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Abstract: Sustainability studies in tourism are increasingly emphasizing social matters, for instance,
“Accessible Tourism for All.” Research on people with visual impairments with smart tourism has
so far been sparse. In order to resonate with the global call for sustainable tourism development,
this paper aims to contribute to understanding the aspirations of people with visual impairments
in terms of tourism and to explore how smart tourism destinations could potentially enhance the
tourism experience they offer. We utilized multisensory participant observations and interviews to
empathize with the target users and gain insights into their needs. The results showed that they were
generally positive about travel, particularly autonomy, achievement needs, and socializing with other
individuals. The findings also shed light on their desire to play games on their phones. Consequently,
based on the findings and the theoretical groundings of PERMA model and MDA framework from
positive psychology and game design, the study proposed a gamified approach to future tourism
app design for people with visual impairments, which could enhance engagement, motivation, and
enjoyment in the tourism experience.

Keywords: visual impairment; smart tourism; mobile application; gamification; experience design;
social sustainability; disability equality; accessible tourism for all

1. Introduction

Given recent academic studies highlighting the social aspect of sustainable development [1,2], it
is apparent that all stakeholders should be considered in the sustainable development of society [3].
As one of the three components of sustainable development, social development, especially in
the disability field, has until now been somewhat neglected compared with the investigation on
environmental protection and economic development [4-6]. Noteworthy, the United Nations General
Assembly (UNGA) established the 17 Sustainable Development Goals (SDGs) for the year 2030. Among
these goals, one notably demonstrates to “promote peaceful and inclusive societies for sustainable
development, provide access to justice for all and build effective, accountable and inclusive institutions
at all levels” [7].

The facilitation of tourism for individuals with disabilities is a crucial dimension in sustainable
tourism development, and it advocated the proposal of “Accessible Tourism for All [8].” As Tourism
for All [9] reports, “Tourism is important to our lives, we believe that it is the right of disabled
people to participate in all areas of community life. Few areas are more important than Tourism and
Travel—which restore our energies, broaden our minds, and serve our deepest human instincts to
explore new places and enjoy and share new experiences.” As determined by the United Nations World
Tourism Organization (UNWTO), the benefits of tourism participation by persons with disabilities could
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boost economic development along with the prosperity of the destination society. UNWTO emphasizes
the availability of support services in destinations for people with special needs and the necessity
to offer explicit guidelines on accessible tourism facilities [10]. Accordingly, academic investigations
for disabled tourists paid more attention to physical ability and age-related concerns [11,12], while
the current literature about the difficulties encountered by travelers with visual impairments seems
insufficient to address their desires.

People with visual impairments are often assumed to be not interested in traveling since travel is
considered full of visual encounters [13]. Indeed, they hold the same expectations of tourism as other
social groups [14]. In her travel adventure memoir, Susan Krieger, a professor with visual impairment
at Stanford, described how fantastic the trips she experienced were [13]. Visual impairment has
been considered one of the most feared disabilities, often evoking emotional reactions that can cause
extreme loss of independence and confidence in individuals facing this disability [15]. Small, Darcy,
and Packer [16] (p. 946) stated that “for many sighted tourists, travel is an achievement, for those with
vision impairments, this achievement can be profound.” As a starting point, the present study targets
one specific disabled group in Hong Kong, namely those with visual impairments, to determine their
standpoints towards tourism.

Hong Kong has approximately 174,000 people with visual impairments, representing 2.4% of the
total population. After people with physical impairments, those with visual impairments comprise
the second-largest category [17]. Hong Kong is characterized by its economy and in people’s living
standards [18]. Increasing importance has been attached to enhancing the quality of life of the visually
impaired community [19]. The Hong Kong Government gives special consideration to visually
impaired people and has endeavored to build an accessible living environment and promote their
full integration into society, such as educating citizens the awareness of inclusiveness, removing the
physical barriers, and developing various forms of digital products. Over the past few years, the
recurrent expenditure on this matter has increased from HKD 16.6 billion in 2007 to HKD 31.5 billion
in 2017 [20].

