two had only light perception, and two were partially sighted.
Before the test, I wrote down my assumptions and thoughts about the app
test result. Firstly, I assumed that users over 45 years old would not be very
interested in gaming features. Secondly, I was not sure that providing

missions to them, such as the checkpoints and receiving a reward would
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entice and trigger the users. Thirdly, unlike sighted people, they cannot
see visual elements, so they might not think “gamification” really assisted
them in enhancing their experience. Fourthly, the gamification techniques
for sighted people were validated by some frameworks, but it was not clear
that the gamification techniques would also work for people with visual
impairments effectively. Fifthly, it was not clear how people with visual
impairments would feel about using the app, emotionally. Lastly, they
might not be eager to pay for the app. Additionally, there are other issues
related to the future business model.

Before the app testing, a visually impaired person, Ming, was
invited to come to the Hong Kong Polytechnic University to take part in
the pilot test, which helped to test the accessibility of this app. One vital
thing he pointed out was, that the designer and developer missed was the
registration process. When users tried to enter their information,
especially when they needed to enter their email information, the
keyboard should be adjusted based on the information that needs to be
input. As presented in the following Figure 5.11, the left side of the
screenshot was using the basic keyboard. However, the screen on the right
side asked them to enter their email, to input it immediately; the keyboard
should adjust into with “@” automatically. This is an example of how small

interface changes significantly improve the usability of the app.
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Figure 5.11. Keyboard adjustment screenshots

I went through the five locations on campus, and I found that the
GPS around the library is quite weak since there are too many buildings
accessing the GPS signal. It is a common problem for the weak internet
connection outdoors in Hong Kong due to the high-rise buildings. After
soliciting suggestions from an expert in Computer Science and discussing
with the developer, we added three trigger points near the library and

adjusted the trigger range from 30 to 40 metres (see Figure 5.12).

Figure 5.12. The note on adjusting the trigger
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From March to August 2018, I invited ten participants to test the
app at the Hong Kong Polytechnic University, which was the most
accessible place to test this app (see Figure 5.13).

Figure 5.13. Phase one app testing

During the testing phase of the application, the participants were
asked to use the app walking around campus for half an hour. A 40-minute
discussion on the user experience with the participants was conducted
afterwards. As mentioned in the previous chapter, the “T'hink Aloud” is a
research method in which participants say out loud any words that come
to mind as they complete a task. The task of this study was using the App
that I created. This is familiar with people that have visual impairments
because they have used and tested many Apps on their iPhones before. 1
did not teach them how to use the app since users could download and use
the app on their own. All participants can enunciate their inner speech
spontaneously, and they can always refer back the apps they have used
before. The “Think Aloud” protocol was carried out during the testing
phase to ask the participants to verbalise anything that they think, feel, do,

or look at while processing the interface and app exercise. I have
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conducted this protocol both as a participant and as a researcher before.
As a participant using the “Think Aloud” method, I found myself not
using this matter as much. This is because I am able to see and use my
sight to articulate what I feel and see instead of my speech. My other
participants who are sighted people also found this to be true when they
were testing the “T'hink Aloud” method. However, this method is a vital
tool for this research, especially because through my observations people
with visual impairments tend to be more conversational. This is because
they are constantly talking about their emotions and describing what and
how their feeling, touching, hearing and smelling compared to the sighted
community. In this vein, most of the app enhancements in the reports I
have written are based on the “Think Aloud” protocol. Also, the
researchers must conduct this method with an open mind during the
testing.
The following are the questions I asked the participants during the
40 minutes discussion on the user experience:
1. Have you been to the Hong Kong Polytechnic University before?
2. Are you satisfied with the usage of this app?
3. The following are the five main features in this app:
Can you share your user experience with these five features?
* the must-visit locations recommendation
* automatic check-in
* voice description about the site introduction
* personal log on/record about surroundings when using the
app
* opportunity to gain rewards or music

4. Which function are you most satisfied with — and why?
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Do you have any suggestions about what other feature(s) can be
added to this app in order to enhance your travel experience?
Can you tell me what is the difference between this app and the
travel apps you have used before (for example, the process/your
feeling/anything sensory-related)?

Did you encounter any inconvenience when you used this app?
If so, do you have any suggestions that could improve this app?
After trying this gamified travel app, would you recommend

this app to other visually impaired people?

All of the participants were satisfied with the accessibility of this

app, and they all agreed that it is an app that is easily manageable by people

with visual impairments. The following are the suggestions about how this

app could be enhanced:

1.

3.

Add vibration or sound to indicate that their recording is to
begin or finish.

Add an “important amenities recommendation” regarding
where users can find the restroom or water dispenser.

Add audio guidance to the braille information board in the app.

Regarding the description at each spot, one participant suggested

that in addition, numbers could be used in the description such as “How

many people can be seated?”, “How many books can be accommodated or

those can be less?” A participant also commented that it would be very

useful to add more interesting information. She went on to state:

The app can introduce a certain kind of souvenirs we may purc/.;ase

here, or talk about the interesting stories or ghost stories and so on.

Ghost stories are just an example, but they can be scary, and the app

can tell some interesting stories on each spot. As the attraction in
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your app is the university, you can search “the five must to do things in
the university” on google. The app could try to describe more
interesting and different kinds of stories. Of course, wvarious
attractions have different stories and culture. If you could fully
understand each attraction, you will be able to offer the information
and stories of that attraction.

Based on the advice from participants, I then added some
interesting stories in the audio description for each spot. Additionally, the
results show that the description in the destination can be enhanced by
adding more description from different senses’ perspective and more audio
description to describe the visual elements. Especially for those who have
been blind from birth, as they have been taught what different objects look
like. Therefore, the audio description should use objects they are familiar
with to describe the visual elements. If so, they can easily “visualise” these
in their mind. After this, besides reading the literature reviews about audio
description for people with visual impairments, I also held an expert
interview with Dr Dawning Leung, the founder and CEO in the Hong
Kong Audio Description Association in January 2019. Dr Leung just
finished her PhD about audio description in the UK. She provided several
essential techniques and helped me to revise the guidelines based on the
outdoor activity context and in a Cantonese context. I found her to be an
invaluable source that I would not have been able to find elsewhere. Also,
little research has been published providing frameworks or guidelines
about audio descriptions for outdoor travel. The following Audio
Description Guidelines were written by Dr Leung for “Audio Description

Training Course (Outdoor Activities)” (not published, internal data).
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*  From General to specific: describe the overview first and then
go into details

* Describe colours: Be specific! Use more words to describe a
colour, e.g. do not say “red” 4[t%, but say “wine-red” &L {1,
“blood-red” MMLAT & or “brick-red” THAL

*  Use similes: e.g. Do not say “tall”, but say “it is as tall as a door”
or you can describe an object from the audience’s perspective:
e.g. “Look up and you'll find...”

* Describe materials: materials and texture should be included in

the AD

* Use sound, touch and smell: an audio-described tour should be

multi-sensory. Use touch and smell as a complement.

After the interview, to better understand how to describe outdoor
objects in a true context, I also participated in the Audio Description
Services for Outdoor Activities, that Leung designed and executed on 9th
March 2019. This activity was funded by the SIE, a catalyst for social
innovation funding in Hong Kong (see Figure 5.14).

Fi igure 5.14. Participation in the audio description services for outdoor
activities
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Following Dr Leung’s guidelines and recommendations, the
contents of the audio description were amended and incorporated into this
app. In response to the feedback of participants, I have acknowledged that
It can be more engaging to the visually impaired by having a real voice
versus using a robotic voice to describe the attractions. Therefore, a
professional speaker was asked to provide the voice-over for this project.