Among the recurrent expenditure, the Hong Kong government set aside HKD 500 million on
funding to address the needs of specific community groups and enhance daily living. In the funded
projects, app development and innovative technology solutions were made to be the majority in
assisting people with special needs to promote their full integration into society [21]. The apps
on smartphones could assist people with visual impairments to access information and blend into
society [22,23]. Additionally, the current Hong Kong Budget will promote smart tourism that
involves adopting smart technology to improve the tourism experience [24]. Smart tourism defines
as the tourism supported by integrated destination efforts to gather data derived from government
sources and physical infrastructure by using sophisticated analytics through 5th generation mobile
networks (5G) to transform that real-time and real-world data to enrich the on-site tourism destination
experiences [25]. The proliferation of smartphones has further expedited this development by merging
communication, entertainment, social networking, and information search to assist tourists in their
tourist experiences [26]. The smart experience primarily targets for technology-mediated tourism
experiences using smartphones during the trip and enhancing real-time monitoring, context awareness,
and personalization [27].

There are several advantages for smartphones as an assistive purpose to facilitate the on-site
tourism experience for people with visual impairments, including enabling the affordability and
accessibility for the target users, offering information access anytime and anywhere [28]. Notably, since
the Hong Kong Government aims to foster an inclusive society [20], smartphones for visual impairments
embedded into mainstream devices can help individuals feel less labeled or stigmatized [29].

To date, little research has examined the aspiration of travelers with visual impairments,
particularly in the realm of smart tourism. Through advanced smart technology, the features in
the existing apps, such as navigation and object recognition, can meet their basic travel requirements.
Yet, tourism experience involves a series of emotional encounters [30]. Maslow claimed that humans
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would pursue the next level once the current level is fulfilled [31]. While current 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, and trust) have not yet
been sufficiently fulfilled by such apps. The self-determination theory proposed perceived competence,
relatedness, and autonomy as fundamental psychological needs [32]. Based on the higher-level needs
mentioned above, the research question is how to propose an approach to design tourism apps that
can transcend the fundamental functions but offer higher needs, such as psychological needs related to
emotions for people with visual impairments? The objective of this study is to propose a gamified
application approach that can enhance the tourism experience for those people at an emotional level.

This paper is structured as follows. In the following section, we reviewed the extensive literature
on the encountering issues of persons with visual impairments while traveling, the limitation of existing
tourism apps for persons with visual impairments, tourism experience design, and the gamification
approach. Section 3 explains the methodology, focused on multisensory observation and interviews, to
examine the needs and usage of mobile applications of people with visual impairments while on-site
tourism. Section 4 provides the results of these encounters. Here, content analysis is demonstrated in
each section interpreting the themes. We concluded with a discussion concerning the on-site tourism
needs and proposed a gamified approach with features to the tourism app design, which could enhance
engagement, motivation, and enjoyment in the tourism experience.

2. Literature Review

2.1. Background Information on Visual Impairment

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 specialized assistive
tools in the long run. Based on measuring visual acuity and visual field, there are various levels of
vision impairment, comprising blindness, severe, moderate, and mild [33]. There are two types of
blindness: congenitally blind, is an individual born blind or becomes blind during the first five years
of life; and adventitious blind, an individual who becomes blind after five years of age [34].

Before exploring how to improve the travel experience of people with visual impairments, it is
critical to discuss the comprehensive knowledge of training in independent living skills. Orientation
and mobility (O&M) training is a vital part of teaching for students with visual impairments that
aims to assist them to regain their independence through training them to manage tasks of daily life
effectively and safely [35]. Regarding independent travel, it also requires the skills of O&M that could
compensate for reduced visual information [36]. ‘Orientation” pertains to the capacity to perceive
where you are and where you want to go, such as moving from one place to another or going to work.
‘Mobility” indicates the capacity to move effectively and safely from one location to another, such as
moving without falling, and taking public transportation [35].

Previous studies of O&M training focused on assessing the effect of training or assistive
technology [37-39]. Additionally, there are only some general guidelines or hints on the O&M
provided by organizations that served for visually impaired [40—42]. Very little research has been
published on the subject of the training in schools for the visually impaired in Hong Kong. Additionally,
O&M training is an ongoing program in different areas [36]. Therefore, more updated qualitative
research on O&M training is needed, especially in the actual school setting in Hong Kong.

2.2. Encountering Issues of People with Visual Impairments While Traveling

Studies revealed that many people with visual impairments were keen on traveling for a
vacation [14]. Any tourism experience is a collection of subtle, personal, clustered emotional moments
that form an embodied perception, and a memory afterward. In the same vein, regarding tourism,
people with visual impairments focus on sensation encounters, which involve a series of emotional,
embodied, and visual appreciation [30,43]. The perceptual and emotional aspects are evident in those
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studies that unravel the intimate nature of the travel experience [44]. Consequently, enjoyment is
one of the traditional motivational factors of the tourism experience, including tourists with visual
impediments [45].

All of those who had traveled maintained the many pleasures and benefits they derived from
holidays and trips away from home. Their experiences had much in common with sighted people,
including social interaction, warmer climates, relaxation, and other cultures [30]. 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. It is, therefore, imperative to assist people with
disabilities to overcome barriers to becoming active travelers. Individuals with visual impairments
have three main barriers to tourism. These barriers are individual barriers (independence, emotional,
psychological), social barriers (decision makers and awareness), environmental barriers (transport,
accessible information, physical access) [30]. In this study, as being travel active, these three barriers
are related; the goal is to assist them in learning about the environment and interacting more easily
with the local people [14]. In this vein, gamification—"the use of game design elements in non-game
contexts” [46]—could be a powerful tool for designing engaging and memorable tourism applications.

2.3. Limitation of Existing Tourism Apps for People with Visual Impairments

As introduced, most apps are specially designed for people with visual impairments targeted at
assisting in navigation and object recognition. Navigation applications use audible instructions and
descriptions to guide users when deciding which ways to follow. Applications OverThere [47] and
VoiceMapHK [48] are some of the most popular examples. Object recognition applications, such as
DulLight [49] and Aipoly Vision [50], use smartphones’ camera function to capture and identify objects,
people, and color then describe them to the user using sound and text. Several functional apps exist to
assist this target group to explore new places. Scholars developed a collaborative navigation platform
to allow people with visual impairments to collaborate by receiving a surrounding description from
their peers in an unfamiliar environment [51]. They also proposed that a network of constantly walked
routes could regularly extend the urban region where people with visual impairments enable safely and
efficiently navigate by integrating gamification technique. The concept of gamification was suggested
as the development of combining game techniques to devise solutions to serious concerns, including
healthcare and social issues [52]. While gamified tourism experiences are not specifically targeted
at people with visual impairments, the findings proved that the gamified collaborative navigation
system could assist users with visual impairments navigate independently to enhance motivation and
engagement. Consequently, people with visual impairments are willing to go out independently by
using the gamified navigation system intensively and thus enhance their self-confidence. The positive
reinforcement of gamification ensures that the users are engaged with positive emotions in the system.
The positive emotion motivates to player re-engagement. A successful gamification design should be
considered carefully based on the above workflow.

Additionally, the tourism experience is about emotion; therefore, applying the gamification
approach for designing emotionally engaging and memorable tourism applications is crucial. Such
an approach allows a departure from the functional services conventionally provided to people
with visual impairments. According to our literature review, no studies concerned explicitly with
designing tourism apps to fulfill the psychological needs of people with visual impairments by using
gamification tactics.

2.4. Tourism Experience Design

The tourism industry is an experience industry [53]. 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, and research proves that smell and taste are paramount in the tourism
experience [54]. Indeed, smells and tastes recollect memories that are usually similar to the locations
people have traveled, and the tourist experience could be regarded as a sequence of embodied activities
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that involve different senses. People with visual impairments have to overcome the broadly held
perception since they cannot see, and they cannot enjoy travel fully [16]. Consequently; it is critical to
offer compelling experiences through various senses [55].

Many visually impaired people can compensate for their absent or reduced vision by using their
other senses. Thus, they can feel the wind and coldness while on holiday in the mountains, experience
the sensations of swimming in the sea, touch the different textures at historical sites, the smell of food
vendors, the taste of exotic foodstuffs, the listen to the calls of gulls, and the coolness of the wind on
the skin that are all typical memories of holiday moments.

Although significant benefits can be gained from travel, genuine challenges arise, in particular,
failure to understand the needs and requirements of individuals with visual impairments. This study
is aimed to determine the quality of the tourism experience of people with visual impairments. Most
current research and public discussion focus on navigation, yet, tourism is concerned with gaining
information. To open new areas for research, our interest lies in ‘access to information” on destination
through smartphones [16] (p. 941). Information could be provided through a well-designed audio
description with the visual, auditory, olfactory, taste, and tactile elements that could truly assist them in
deeply understanding the destination and fully engaging with the destination. Additionally, tourism
experience is the actual day-to-day matters and feelings of the vacation. The tourists will carry with
their associated memories and feelings at the end of a journey.