After the first user testing, I found that only a small percentage of
participants were totally blind. Those who still can see to a certain degree
still wanted to use their eyes to see the interface in the app. Therefore, I
revised the interface so that all the visuals of images and text meet the
international standard. The accessibility of contrasting colours and
simulating different colour blindness was also considered carefully in this
app testing. By using Stark, the Sketch plugin, all the visuals of images
and text have met the international standard, i.e. a contrast ratio of at least
4.5:1 (AA level). Almost all the images and text even met the level AAA
on the international standard that has a contrast ratio that should be kept
above 7:1. This test ensured that the app provides excellent contrast,
readability, and legibility (Appendix 12 & Appendix 13). Several
participants suggested that the app needed a return button on some pages
because they were used to finding the return button in the upper right of
the screen to return to other pages. According to their requirement, the
return button was added in the app interface (see Figure 5.15). This is
another example to show the importance of app testing. As a sighted user,
I am used to swiping from left to right to go back on the screen. However,
when the “VoiceOver” function was enabled, the “swipe from left to right”

feature was locked.
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Figure 5.15. Modified version of the interface

The “leave messages” function was added to every page, not just on
the overview page (see Figure 5.16). It is more convenient to leave a
message on the page related to each attraction, rather than just on a
separate page. As some participants mentioned “I can share my feelings

immediately in the same space after I listen to other messages.”
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Figure 5.16. Adding the ‘leave messages” button
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The final app interfaces were revised after testing the previous
versions. The final version of the app interfaces are as follows (see Figure

5.17).

Figure 5.17. Final app interfaces

5.4.2 Phase Two of App Testing

The participants for user testing were informed about (a) the goal
of the investigation, (b) the expected workload and time duration, (c) the
need to have at least a moderate level of knowledge of the iPhone, and (d)
the HKIDD100 supermarket coupon compensation for completing the user
testing. In March 2019, a message to recruit app testing participants was
posted to different WhatsApp groups, mainly consisting of people with
visual impairments (see Figure 5.18). The participants had to meet the
following criteria: 1) be an iPhone user, 2) be aged 18 to 55. It was also
required that the participants had the variety of different levels of visual

impairment.
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Figure 5.18. Phase two app testing

Before starting the second phase of app testing, I joined the iOS
Developer Program to ensure the availability of the fully functional app
for the end-users. The beta app was built and uploaded to the App Store
Connect, a set of online tools for managing apps sold on the App Store.
The second phase of app testing used the tool called TestFlight in the App
Store Connect platform. TestFlight facilitates inviting users for
installation and testing of iOS apps, which enables developers to collect
teedback before releasing the app on the App Store.

Before conducting the app user testing and further interviews, two
pilot interviews were conducted to develop further the skills of the
interviewer. The two pilot tests were able to test the user testing guide
including the interview questions and the procedure for the interview and
app user testing. Several key aspects were found from these two pilot tests:

1. The app testing required users to perform the test in the actual

location, that is, outdoors at the campus. As it is hot in Hong

Kong in April, I had to remember to prepare a bottle of water
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for the users after they finished the user testing and I invited
them to have the interview indoors.

2. I needed to check the weather before confirming the time of
user testing: it was the rainy season in Hong Kong, some people
with visual impairments need their guide dogs to accompany
them, and if it is raining, they might cancel the testing because
it is inconvenient for them to take the guide dog in the rain.

3. The pilot test allowed me to enhance the user testing guide and
interview guide better. The time was limited, so I should follow
the clear guide step by step to finish the test and interview on
time.

4. I needed to prepare a spare iPhone in case the phone of the
participants could not be used.

5. Before the user testing, I needed to affirm to the participants
that the user testing was only focused on the app per se, and not
on the ability of the user, and that they should feel free to offer
any feedback they believe may enhance the app.

6. Ineeded to send a message with detailed information to remind
my participants the day before the test.

On top of this, I sent a thank you note to them after the test to
inform them that they could text me to share any further thoughts. Also,
I might have some questions and should enable them to respond after the
test, which is efficient in helping to build a relationship with all the
participants. The participants had diverse ages, jobs, genders and eye
conditions. The age of participants ranged from 18 to 55 years old. Among
the 30 participants, 11 were female, and 19 were male. The participants

included 16 people with total blindness and 14 people with low vision
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(moderate and severe vision impairment). Of the totally blind people, 10
people were blind from birth, while the rest lost their vision afterwards. A

summary of the details of the participants is shown in Table 5.1.

Table 5.1. Background details of the participants

Participant | Age | Gender Vision Condition Education Job Annual Reverse | #hone Moedel
Tuter at Crossroad
1 n w Totaily bied fom birth Hgh Schook Foundeson #5000 Os
2 43 w Totally bénd from barth High School Ofcer S0000 x5
Socks Worker at MK
3 an F Saverody Sght ananment 1mouvmu Ebenezer School 15000 6s
Socal Worker at Hong
o Ll el e S T B :
s 44 ') Totaly bind at age of 24 High Scroof | Volurteer for Government 0 1]
Work at Running
L) 20 L Totaby bind at age of 10 High Schook Orpanzzaton 60000 XA
7 30 " Totaly bind at age of '6 Middie School No pb 0 x5
a 2 F Totally biec tom birth | Underraduate No job 0 XE
9 26 ¥ Totaby bind at age of § Hgh Schook Socal Worker 0000 5
Volurtosr & Hong Keng
10 55 F Modete vaual impasmert | High Schoot Biexs Socsty 0 fpbus
1 45 w Soverody Sght arpanment | Miadie School No b 0 L]
72 2 “ Sarverely ght amparment High School Work for tarmsly 0 L)
k) 4 ') Severely sight smparment Hgh Schook Sales at Apple Store 240000 R
Volurteer &t Hong Kang
14 k-] " Totally bind fsom Birth High Schook Bne Linion 400000 6s
Sockal Workar at MK
N ] M | Tehytmentem | S | - SoeerSdsr ot > |
16 25 “w Totally bind bom beth MHgh School Ao Decription Tutor 100000 Os
" 20 ¥ Totally bind bom birth Cobege Customer sarvice 200000 Se
| Socil Workes at HY,
18 20 LY Seversly sight impasment | Underpraduate Ebenezee Schoo! 150000 SE
19 26 F Moderate vaual irpanmatt | Underpraduate | Undergraduate Student 0 x
2 " F Severnly sight sroarment Colegn Undergraciuate Student 0 Tobhs
2 50 F Severely sight smparment High Scrool Housewile 0 os
2 40 F Saversly Sght imparment | Undergraduate Housewile 0 L)
o 8 “w Totally bieed from Burth Hgh Scroo Ofcer 120000 7
b 28 " Totally bind fom birth Hgh Scrool Massager 20000 SE
2 2| M Totay bind at age of t4 Colege Deurmemer 70000 7
% 43 “w Totaly bind at age of 12 High Scroof | Tutor at Sockal Erterprse 300000 H
o 53 F Sarverely Sight anparnent Hgh Scnool Housawtle 0 )
a 55 w Seversly sight smpasrment MHgh School Rotred 200000 7
2 27 w Severely sight impasment | Underpraduate | Work at Sockal Enferprise 120000 6
30 ¢ F Totally bing bom Birth Undergraduate Salos at Apple Store 230000 X5 MAX

During the recruitment process, 1 asked for their basic personal
information (gender, education, and detailed vision condition) due to the

fact that the participants were diverse. An interview has two formats:
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individual and focus group interview. I arranged the participants with
higher education degrees (including college, undergraduate) to attend an
individual interview, because they have critical thinking and can provide
intensive insights from their experience. At the same time, for those with
lower education, I tried to form two or three participants into one group
to encourage each other to share their thinking.

App user testing took around a half hour and further interviewing
took around one hour and was all conducted in Cantonese. After they
arrived in my office, I let them install the app and observed how they
explored the app for their first time. I let them talk (Think Aloud)
whenever they wanted to say anything; otherwise, they might forget some
problems with the app. Then we started to use the app on the campus. I
encouraged them to talk (Think Aloud) whenever they wanted to say
anything; otherwise, they might forget some problems with the app.