2.5. Gamification Approach

‘Gamification” was one of the most critical user experience design trends in 2017 [56] and became
one of the prevalent developments in tourism [57]. In academia, Xu, Tian, Buhalis, Weber, and
Zhang [58] predicted an increasing trend of utilizing mobile phones to play games on-site in tourism
destinations. In this research, the gamification approach is also structured as a foundation built into
mobile tourism apps for people with visual impairments. Integrating gamification into applications
could enable the applications attractive for users with visual impairments, and thus to enhance their
motivation to go outside and travel autonomously. Consequently, their self-confidence and quality of
life will be enhanced.

Gamification contains a motivational and emotional system that entails understanding psychology
and experience design [59]. The positive emotions are the leading motivational foundation for a
successful gamified tourism experience [60,61]. Therefore, positive emotions are an imperative element
for us to consider when designing an experience. Research on positive human emotions typically
falls under the field of positive psychology [62], which applies scientific methods to investigate how
individuals, communities, and societies can be made to flourish [63]. Seligman [64] links positive
psychology to the scientific construct of well-being. Building on Maslow’s theory [31], the ‘PERMA’
model was introduced by using five domains to contribute to well-being, respectively, positive emotions
(P), engagement (E), relationships (R), meaning and purpose (M), and accomplishment (A) [64]. The
exceptional opportunity for collaboration between the fields of positive psychology and game design
adopts the PERMA model [65]. Most of the aspects that contribute to a delightful playing experience
are associated with the five domains summarized in the PERMA model [66]. After identifying over 30
emotions involved in gameplay, Lazzaro, an authority on emotion and the player experience outlines
four kinds of fun theory, which stands for “social fun’ (player interacts with others), ‘altered states
fun’ (the game switches the way the player feels), ‘hard fun’ (player pursuits the victory), and ‘easy
fun’ (player attempt to explore the game) [67]. One of the most frequently leveraged frameworks
for creating gamification experiences is called MDA—which stands for Mechanics, Dynamics, and
Aesthetics, which provides three fundamentals for creating gamification experience [68]. The theoretical
framework namely PERMA model [64], ‘four kinds of fun’ [67], MDA framework [68] as well as the
social engagement loop and 12 motivations for gamification design [59] served as the basis for the
gamification approach proposal for the app design in the research.



Sustainability 2020, 12, 6213 6 of 27

3. Methodology

The study adopted the qualitative research approach that is often applied to study people
with visual impairments, particularly in tourism [69]. The goal was to establish a comprehensive
understanding of the subjects and derive the corresponding requirements that would allow us to
analyze tourism aspirations. Concerning the importance of the multisensory nature of the tourism
experience for tourists with visual impairments [16], we applied it as a methodological starting point to
study the needs of such groups. The methodology mainly includes expert interviews and the methods
derived from the sensory ethnography methodology to uncover the real-life stories and understand
the potential needs of people with visual impairments (Figure 1).

Methods Objectives

Expert Interviews at To gain a comprehensive understanding and a shared language of

the Ebenezer School the situation of visually impaired before approaching the actual subjects
Multisensory Observation To know how people with visual impairments can be educated to learn

at the Ebenezer School how to live independently

Multisensory Observation To gain a detailed understanding of their daily lives, travelling experience,
and Interviews and special needs for app design of people with visual impairments
Expert Interviews To validate the findings resulting from interviews

Thematic Analysis To analyze the rich, complex, and intensive data

with Atlas.Ti from the interviews and observations

Figure 1. Research design.

There are two rounds of expert interviews. One is gaining the necessary knowledge before
researching with target participants. The second round is parallel as an expert validation of findings
resulting from interviews. We conducted in-depth expert interviews and multisensory observation
at the Ebenezer School, the only school for visually impaired people in Hong Kong, to understand
how they are trained to live independently. We can learn their capabilities after fully understanding
learning behaviors. Later on, based on their capabilities, we could propose the gamified approach that
could empower people with visual impairments.

We 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 utilized to gain information without directly interacting with participants,
through observations, nonreactive physical traces, and archives [70]. Firstly, we conducted unobtrusive
measures that 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 us the tools and other must-know techniques. During the observation,
the social worker answered various questions from us. We conducted “Fly-on-the-wall” observation,
which involved standing outside the classroom and observing through the window when students
were having a class or taking an examination in the classroom. Note-taking and discretion are both
keys for a successful “Fly-on-the-wall” method. When conducting this observation, we took hand
notes to document what we observe and our reflection. We also marked down questions to follow up
with interviewees later. In terms of discretion, hand notes could be less evident than documenting with
a mobile phone or camera. “Fly-on-the-wall” observation was chosen because it enables researchers to
acquire information unobtrusively by observing and listening without interfering with the individuals
or behaviors observed [70].
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While conducting the observation at the Ebenezer School, some matters needed to be considered.
As the sense of hearing of Ebenezer school students is very sensitive, researchers had to wear shoes
that do not make too much noise. When conducting interviews or observation, we should never wear
perfume, as the senses of the participants are delicate and sensitive. Additionally, while conducting the
studies, the participants were always punctual, even arriving at least 10 minutes before. While asking
them why they were so punctual, they mentioned that this was due to their disabilities, and 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. Then, we conducted multisensory participant observations and interviews from
sensory ethnography, reflecting of the ethnographic approach, with a focus on sensory perceptions
and experiences [71]. The innovative multisensory observation and interviews refer to walking, eating,
and sensing with users.