All app user testing and further in-depth interviews were both video
and audiotaped, and full transcriptions were created in Chinese. The
questions for the in-depth interview are presented in the Appendix 14.
Subsequently, the translation into English was produced by me. During
the app testing and interview sessions, I took notes to document the
participants’ reactions, including non-verbal communication and their
facial expressions comprising frowns and body language including
scratching their heads or tilting their heads. At the same time, I recruited
volunteers who were all master students from “HKE” group in WeChat in
Hong Kong. The volunteers not only helped me to pick up the
participants from the bus station or metro station but also took video to
record the entire user testing process, which enabled me to better focus on

observing my users’ behaviours. Following Creswell’s (2008) guideline, at
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the beginning of the user testing process, I clarified the goal of the research
and every one of the participants was requested to endorse an informed
consent form guaranteeing their anonymity and confidentiality.

Thanks to the Phase One app testing, as many as possible functions
and feature enhancements had already been added and built into the app.
The second app testing has two kinds of goals: error fixing and
gamification testing. The first is fixing all the errors to ensure future
problem-free availability on the Apple Store. Regarding the errors, several
issues were amended after the user testing.

The initial interface and setting did not allow the iPhone model
below iPhone 6 to use the confirm button when users tried to register for
the app (see Figure 5.19), as the confirm button was covered by the
keyboard. To solve this issue, I redesigned the interface to move the input

box higher on the page.

Figure 5.19. Keyboard covering the confirm button

Another important issue was the error of the “VoiceOver” function.

With enabling the “VoiceOver” function, when an item on the screen is
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selected, a black rectangle called the “VoiceOver Cursor” appears around
it. However, the cursor was shown when users had not selected anything
(see Figure 5.20). The error happens frequently when developing with the

“Voiceover” function. Therefore, the developer fixed the error quickly.

"N - -

F igure 5.20. System error with the “VoiceOver Cursor” on the interface

The same issue occurred with the “VoiceOver Cursor”. 1, as a
designer, with an aesthetic purpose, tried to align the cursor with the item
be selected. The left figure below is the current alignment, and the right
figure in red is the ideal alignment for the item (see Figure 5.21). However,
when I reported the design to the developer, the developer said there was
no way to change the alignment of the “VoiceOver Cursor” since it was

set by the iOS system.
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Figure 5.21. The “VoiceOver cursor” alignment on the screen

The other purpose was testing the gamified features to see the
difference between using this app and without it and receiving the
teedback from the users, which will be presented in the 5.5 App Testing
Findings section. The second phase of app testing used the iterative
development process that fixed the errors in each iteration. Regarding the
function and errors, several reports were created and sent to the developer.
The developer rapidly changed the code, re-built, and uploaded the app
to the App Store Connect (Appendix 15).

5.5 App Test Findings

This section mainly focuses on the gamified features and the difference in
the travelling experience between using this app and without it. Of the
participants, 28 of 30 had visited the Hong Kong Polytechnic University

before. Those two did not visit the campus, but they arrived at the
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entrance of the university. The reason they stopped at the entrance was
they were unsure whether the university could be accessed by the public.

I adopted a quantitative approach to examine the satisfaction with
the app by the participants first, and then I conducted a qualitative analysis
to understand their feedback better. The following questions were asked
in the interviews after the app testing, and were translated from Cantonese
as follows:

1. How did the app enhance your travel experience compared with when
you travelled without the app? (from -3 to 3, -3 means diminished
experience, 3 means greatly enhanced experience)

The mean value of their answers was 2.23, and standard deviation was
0.41.

2. How satisfied were you with this app’s ease of use when you started
using it? (from -3 to 3, -3 means not at all easy, 3 means extremely
easily)

The mean value of their answers was 2.67, and standard deviation was
0.5.

3. In terms of assisting you with accessibility, how satisfied are you with
this app? (from -3 to 3, -3 means not at all satisfied 3 means extremely
satisfied)

The mean value of their answers was 2.25, and standard deviation was
0.41.

4. Ifyou are of low vision, please rank the user interface design, colour,
readability, and contrast? (from -3 to 3, -3 means not at all satisfied 3
means extremely satisfied)

The mean value of their answers was 2.23, and standard deviation
was 0.42.
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5. Overall, how satisfactory was the app in meeting your travel
requirements? (from -3 to 3, -3 means not at all satisfied 3 means
extremely satisfied) The mean value of their answers is 2.43.

There are six basic unique features of this app, please grade (-3 to 3)
them based on your experience and emotions. See interview details in
Section 5.5. Their preferences were as follows:

* The most popular feature was the rewards. After visiting a spot, users
can receive a reward such as a clip of music and points automatically.
The mean value of their answers is 2.68, and standard deviation was
0.46.

*  Of equal popularity is the leaving message function. Users can leave a
message before they leave, such as a hint, or their feelings, or their
experiences for other visually impaired people.

The mean value of their answers is 2.68, and standard deviation was
0.46.

* The second popular feature was the recommendation. The app
recommends nearby tourist attractions, sights, restaurants, and shops.
The mean value of their answers is 2.67, and standard deviation was
0.59.

* The third popular feature was the audio clips introduction. The app
plays audio clips automatically to describe the stories and advice from
different senses when users pass by a new spot within an attraction.
The mean value of their answers is 2.61, and standard deviation was
0.47.

* The less popular function was the leaderboard. Users can like other

users’ audio comments and their comments are on the leaderboard.
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The mean value of their answers is 2.59, and standard deviation was
0.7.

* The least popular function was the two versions alternative. Users
can choose from two on-site experiences: Exploration version and
Chill version
The mean value of their answers is 2.52, and standard deviation was
0.62.

6. After trying this gamified travelling app, will you recommend this app
to other visually impaired people? (from -3 to 3, --3 is will not at all,
3 is extremely will)

The mean value of their answers is 2.6, and standard deviation was
0.48.

7. Will you use this app for your next travel? (from -3 to 3, --3 is will not
at all, 3 is extremely will)

The mean value of their answer is 2.8, , and standard deviation was
0.38.

All the above questions had an open-ended question for
respondents to offer more information. Overall, the results are extremely
positive. In order to understand their thoughts on the difference between
using this app and without it and the gamified features, in-depth
interviews were conducted after they graded each question. The app test
data analysis followed both an inductive approach (findings to theory) and
deductive approach (theory to findings) data analysis methods. I adopted
the deductive approach because there are some frameworks I could use to
validate the gamified experience; therefore, I combined the latest well-

known gamification validation frameworks, such as GAMEX (Eppmann,
Bekk, & Klein, 2018), the GAMEFULQUEST (Hoégberg, Hamari, &
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Waistlund, 2019), and the self-determination theory (Deci & Ryan, 2000).
The GAMEX (Eppmann et al., 2018, p. 104) has six elements:
“enjoyment, creative-thinking, absorption, activation, dominance, and
absence of negative affect.” The dimensions of the GAMEFULQUEST
(Hogberg et al., 2019) are enjoyment, playfulness, immersion, affect,
challenge, flow, competition, skill, sensory experience, presence, and social
experience. There is little research specific to people with visual
impairments, but I could utilise the inductive approach to seek the
patterns for them. The analysis resulted in nine themes, namely
uniqueness, playfulness, motivation, engagement, autonomy, competence,

relation, accessibility and future suggestions which are presented below.

5.5.1 Uniqueness

All participants corroborated that they had never experienced any apps
like this before. The concept of “Pokemon Go in a tourist app” attracted
them. One participant mentioned that I fee/ happy and excited when I use
this app because there is an app that can provide with such great function that
will introduce detailed information on different spots. Therefore, I hope this app
can be refined to be perfect in the future’. Another participant “Before I came
to join the app testing, I thought this was a navigation app. I realized that this
was an app to help us understand that place better. Even some people
accompanied me to travel, they might not know the information of each place. I
can communicate and share with my friends and family after I listen to the
information.” One participant who works at Apple maintained that the app
is not only unique, but it can also assist people with visual impairments. 7

promise you will succeed, and if not, I will call my company.”
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5.5.2 Playfulness

The second most popular theme was playfulness. In sum, the participants’
four most used adjectives were “interesting”, “enjoyable”, “exciting” and
“playful”, which also aligned with the researcher’s four most common
interpretations of their facial expressions. The participants verified that
there are numerous ways to learn about the destination, but playing game-
like applications and knowing about the destination is more fun.
Compared with other conventional ways of learning about a destination
(such as books, the internet, travel agents), playing a game related to a
destination is more playful. The playfulness component of exploratory
play was emphasised by the interviewees. Exploratory play consists of a
joyful component where users pursue amusement through the game; this
again supports the idea that gaming is a new way to offer a joyful
experience for tourists (Williams, 2006). Most of the participants
associated this app with Pokemon Go and City Hunt games. Those games
were popular but hard for them to play because those games are based on
visual clues. This app provides another opportunity for them to play
Pokemon Go and City Hunts which users were satisfied with. All
participants mentioned they would discover more information about the
sights and places of interest. Most of them used the word “exciting” to
convey their feeling when they first heard the description of each
attraction. “No app has ever done this before, and I am very excited about this
Jfunction.” When they arrived at the spot, they received a clip of music. This
music signified “congratulations” of people’s accomplishments. They also
loved the music, because the music is in a game-like upbeat style. Most of

the participants conveyed their feelings on the reward function that it is
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an interesting and special feature. One of the participants mentioned that
T am very excited to participate in the app testing, and I really expect the app

will be perfect in the future.”

5.5.3 Motivation

Participants were eager to check-in at all the spots, as recommended by
the app. Indeed, 28 out of 30 participants had visited the Hong Kong
Polytechnic University before. However, most of them did not know that
there was a lawn on the campus. The app with clear goals and the
rewarding system will motivate them to check-in at all the spots.
Participants mentioned they had a strong sense of purpose when they use
this app. “Before using this app, I came to PolyU with my friends and we
were just wandering. With this app, we can now at least follow the target
that the app provides to us.” To equip with this app, people with visual
impairment can learn much more details regarding the information of the
on-site attraction as people would scarcely inform them. This will enhance

their motivation to travel.

5.5.4 Engagement/Flow

Commenting on the engagement with this app, one of the interviewees
said:
With this app, you can know more details concerning the background,
history and building characteristics of the Hong Kong Polytechnic
Uniwversity. For example, 1 failed to learn that the bricks in the school
were red. No one told me specifically the design, but now I envisage that

the original bricks were shipped from the United Kingdom, and I do not
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know that they were so huge. The Innovation Tower is so large that it
can accommodate 1500 people to work and study simultaneously. I really
feel amazed and excited. My previous knowledge is that one building can
only accommodate around hundreds of people. As you know, Hong Kong
is small. In this connection, too many people cannot stay at the buildings
in Hong Kong at the same time. Right? Nevertheless, the Innovation

Tower building is spacious.

The participants mentioned that they fully engaged with the app,
the key features such as clear goals, immediate feedback and challenge and
skill balance, which were shown by the app. The clear goal setting and
balanced challenges, which were between the easy and difficult levels,
allow users to enter a flow situation. The features matched the Flow theory
(Csikszentmihalyi, 1990) that need to be considered when designing an

experience that aims to generate a state of flow.

5.5.5 Autonomy (dominance, feel they are in charge)

The majority of people mentioned “autonomy” in that this app allows
them to obtain the information themselves, and not just wait passively for
other sighted people to “feed” the information to them. One participant
mentioned that he had visited the Hong Kong Polytechnic University
before with a sighted friend. However, they still did not know where to
go. He emphasised that this app allows users to follow the recommended
spots like setting some clear goals for them to complete. Also, the app
provides two travel modes (exploration mode or chill mode), which enable

users to travel more autonomously.

224



5.5.6 Competence (Accomplishment)

They were all satisfied that this app provided them with some clear goals
and missions for them to accomplish. In particular, they could
automatically receive feedback by listening to the music to check if they

have completed the mission or reached the target.

5.5.7 Relation (Social experience)

More than 80% of the participants took delight in recording their feelings
when they arrived at each spot. One of the participants mentioned that
‘finally there is a function that lets us interact with other users.” One
participant stated: T can communicate with my friends who also visited the
same place by listening to their audio messages. Alternatively, if the lawn café
is wonderful, we can go there together. This feature provides another
opportunity to enhance our friendship and connect with each other.” Also,
several participants mentioned that this app is similar to the mobile games
they played, and they usually will make friends with other players in the
game. They talked in the games, then added each other’s social accounts,
and finally they might hang out. In this app, users can make friends with
any users on the leaderboard by leaving a message for them. This feature
offers them an opportunity to make a new friend and to expand their circle
of friends. Another valuable point mentioned by one participant was that
the recording also could provide some safety tips. He recalled his
undesirable travel experience when he visited a mountain; he heard the
sound of the river and smelled the aroma from the air. Suddenly, he
bumped his head on an overhanging rock. He commented that if someone

had left a message to warn other users in the app, that would be great.
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5.5.8 Accessibility

From an accessibility perspective, overall, all the participants were
impressed by all the buttons and pictures in the app, which had added
labels that allow the VoiceOver function to read them. They mentioned
some previous negative experiences using other apps with VoiceOver
enabled. Some buttons in the app seldom have any “text to speech”
function, which means they were not labelled. These people with low
vision were satisfied with the contrast of the app interfaces. There was
only one person with low vision who turned on the invert colours feature

in order to use the app (Figure 5.22).

Figure 5.22. Captured moments of using the inverted colour mode

5.5.9 Future Recommendations

The potential features and functions suggested by the participants were
concluded as two main categories: 1. General features 2. Business
suggestions as follows:

* General features
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1. Some people mentioned they would find out more information
about the spots/attraction; 28 out of 30 participants also
mentioned a valuable point that at least you should provide
more information that allows users to choose whether to listen
to the basic information or detailed information. For those who
have limited time, they can skip it.

2. Not only using the audio to play the description for each spot
but also being able to add text that allows users to use the

“VoiceOver” function to listen, the text enables users to adjust
the speed of play which saves users’ time.

3. Different apps have different expertise and focus if the app can
shift to other apps such as Openrice, Facebook or Google Map.
Alternatively, this app can link to Wikipedia, when users want
to know more information about the place, which will enhance
the power of this app, too.

4. The reward could be diversity, not just coffee, but can provide
some souvenirs related to the attraction per se.

* Business suggestions

1. Besides using points, they suggested that the app can
collaborate with different shops then provide stamps when users
complete missions that lead to obtaining a coupon or use
WeChat or Alipay to buy things. Alternatively, the stamps will
offer different themes for different holidays. One of the
participants mentioned holiday themes, such as at Christmas,
users can collect stamps with Christmas themes for a small

Christmas present or at Chinese New Year, a certain amount of
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the stamps will amount to a red pocket for the users. Although
people with visual impairments cannot see, they still can sense
the festive atmosphere by adding a description of the content of
the stamp.

2. Some participants mentioned that the audio descriptions could
be sponsored by some companies where the sponsor buys the
right to name the audio description that describes each spot.

3. Regarding the points towards a reward, one participant
provided us with his insight that the app can use theme-based
stickers as the collection counting towards the final reward in
different special places. Currently, the point system that the app
adopts is just the plain number. “You can cooperate with those
people in each place. For instance, during Christmas, the users
can get some rewards when they collect certain Christmas
decoration stickers. With different themes, you can design
different stickers, such as Christmas ornaments or Christmas
decorations at Christmas as well as red envelope stickers at New

Year and so on”

5.6 Summary

In sum, all participants mentioned that they would definitely recommend
the app to their peers and would play next time. On the whole, the
participants reaffirmed the significant potential in gamification as a
direction for engaging with tourist destinations and recommended that if

the gamified applications are designed appropriately with consideration of
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users’ motivations and needs, they can definitely enhance their tourism
experience throughout their travel.