To ensure that the conversation would run smoothly and naturally, dining and walking with
the interviewees was beneficial because it could help the researcher raise the questions and help the
participants to recall their memories naturally. We have engaged in sensorial observations through
people with visual impairments participating in real environments. Furthermore, we 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 [71]. Questions relating to their feelings, opinions,
and different ways of using their body and senses were asked to participants.

Additionally, we 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, we encouraged participants to express and show how
they explore a new location using their multiple senses and utilizing various materials as props
and prompts. Certain participants will actually feel, sense, and engage in a multisensory 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 [71]. The video will encourage
the participants to utilize their whole bodies to demonstrate their multisensorial experiences via
these behaviors. Overall, the multisensory interviews and observation can offer researchers a deep
understanding and holistic explanation of everyday life and practice in ways that are impossible to
reduce to number [72]. The expert interviews can be regarded as a complementary method in the study.
Talking to experts could provide a valuable perspective in a systems-level view of the project area [73].

3.1. Selection of Participants

In the recruiting process, two types of blindness, congenitally blind and adventitious blind, were
included. The different levels of visual impairments, comprising blindness, severe, moderate, and
mild, were also considered in this study.

This study concentrated on people with visual impairments aged between 18 and 55 in Hong
Kong. We chose this age range based on the following considerations: (1) they can afford the travel
fee, (2) they are likely to travel, (3) they can travel independently, and (4) utilize mobile phones.
The age range and considerations are also based on the suggestions and validations by other expert
interviews conducted. Most experts confirmed that “visually impaired people over the age of 55
are relatively weak at traveling alone and their families do not feel comfortable allowing them to
travel alone. It is more difficult for them to use smartphones as well while traveling.” However,
seniors with visual impairments over 55 could be included in future studies. The ethical application
was approved by the Departmental Research Committee, the Hong Kong Polytechnic University
(reference HSEARS20161006001). Participants were provided with informed consent and all the related
information about the purpose and context of the study.
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As a downside to the sensory ethnographic approach, recruiting participants, especially visually
impaired participants, was arguably the most challenging aspect of the project. The traditional
interview is simply conducted in a controlled environment. It is a time-consuming process to identify
the right interviewees willing to dine and walk with us. A snowball sampling tactic, a method which
refers to the researcher accessing interviewees through other interviewees, applied in this study [74].
Hong Kong Society for the Blind, the biggest blind community, supported by the Government and
Hong Kong Blind Union, the first and biggest self-help organization managed by people with visual
impairments, assisted us in arranging 10 visually impaired members, consisting of five males and five
females, at their community to attend the in-depth interview. Their demographical information is
illustrated in Figures 2-5. We also conducted expert interviews (Table 1).

Aged 51-55
Aged 46-50
Aged 41-45
Aged 36-40
Aged 31-35
Aged 26-30

Aged 21-25

Male Female

Figure 2. Age of interviewees by gender.

70 4 Vision Condition - Years of Vision Impairment to Age

60 -

(48)

50 4

40 4

30

(26) (13) (18)
20 | ' i
26"

10 4

01

s3 s8 S0 s1 S5 s3  s7

Remark: Age of participant is indicated inside the body of bar. Years of vision impairment are indicated at the top of bar.

N

S4 S6 S

Figure 3. The vision condition of interviewees by the years of vision impairment to age.

Education Level to Participant Age Correspondance

4 (]
s I ()
s2 TR (]
s3
8
510
st
s5 S
59 | op  e——
57
0.0 20.0 40.0 60.0

Remark: H - High school level; U: Undergraduate level

Figure 4. Education level to participant age correspondence.
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Mainland

Taiwan
East Asia
Japan 22%

Korean 4%

4% Singapore
South-east Asia
4% Vietnam

Asia (others) 4%
4%
Overseas
4%

Figure 5. The destinations of interviewees have been traveled.