Consistent with the literature, the app test findings in this chapter
support gamification as a means to encourage motivation, engagement,
and enjoyment (Zichermann & Cunningham, 2011; Seaborn & Fels,
2015). According to the app test findings and the studies discussed in the
previous chapters, a gamified framework of designing a travel application

tor people with visual impairments could be developed (Figure 5.23).

Figure 5.23. Gamified framework for designing a travel experience for

people with visual impairments

Accessibility is in the middle of the entire framework, surrounded by the
motivation, emotion, meaning, knowledge, playfulness, competence,
autonomy, and relatedness. The most vital consideration is that full
accessibility is enabled. Apple devoted notable effort to improving the

access of the various functions in the iPhone. Hence, those, such as
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researchers, designers, and developers, wish to create applications for
people with visual impairments or even for the general public who need to
follow the relevant international and local accessibility guides and fully
understand all the accessibility features on iPhones. There are detailed
guidelines for developing an accessibility application which is available
online. A gamified system for people with visual impairments cannot
succeed without full access to all the functions on the mobile phone. As
was pointed out in Section 2.1.3, the user is at the root of gamification, and
the wuser’s motivation eventually propels the outcome. Hence,
understanding users’ motivation is vital to creating a successfully gamified
system. As mentioned in Section 2.1.4, the emotions, especially positive
emotions such as happiness and excitement, are a vital part of the
memorable tourism experience. People’s motivation and emotions can be
accessed by conducting in-depth interviews and observations. Meaning is
another consideration. As mentioned in the literature review section,
tourism is about gaining information. The gamification features should
meet their requirements for acquiring information. Without considering
the meaning and providing knowledge for people with visual impairments,
the gamification technique can only be regarded as a fancy term. With
meaningful and knowledge feeding, the core of gamification is playfulness.
Autonomy, competence, and relatedness, the three critical elements in
intrinsic motivators, should also be assessed. The gamification features are
various. Designers should choose the proper features based on the
experience content and related to the visual impairment need. For example,
in the travel experience content, knowledge and curiosity should be
essential elements. Therefore, the challenges of gamification should be

less considered. Besides that, there are many apps on the market, but the
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reason why not many people with visual impairment use them is that the
amount of information is not large enough, and maintaining an app
requires a lot of human and material resources. While the concept is

impressive, whether the app developer can maintain it is another issue.
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CHAPTER 6: CONCLUSIONS

This concluding chapter opens with an overview summarising the
dissertation. This is followed by a review of the main findings based on
the research questions and how they present the goals of this research.
Building on this, the significant contributions of the research to theory
and practice are highlighted. Finally, the limitations of the research are

discussed, as well as the future work that falls outside this research.

6.1. Overview of the dissertation

This doctoral dissertation was an attempt to investigate how mobile
application design can address the psychological needs of people with
visual impairments in Hong Kong. Accordingly, this goal was achieved
through a systematic process of investigation which has been presented in
the five chapters of the dissertation.

Chapter 1 introduced the general background information,
including personal motivation, research questions, the scope of the
dissertation, the objective of the research, and contribution of the study.
Chapter 2 set out to establish the current research gap and links to this
research with existing research and design practice by reviewing the
existing studies and exploring the concepts associated with visual
impairments. Chapter 3 was devoted to developing a holistic
understanding of the subject matter as well as to deriving the needs of the
target group. The research included two ethnographic studies of people

with visual impairment in Hong Kong, and in-depth analysis of the
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psychological demands of people with visual impairments. Most
importantly, the project includes a “research through design” methodology,
which goes beyond focusing only on the theory development but also
involves adopting design practice to validate the assumptions with target
users. Chapter 4 provided a detailed data analysis of the qualitative material
obtained from interviews and observations. The findings in this chapter
led to a specific design which is introduced in Chapter 5. This chapter
presented in detail how to apply gamification elements into the tourism
experience. The interactive app development process with several app
testing sessions was introduced in this section as well. This chapter
provided evidence that employing gamification can be used to enhance the
tourism experiences of people with visual impairments.

The main research question of this project was “How can the travel
experience of people with visual impairments be enhanced through a
mobile application?” The answer can be provided by the answers to the
following sub-research questions.

1. What is the current situation of people with visual impairments using
assistive products in general and travel apps in particular in Hong
Kong?

To address this research question, Chapter 1 and Chapter 2 reviewed
the background information and relevant literature. The Hong Kong
government offers to fully support the basic needs of a range of
different communities of persons with disability groups, including
people with visual impairments. Various assistive products have been
developed in Hong Kong. However, these assistive products,
specifically in digital form, aimed at people with visual impairments

meet only their basic needs, such as navigation and object recognition
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(such as SESAMI, 2013 and Tap My Dish, 2017). In order to address
the scant research available, this research looked beyond the basic needs
of people with visual impairments to ameliorate their quality of life
through expanding their dimensions of experiences. The conducted
studies suggested participants’ dissatisfaction with how many available
apps for people with visual impairment lack careful consideration of
accessibility. Additionally, there are dozens of apps that do not fully
consider target users’ needs, eventually leading to those apps’ failure.
Therefore, the key to serving people with visual impairments should be
to understand the range and depth of their needs comprehensively. The
ways to understand their actual needs are crucial, which leads to my
second research question.

2. How can researchers better understand the needs of people with visual
impairments?
For any user-centred design, understanding the needs and capabilities
of users is crucial. This research provided empirical notes and
comprehensive descriptions on the procedure that implemented
empathic design and the methods from sensory ethnography to gain
an understanding of the needs of people with visual impairments (see
Chapter 3). Empathic experience exercises assisted me to put myself in
the same situation as people with visual impairments which furthered
my understanding of the importance of accessibility in applications.
Therefore, I put accessibility as the first consideration of this project.
This project adopted a qualitative research approach, which focuses on
the “deep data” instead of “big data”. Experience design consists of user
stories and assumes different phases of user stories being the key

towards better design. Only in-depth interviews with more
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interpretative data could evoke the users’ actual stories and needs,
which cannot be conveyed merely by numbers or simple questionnaires.
Therefore, empathic design research was chosen to help gain a full
understanding of the actual desires and limitations of people with
special needs.

. How do people with visual impairments use their non-visual senses to
engage with the world, particularly when travelling?

Despite the difficulties that people with visual impairments may face,
they can still lead positive lives in general. Multisensory participant
observation and in-depth interviews show how people with visual
impairments use their non-visual senses to engage with the world. The
findings from the two main ethnographic studies provided various
types of data regarding how people with visual impairments use their
non-visual senses to engage with the world, particularly when
travelling. All participants highlighted the importance of sensory
compensation, meaning that adopting auditory, olfactory, taste, and
tactile experiences were vital for people with visual impairments. The
detailed findings can be viewed in Section 4.1.3. The key findings in
the sensory compensation section fed into app design, such as a feature
to provide audio descriptions of different senses that enable people
with visual impairments to better understand the destination. The
results show that the participants want to achieve self-actualisation,
such as to challenge themselves and to sharpen their skills once they
have satisfied their physiological needs. Travelling as a tourist, away
from the familiar places, can promote personal development. Travel
can offer a chance to learn about one’s capabilities, to gain a sense of

self-confidence, and to gain a sense of accomplishment (Pearce, 2005).
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4. What is the best way to design mobile-assisted apps in order to
enhance the travel experience of people with visual impairments?
The findings from the background studies, study 1 and study 2,
indicated that participants are interested in challenging themselves to
tully benefit from sensory compensation and to gain deep descriptions
of their environments which were among the key insights. In this vein,
applying gamification to mobile applications was considered an
effective strategy for enhancing the engagement, enjoyment, and
motivation of people with visual impairments. The results from the
final app testing show that such an approach allows a departure from
the functional services conventionally provided to people with visual
impairments. Gamification strategy could increase tourists’ interests in
the destination and offer new knowledge together with engaging
experiences. Building a connection between the player and locals and
the player and other players can enhance the travel experience and
influence how people interact with destinations. A gamified framework
of how to develop a travel application for people with visual