Table 1. Summary of expert interviewees.

Interviewee Organization Occupation Location
EO1 Hong Kong Blind Union SESAMI Founder Hong Kong
E02 Ebenezer School Principal Hong Kong
E03 Ebenezer School Social Worker Hong Kong
E04 Ebenezer School Vice Principal Hong Kong
E05 Ebenezer School IT/Mobility Specialist Hong Kong
E06 iSEE Mobile App Founder & CEO Hong Kong
E07 Beyond Vision Projects Founder & CEO Hong Kong
E08 Paﬁiiisaszh?(fl}l ;}O]ljoe %}ilgn Professor in Game Design New York City
E09 Helen Keller Services Assistive Technology Specialist New York City
E10 Helen Keller Services Principal IT Consultant New York City
F11 Hong Kong Blind Union Chief Executive Officer Hong Kong
E12 Dialogue in the Dark Chief Executive Officer Hong Kong
E13 The 13;;:‘1:5 igzlscs}i,bility Founder Guangzhou
E14 Factory for the Blind Manager Hong Kong

Audio Description

E15 Association (Hong Kong)

CEO & Principal Trainer Hong Kong

3.2. Data Analysis

Subsequently, a thematic analysis approach was implemented in the data analysis section.
Thematic analysis offers a useful and flexible approach for analyzing the rich, complex, and intensive
data from the interviews and observations to identify overlapping patterns of meaning [75]. We
uploaded all the transcripts, notes, photos and videos into ATLAS.ti (ATLAS.ti Scientific Development,
Berlin, Germany), the qualitative data analysis computer software. As observational data such as
notes, photographs and videos can be incorporated into the interview data as auxiliary or confirmatory
research [76], we analyzed all the different kinds of data together. We were open to seeking findings
not demonstrated in the past investigation; hence, the method was to conduct coding by following
the “bottom-up” inductive in which data are gathered, and theory is established as a result of data
analysis adopted in this project [77]. We followed the five steps of coding in the thematic analysis [78].
Through the expert interviews, we gained valuable feedback from experts who offer a holistic view of
this study and offer organizations” perspectives, such as NGOs and social enterprises. Based on the
findings from the need’s analysis, the experts provided a triangulation on the gamification approach to
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affirm and endorse the implication for gamified application design. After organizing and analyzing
the observations, interview materials, and photographs, they were categorized into eight themes.

4. Results

Actual quotations from the participants generated the following themes of the research. The
coding scheme consists of the following eight themes, with subthemes in each category (Figure 6).
The figure illustrates design inspiration, training, and love of traveling, which are the three most
frequently mentioned themes clustered from the data. Under each theme, the indicated subthemes are
also illustrated with percentages to show the importance within. Figure 7 indicates the eight main
themes corresponding to each interviewee. The detailed descriptions of the themes, with appropriate
citations from the text to describe the meaning of the themes, are presented from Sections 4.1-4.7. All
quotes present 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 an actual voice to the interviewees and
have been selected as instances that represent the collective themes.

Less focus on their
disabiliies 16% | gue trying new
experience 12%

“See” the scene by
experience 27%

Love trying
local food 11%

/ Sensory e Lowve sharing 8%
/' compensation 100% Dmg‘;‘:’ffm‘;'“‘zs%

19%

Limitation in
apps 39%

26%

Attitude as aspiration ‘ Training O Sensory compensation O Love traveling O Difficulties in traveling
O Accessibility issues O Design inspiration

Figure 6. Themes and subthemes frequency.

Attitude as aspiration ‘ 5% 2% 1% 9% 1% 9
WH.OQOOOOO
Sensory compensation ‘ . . . . . . .
|
| |
Difficulties in travelling i
Accessibility issues

Design inspiration |

S1 S2 53 S4 S5 S6 S7 S8 S9 510

Figure 7. The main themes are corresponding to each interviewee.
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4.1. Understanding Their Attitude as Aspiration

Under the theme ‘attitude as aspiration’, there are five sub-themes (Figure 8). In this context,
‘meaningful’ means they can participate in activities that seem impossible because they are visual such
as watching television, doing artworks, and traveling from their sighted peers’ point of view. The
interviews highlighted the capacity and ability of people with visual impairments, and one participant
emphasized: “What you can do, we can also do.”

Challenging oneself

Figure 8. Five sub-themes in the theme “attitude as aspiration.”.