impairments could be developed (see Figure 6.1).
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Figure 6.1. Gamified framework for designing a travel experience for people

with visual impairments

Accessibility is in the middle of the entire framework, and is
surrounded by motivation, emotion, meaning, knowledge, playfulness,
competence, autonomy, and relatedness. The most vital consideration
is that full accessibility is enabled. Apple devoted a notable effort to
improving iPhone accessibility (see Section 1.3). Therefore,
stakeholders, such as researchers, designers, and developers who wish
to create applications for people with visual impairments or even for
the general public need to follow the relevant international and local
accessibility guides and fully understand all the accessibility features
on iPhones and iOS (see Section 4.4). A gamified system for people
with visual impairments cannot succeed without full access to all
functions on the mobile phone. As was pointed out in Section 2.1.3,

the user is at the root of gamification, and the user’s motivation
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eventually propels the outcome. Therefore, understanding users’
motivation is vital to creating a successful gamified system. As
mentioned in Section 2.1.4, emotions, especially positive emotions
such as happiness and excitement, are a vital part of the memorable
tourism experience. People’s motivation and emotions can be assessed
by conducting in-depth interviews and observations. Meaning and
information are other significant considerations. Without considering
the meaning and providing knowledge for people with visual
impairments, the gamification technique can only be regarded as a
fancy term. In terms of meaning, gamification in the travelling setting
regards users’ personal value realisation and self-actualisation, not just
merely in completing tasks or obtaining rewards but focusing on
deeply fulfilling users’ actual demands and enabling them to
understand how powerful achievements can be made. As mentioned
in the Chapter 2, tourism is about gaining information. Information
teeding could be provided through a well-designed audio description
(see Section 2.1.7). As this dissertation considered the two main types
of blindness: congenital (blind from birth) and adventitious (lost their
vision afterwards), the audio description should cover these two types
of blindness. The main difference between congenital and
adventitious blindness is that people who are congenitally blind do not
have “visual memories”. Therefore, an audio description that
introduces travel information should be considered when using
familiar objects to describe visual elements. In the final app testing,
both people who were blind at birth or who lost their vision afterwards,
were satisfied with the information offering. They all agreed that the

audio description of the visual elements and the background



information can truly assist them in deeply understanding the
destination and fully engaging with the destination. The gamification
features, such as check points and reward points also lead them to
acquire more information and form a positive interest to learn new
things. With meaning and knowledge feeding, the core of
gamification is playfulness. Autonomy, competence, and relatedness,
the three critical elements in intrinsic motivations, should also be
assessed.

The framework was created by involving several studies and
stages with different participants; throughout the process, the data are
triangulated from different groups of participants to reflect the
consistent qualitative findings. The theoretical foundations in this
study supported features as design possibilities. All findings that have
mentioned have been consistent with previous research. This design
research that contains a large number of theoretical grounds along
with the framework in this study was developed with the purpose to
enhance the travel experience for people with visual impairments.

With emphasise on the “accessibility” focus, this framework
could be adjusted based on the context. Designers should choose the
proper features based on the domain area of the experience (such as
travelling, shopping, navigation) and related to the visual impairments
addressed. For example, in the travel experience setting, knowledge
and curiosity should be essential elements. Therefore, the challenges
of gamification should be less considered. Indeed, for people with
visual impairments, travelling is already a challenge to them. The app
makes “challenge (s)” more meaningful and interesting, especially for

assisting people with visual impairments. These two are the main ideas
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why games are so addictive to players. For those who like travelling
but are hesitant this app gives them the support and motivation to feel
more comfortable. In this light, the notion of challenge, one of the
standard gamification concepts, was shifted in the context of this
specific audience. The concept of receiving immediate feedback in
gamification is the key for these audiences to gain benefit while
travelling. In general, a thorough understanding of people’s needs is
crucial when conducting empathic design research and methods from
sensory ethnography that can evoke subjects’ memory and encourage

them to share their everyday life experiences with researchers.

Building on the answers to each research question, the significant
contributions of the research to theory and practice are highlighted as
follows. The main contributions of this investigation are emphasised and
addressed in the following six ways. Firstly, as its foremost contribution to
knowledge, this research advances the understanding of the general needs
of people with visual impairments, particularly, from the mobile device
perspective, from which contributions to knowledge and literature are
discussed. Secondly, this project offered empirical notes on and
comprehensive descriptions of the procedure so that researchers can
implement empathic design and sensory ethnography methods to gain an
understanding of the needs of people with visual impairment. Thirdly, the
project offers a comprehensive gamified framework for interaction and
also game designers, which is drawn mainly from the available literature
and first-hand research into enhancing the travel experience for people
with visual impairments. The “research through design” methodology was

adopted in this thesis, along with a detailed documentation of the process
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from the beginning to finally publishing a mobile app in the Apple store.
It offers a new approach for transferring knowledge produced in the HCI
research to the HCI practice. Also, there are some digital tools for testing
the accessibility functions on mobile phones for designers, which were
highlighted in this study. Fourthly, apart from the research’s contribution
to designing an app for people with visual impairments, the study also
benefits the iOS development. The findings contribute to practice in the
industry by highlighting the significance of game and iOS developers and
their role in realising the actual travel experience product. Most
importantly, the actual outcome of this research is a fully working
application, not just a prototype, and can be downloaded from the Apple
store. Apple’s review process assures that an app follows the relevant
guidelines published in the Apple store. Fifthly, the empirical findings in
this project provide a new, more inclusive, understanding of travel
experiences. It also shows how application design is an affordable option
for dedicated assistive technologies. Lastly, the research provides insights
into the travelling experience of people with visual impairments and
introduces a framework for government entities, social enterprises, and
organisations serving people with visual impairments. In brief, the
research fills the gap of a lack of studies which focus on the psychological

needs of people with visual impairments.

6.2. Limitations

There are limitations to this research that restrict the generalisation of its
results. As the first limitation, the research was conducted in Hong Kong,

a well-developed urban area, where the assistive equipment already meets
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the basic life requirements of people with visual impairments. Therefore,
the findings may not necessarily apply to other developing areas or cities.
Another limitation is the small sample size. As Chmiel and Mazur (2012,
p. 61) stated, “In fact, one of the major hurdles in reception research
including blind and partially sighted participants is getting access to them”.
I made an effort to contact all the organisations which serve people with
visual impairments in Hong Kong, Guangzhou, and New York, and to
participate in events for blind people in order to recruit intended
participants who meet the requirements for this research. The current
research focused mainly on no more than 100 participants in Hong Kong.
Although diverse visually impaired subjects participated in this research,
more participants could ideally have been involved. As a downside, this
study included most of the participants from a low-income background
only, and they were all mainly linked to two organisations. Potential target
users with a higher income who have more possibilities to travel outside
their home city/country may require a more nuanced and customised
approach regarding safety and cultural factors, among others. Besides, this
research only explored the gamified testing based on the university
environment, but tourism has different categories, such as urban and rural
settings, theme parks, cultural heritage sites, and so on. Different types of
settings might apply to different gamification concepts.

Some studies suggest that the results of gamification might not be
long-term (Hamari, 2013; Farzan, DiMicco, Millen, Brownholtz, Geyer,
& Dugan, 2008a, 2008b), but instead could be viewed in the light of a
novelty effect. Morschheuser et al. (2017, p. 1304) emphasise that
“gamification projects should not be considered as typical deterministic

software projects. A successful gamification project should never end
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because it will become part of how the organisation works”. This idea leads

to the next section: the future plan.

6.3. Future plan

The app developed for and during this PhD project is available on the

Apple store from where it can be downloaded (see Figure 6.2).

App Store

st

Figure 6.2. Screenshot of the Lively Tour App in the Apple Store
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After submitting it successfully to the Apple store, useful suggestions and
teedback will be received from the end users. The app could still follow
the iterative app development process to fix the errors and add more
teatures. It would be interesting to discover potential problems by applying
the theoretical framework in gamification in the other fields of tourism
such as urban and rural environments, cultural heritage sites, theme parks,
landscapes, and so on. I will disseminate the app among the research
participants first, then ask them to promote it through their networks.
The app in the Apple store has only one destination to explore. It is vital
to enable its scale and contents to attract more users. One primary
recommendation arising from this research is that collaboration with a
relevant organisation or applying for funds such as the Social Innovation
and Entrepreneurship Development Fund (SIE Fund), a fund for creating
social impact through innovative solutions, enables research to grow in
scale. Another feasible direction for sustaining the direction of this project
could be collaboration with companies which care about their social
impact. The contents of the app will be augmented by the different tourist
attractions in Hong Kong. If possible, the app will expand the content to
other main tourist cities, such as Beijing, Paris and Tokyo. With a growing
community, users can create comprehensive databases of localised
information. The information grows with the community, forming a fully
crowd-sourced travel map of the world.

In addition to the app development perspective, from the research
standpoint, this research has shown that the infrastructure in Hong Kong
is highly accessible and the awareness and knowledge of Hong Kong
residents about accessibility to this infrastructure for people with visual

impairments are relatively positive. This is because the Hong Kong
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government focuses on creating and enhancing an inclusive society so that
all individuals can enjoy equality and respect in different areas of life.
Thanks to this inclusive society, there are more opportunities to create
meaningful research beyond the basic needs of people with special needs.
The present research lays the groundwork for future investigations into
studying the psychological needs of people with visual impairments in
Hong Kong. Using this research as a substantial starting point, there is a
vast scope to conduct further empirical studies in Hong Kong and explore
various other aspects of future research for people with visual impairment
in Hong Kong. The procedure for implementing the methodology in this
research, such as empathic experience exercises and techniques from
sensory ethnography, that have been proved effective here, can be further
developed to investigate the requirements of people with other special
needs. Although this gamified framework was specifically developed based
on the travelling setting, it can also be implemented in other situations,
such as education and healthcare. The major change when developing a
gamified application should be the selection of different proportions of
the various gamification features based on users’ needs. In addition, the
thorough consideration of ethical issues (see Section 3.3.1.5) raised in this
project can also be used for further investigation. In the future, there will
be increasing digital inclusion and increased focus on experience
enhancement for people with special needs in Hong Kong. On the whole,
tremendous efforts are certainly required for researchers to discover the
actual needs of people with visual impairments by adopting empathic
research methods and developing ongoing assistive digital products while

the technology evolves.
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7. APPENDICES

Appendix 1: A detailed list of the applications
designed for people with visual impairments
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Appendix 2: Interview questions for study 1

The following are the interview questions for study 1:

1.
2.

10.
11.
12.

13.

What places do you routinely go to everyday?

When you go out, what aids do you use? What kind of
technology do you use? Why?

What apps do you use for helping you go out? Can you show
me? Could you tell me their advantages and disadvantages?
What leisure activities do you usually do?

Have you ever visited any of the well-known tourist attractions
in Hong Kong? What were they?

Have you ever tried to explore an unfamiliar place alone? Do
you prefer to explore alone or with someone/ like family/
friends take you there?

What’s the biggest challenge for you when you go outside
alone?

When you explore the unfamiliar places, how do you use your
senses to assist you?

Do you think the other senses of people with visual
impairments are stronger than those of non-people with visual
impairments?

How do you cultivate and train your senses?

When did you first to use an iPhone?

Can you describe the difference between before and after you
had an iPhone?

What is your favourite app? Do you play any games on your

phone?
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Appendix 3: Application for ethical review

Ta Wirman Hanna Elna {School of Design)
Fruam Koskinen llpa Kalevi, Charr, Departmental Besearch Committee
Email  ilpokoskinen® Drate H0-Ohct- 2006

Application for Ethical Review for Teaching/Research Involving Human Subjects

[ wribe bo inform you that approval has been given to your application for haman subjects ethics review
of the following project for a period from Od-Jul-2006 1o 0d-Jul- B0 1%

Project Title: Enhancing the Digital Productis Experience lor Vision-
Impaired ple using Empathic Design

Department: Schoal of Design

Principal Investigator: Wirman Hanna Elina

Project Start Date: 04-Jul-2016

Reference Mumber: HSEARS20] 61 00a001

You will be held responsible for ibe ethical approval granted for the progect amd the ethical conduct of
thi personnel mvelved in the Em,u‘i_ I ther case of (e Co-FLL if any, has alio obtined ethical

for the project, the Co-P1 will also assume the responsibility in respect of the ethical approvil {in
relation o the arcas of expertise of respective Co-Pl in accordance with ihe stipulations given |:|-:pI ik
approving autharily).

You are asible for informing the Human Subjects Ethics Sub-commitee in advance of any
changes in the proposal ar res which may affect the validity of this ethical approval.
Koskinen lpo Kalevi

Chakr

Deparimenial Research Commities
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Appendix 4: Information sheet

Tind, WA, Kuw Annes Y
POALY T A A USRS LY
1L A

INFORMATION SHEET

Enhancing the Digital Froduoct Experience through Gamification for the Visually
Impaired Using Empathic Design and Sensory Ethnography

Yo are invvited 1o participate i a study condusted by Huang Lusha, who i a post-graduate
sludent of the Schoal of Désign in The Hoag Kong Polylechnic University. The project has
been approved by the Heman Subjects Ethics Sub-committes (HEESC) (or its Delegated of The
Hong Kong Polytechric University (HSESC Reference Mumber: HSEARS D006 | OIG001 ),

The aim of this stady i% 10 assess and 1o explam the needs of visually-mmpaired people in order
o projpose innovative solutions 1o enhance their experience in the dignal world. The wtudy wall
invalve completing an islerview, which will take you sbout hall hosr or less. 1 s hoped that
this information will belp bo undersiand the dipsial produet wed by visually-impadired people in
arder 10 develop beter solulwns.

The vesting should not resudt in any undue discomioet, the interview sessian will be video
recodded and photopgraphs will be tken. Al mformation rekated 1o you will remain confidential
and will be identifiable by codes only known o the rescarcher. You have every right 1o
withdraw from the study belione or duning the measurement withoul penalty of any kind

IT you wiould like to ohtain more information shout this study, please contact my chicf
supervisor Dr Hanna Wirman on tel, mo: +832 2774 ; mailing sddress: VML BF, Jockey
Club Insovation Tower {Block V), The Hong Kong P-nl}-l.nh-r University, Hung Hom,
Kowloon Hong Kong: email: hanms winmanda)

I yom have any complaints abowt the comduct of this research study, plense do nod hesiaie 1o
comtact M Cherrbe Mok, Secretary of the Human Sebpocts Eihiles Sub-Camminee af The
Homg Kong Palytechnic University i writing (e'o Besearch Office olMbe University ) stading
clearly the responsihle person and department of this study as well as the HSESC Reference
Mumiber,

Thank you for your mberest in parscipating in thes sudy.

Husng Lusha
Primcipal Investigaios
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Appendix 5: Consent to participate in research

N e | %)
&l\vn':u HINKC UNIVERSITY
v T LR,

250

CONSENT TO PARTICIPATE IN RESEARCH
Enhancing the Digital Product Experience through Gamification for the Visually
Impaired Using Empathic Design and Sensory Ethnography

I bereby consent 1o participate in the captioned rescarch conducted by Hueang Lusha,

I understand that information obtained from this rescarch may be used i future research and
published. However, my right to privacy will be retained. 1.c. my personal details will not be
revealed

The procedure as sct out i the attached information sheet has been fully explained. 1 understand
the benefit and risks involved. My partacipation in the project is voluntary.