During the observations, we noted that although people with visual impairments cannot see well,
they put effort into learning through their laptops and books (Figure 9).

Figure 9. Ebenezer School students are studying from books and using laptops.

When students with visual impairments study at school, they are encouraged to take care of
themselves, such as take-off/put on clothes, organize their clothes, and do the housework. If they
manage a 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. This is another way to use challenges,
rewards, and collections to motivate students.

The majority of the interviewees emphasized that they wished to challenge themselves, although
they understood how difficult it would be. One interviewee conveyed his wish, saying: “Yes, I wish to
travel abroad alone. No matter how hard and what the result is, I wish to have this experience at least
once.”

The interviews suggested that many people with visual impairments be eager to sharpen their
skills instead of staying at home in their comfort zone. While willing to learn and cope, they may be
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concerned about other people’s attitudes. Human beings have an instinct to adapt to the environment,
challenge various difficulties, and develop their abilities. Gamification on the app could fulfill the

demand of people with visual impairments for autonomy that willing to finish particular jobs and the
aspiration for self-development.

4.2. Understanding How They Had Been Trained

Under the theme ‘training,” there are five sub-themes (Figure 10). The premise of designing a
meaningful gamified travel app for them is to understand their abilities. We could perceive their
capabilities through observation and interviews of how they have been trained to adapt to life without
vision. After fully understanding their possible abilities to travel independently, we can better propose
the key features of applications that could empower them. The principal at Ebenezer School also stated

that when they teach students at school: “Visually impaired students have lost their sight, but their
other senses are trained to be greater.”
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Figure 10. Five sub-themes in the theme ‘training’.

The first process of navigation training involves memorization. When students enter a new room,
they have to memorize, for example, where the restroom is located by touching the objects in the room.
As one participant pointed out, they could not memorize the location of the objects immediately, so they
have to practice hard: “We people with visual impairments have to put more effort into memorizing
things than normal people.” However, when they are outside their home, they also mentioned they
cannot always memorize many steps between every two objects: “Many people think we remember
the route by counting our steps. However, I cannot memorize all the steps.”

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

“I usually will touch and count the telegraph poles or the pillars. I remember there is a
bakery where I can smell the bread aroma to recognize the location.”

O&M'’s essential skill is clock positioning, where the relative direction of an item is described
using the analogy of a 12-h clock. When showing the direction to people with visual impairments,
people are recommended to refer to these clock positions (Figure 11).
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Figure 11. Clock position training.

“This way” or “that way” is exceptionally unclear for some interviewees. The method of
positioning employing clock position is a metaphor designed for the visually impaired to indicate
directions. Another interviewee described how his teacher was training his O&M 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. 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.”

Indeed, people with visual impairments are encouraged to try doing things by themselves. The
principal at Ebenezer School stated the importance of being trained to be independent: “We teach
our students that you should try to do everything by yourself before you seek other people’s help.”
Cognitive training for visually impaired students includes the use of their other senses, which refers to
smell, touch, hearing, memory, and imagination. Interviewees regarded sensory compensation as an
essential coping strategy.

4.3. Needs for Sensory Compensation

Totally blind people who have lost their eyesight strive to use their other senses to experience and
sense the world around them. Thanks to the multisensory participant observation and interview, we
were 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.

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 12).

Figure 12. Sensory park at the Ebenezer School.

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.”
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Interviewees gave examples to demonstrate how they use their non-visual senses, such as 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:

“I use my senses a lot. I can recognize different sounds. On the 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.”

[...]

“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.”

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 recognize the
different sounds, too.” When they travel, they perceive unfamiliar environments through different
senses: “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.”

We were 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 I experience.”

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

“ ... We arrived early. I could sense 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.”

After she wrote her travel experience diary in Tibet, she showed the diary to her friends with
sighted peers who also traveled to Tibet. Her friends were surprised by how she focused on describing
the sounds and aroma that they usually do not notice. Another interviewee shared his experience of
using his senses when he travels to different places:

“Compared to Beijing, it is humid in Guangzhou. I can smell the dry and cold air while the
air in Guangzhou is cold and wet. When I visited the suburban areas, such as the Baiyun
Mountain, the refreshing air made me feel invigorated.”

The key findings in the sensory compensation section could be 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.

4.4. Passion on Traveling

Under the theme ‘love traveling’ there are six sub-themes (Figure 13). Despite potential difficulties
that people with visual impairments face when venturing into the outside world, the study showed
that, in contrast, they expressed a passion for travel.
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Figure 13. Six sub-themes in the theme ‘loving traveling.’.