I acknowledge that | have the nght to question any past of the procedure and can withdraw at
any time without penalty of any kind.

Name of particspant

Signature of
participant

Name of Parent or Guardan (if
applicable)

Signature of Parent or Guardian (if
applicable)

Name of rescarcher

Signature of rescarcher

Date




Appendix 6: Mobile application accessibility
checklists

Mobile Application Accessibility Handbook Testing Strategy for Developers
(A) Best Practice Checklist
Best Practice | N/A Visual | Screen
’ Review JRoadors
1 Perceivable
VText related
1.1 Provide text alternatives for non-text contents O Skip O
1.2 Avoid images of text O O Skip
1.3  Provide text resize function to scale up text size or O O Skip
zoom support function (or work well with device’s
zoom feature) without loss of content
1.4  Provide meaningful content sequence O Skip O
Sensory
1.5 Do not solely rely on sensory characteristics for O O O
instructions
1.6  Avoid solely rely on colours to convey information O O Skip
1.7  Provide sufficient colour contrast O O Skip
1.8  Provide alternative means for notification O O Skip
Multi-media related
1.9  Provide description for prerecorded videos O O O
1.10 Provide captions for videos O O O
1.11 Provide sign language for prerecorded videos O O Skip
1.12 Provide alternatives for audio-only information O O O
1.13 Easy to turn off background sound or set as user- O O O
initiated only
2 Operable
Navigation related
2.1 Provide navigation for going backward O O O
2.2 Provide multiple ways O O Skip
2.3  Provide clear and simple headings O O Skip
2.4  Provide clear and informative links O O O
2.5 Provide focus visible O O Skip
Control related
2.6  Provide means to close popovers O O O
2.7  Minimize user input O O O
Version 2.0 Page 55
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Mobile Application Accessibility Handbook

Testing Strategy for Developers

Best Practice N/A Visual | Screen
Review Readers

2.8 Make all clickable objects large enough to be O O O
tapped

2.9 Provide simple gesture O O O

2.10 Provide sufficient time for users to read the content O O O
and operate a function

2.11 Lists with user-initiated auto-updating O O O

2.12 Provide three flashes or below threshold O O Skip

3 Understandable

User interface related

3.1 Provide consistent and simple user interface O O O
structure

3.2  Avoid sudden change of context O O O

3.3  Provide consistent identification O O O

Input related

3.4  Provide error identification O | O

3.5 Provide input assistance such as proper labels or O O O
instructions for user input

3.6  Provide error suggestion O O O

3.7 Provide means for error prevention (legal, financial, O O O
data)

4 Other Best Practice

41 Provide contact points or email feedback as well as O O O
an accessibility statement

Version 2.0 Page 56
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Mobile Application Accessibility Handbook Testing Strategy for Developers

(B) Best Practice Checklist W:Fr Ll y il

Best Practice N/A Visual | Screen
Review Readers
1 Perceivable
VTexr rélatod
1.1 Provide text alternatives for non-text contents O Skip O
1.3  Provide text resize function to scale up text size or O O Skip
zoom support function (or work well with device’s
zoom feature) without loss of content
1.4  Provide meaningful content sequence O Skip O
Sensory
1.7  Provide sufficient colour contrast O Skip
1.8  Provide alternative means for notification O O Skip
Multi-media related
1.9* Provide description for prerecorded videos O O O
1.10* Provide captions for videos O O O
1.11* Provide sign language for prerecorded videos O O Skip
1.13 Easy to turn off background sound or set as user- O O O
initiated only
2 Operable
Navigation related
21 Provide navigation for going backward O O O
2.3 Provide clear and simple headings O O Skip
2.4  Provide clear and informative links O O O
Control related
2.6 Provide means to close popovers O O O
2.8 Make all clickable objects large enough to be O O O
tapped
2.10 Provide sufficient time for users to read the content O O O
and operate a function
3 Understandable
User interface related
3.1 Provide consistent and simple user interface O O O
structure
Version 2.0 Page 57
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Mobile Application Accessibility Handbook

Testing Strategy for Developers

an accessibility statement

Best Practice N/A Visual | Screen
Review ‘ Readers
3.3 Provide consistent identification O O ( O
Input related
3.4  Provide error identification O O O
3.5 Provide input assistance such as proper labels or O | O
instructions for user input
3.6  Provide error suggestion O O O
3.7 Provide means for error prevention (legal, financial, O | O
data)
4 Other Best Practice
4.1 Provide contact points or email feedback as well as O | O

Notes:

* To attain the Baseline level, mobile applications are required to adopt all the best
practices in the above table while adopting any of the best practices 1.9, 1.10 and

1.11.

Version 2.0
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Appendix 7: Phase one of app testing using Sketch
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Appendix 8: Phase two of app testing using Sketch
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Appendix 9: Developing the app by writing
Cordova in Xcode
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Appendix 10: Screenshot of developing the app by
writing Swift in Xcode
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Appendix 11: The product requirement document
prepared for the developer
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Appendix 12: Contrast checker
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Appendix
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Appendix 14: Interview questions for final user
testing

The following are the interview questions for final user testing:

1.

Have you been to the Hong Kong Polytechnic University? If so, what
is the difference between using this app and without it? How did the
app enhance your travel experience compared with when you travelled
without the app? (from -3 to 3, -3 means diminished experience, 3
means greatly enhanced experience)

How satisfied were you with this app’s ease of use when you started
using it?

a) (from -3 to 3, -3 means not at all easy, 3 means extremely easily)
In terms of assisting you with accessibility, how satisfied are you with
this app? (from -3 to 3, -3 means not at all satisfied 3 means extremely
satisfied)

If you are of low vision, please rank the user interface design, colour,
readability, and contrast? (from -3 to 3, -3 means not at all satisfied 3
means extremely satisfied)

Overall, how satisfactory was the app in meeting your travel
requirements? (from -3 to 3, -3 means not at all satisfied 3 means
extremely satisfied)

Overall, how does the app enhance or reduce the quality of your
travelling experience? (from -3 to 3, -3 means not at all well, 3 means
extremely well)

What do you find confusing about using this app? Please describe the

problem you encountered in more detail
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10.

11.

Which of the issues below was the biggest problem during your
experience with the app?

the app was missing features I needed

the app was confusing to use

the app was not accessible enough

I experienced bugs

other

There are six basic unique features on this app, please grade (-3 to 3)
them based on your experience and emotion:

Users can choose from two on-site experiences: Exploration version
and Chill version

The app recommends nearby tourist attractions, sights, restaurants,
and shops.

After visiting a spot, users can receive a reward such as a clip of music
and points automatically.

The app plays audio clips automatically to describe the stories and
advice from different senses when users pass by a new spot within an
attraction.

Users can leave a message before they leave, such as a hint, or their
teelings, or their experiences for other visually impaired people.

Users can like other users’ voices and their voices are on the
leaderboard.

Please use adjectives to describe these six features when you used the
app

Do you have any suggestions or ideas for features that you'd like to see

added into this app in order to enhance your travelling experience?
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12. Can you tell me what’s the difference between this app and the
travelling apps you have used before? the process your feeling, and
sensory related?

13. Can you imagine using this app when you visit other tourist attractions?

14. After trying this gamified travelling app, will you recommend this app
to other visually impaired people? (from -3 to 3, --3 is will not at all,
3 is extremely will)

15. Will you use this app for your next travel? (from -3 to 3, --3 is will not
at all, 3 is extremely will)

16. Have you paid to any app before? And how much for each?

17. If this app is ‘paid to use’, how much will you be willing to pay? Would
you prefer the app free to use but with ads (In-App Advertising)?

18. Do you have any other suggestions or remarks about how this app be

enhanced?
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Appendix 15: The screenshot for re-uploaded the
app to the App Store Connect
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