Regarding traveling, 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 experience on ‘seeing’ students
after school when she traveled to Nepal to exemplify this point:

“In Nepal, I was ‘watching’ students leaving school. Junior-grade students were first leaving
school; they were 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.”

They also love sharing their traveling experience with their peers: “I love to share where I went
and what I ate in the “‘WeChat Moment’ because I want to share my travel experience with my friends.”

The majority of respondents maintained that they do not want to always stay in one place, so
they like traveling. They can come into contact with the outside world by traveling. Most of the
interviewees maintained that the most prominent benefit of travel is that it allows them to focus less
on their disabilities temporarily and more on the experience of traveling itself, such as experiencing
local customs.

The interviewees also wanted to try new things and experiences. Noteworthy, they can learn
about different cultures in different places. Although they cannot see, they still wanted to use another
method to experience the locals” culture and customs, supported by another participant who stated
the following:

“As the proverb says’ It is better to travel ten thousand miles than to read ten thousand
books.” I wished I could travel around.”

They also emphasized that they love trying the local food while traveling, and an interviewee
stated: “I will use the food app to discover the local food.”

4.5. Needs for Understanding the Difficulties in Traveling

Under the theme “difficulties in traveling’, there are three sub-themes (Figure 14). People with
visual impairments encounter many difficulties while traveling. Most of the interviewees stated that
they need sighted counterparts to go with them. This is because sighted counterparts can describe the
scenes for them.
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Inadequate audio description training

Figure 14. Three sub-themes in the theme “difficulties in traveling.’.

Although they travel with sighted peers, visually impaired people still face challenges while
traveling. They complained about their awful travel experience with sighted people. Given the
lack of audio description training, sighted people do not know how to describe the surroundings
when accompanying people with visual impairments on outings. One participant expressed his
dissatisfaction when his sighted peer accompanied him while traveling: “My friend only told me that
there is much grass, how beautiful the sun is today, and there is much garbage on the beach.”

Even partially sighted people do not know how to describe the surroundings if they are not
trained in audio description. One respondent with a low vision shared her experience when she
accompanied three people who are totally blind on their outings.

“I have been diagnosed with low vision so that I can see a little bit. I once told them there
are trees on both sides. However, 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 next.”

Therefore, the audio description with detailed descriptions in real-time should be provided.
Visually impaired people depend on sighted people to describe their surroundings when traveling.
However, visually impaired individuals currently have to accept the information passively, although
they wish to obtain and control the information by themselves. This is in accordance with the
self-determination theory [32] that the following three elements are determined as intrinsic motivators:
competence, autonomy, and relatedness. Understanding such obstacles enabled us to design a better
experience for the target users.

4.6. Needs for Accessibility

Under the theme ‘accessibility issues’, there are five sub-themes (Figure 15).
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Special design

Figure 15. Five sub-themes in the theme “accessibility issues.’.

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 Mainland China. The
blind track is terrible in Mainland China. As such, I think the visually impaired in Hong
Kong can walk independently.”

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

“The APS in Hunan is not as loud as in Hong Kong and Beijing. 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 volume of sound to make sure I
am walking in a straight line.”

Another interviewee shared his travel experience of the regional accessibility differences. “The
traffic lights in Japan are worse than the traffic lights in Hong Kong owing to the low sound. 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.
When they move to a new area, they were provided with mentor services to be familiar with the
community. The Hong Kong government also trains volunteers with audio description skills that
enable people with visual impairments to visit museums and watch films. However, volunteers were
limited that cannot provide services at all times.

The interviewees stated that the accessibility features on the iPhone help them to improve their
lives significantly. iPhone’s “VoiceOver’ function can turn text into speech to enable visually impaired
people to receive the information on their iPhone. To support different types of vision challenges,
such as color blindness, the iOS system allows users to invert colors, to reduce white points, to enable
greyscale, or to select from different color filters. I0S 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 by using the
shortcuts they set on their iPhone. We observed that they could immediately turn the accessibility
mode on and off. Users can significantly benefit from powerful accessibility features. However,
enabling all the accessibility features, especially the VoiceOver function, would lead to much more
power consumption. Therefore, another thoughtful design in the iPhone allows users to turn on the
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‘Curtain’ function, which saves power by darkening the screen while retaining functionality. Apple
has notably effective accessibility on the iPhone. However, the interviewees emphasized that all the
accessibility features work fully only when developers ensure that the coding meets the requirements
that enable the app to avail of all the accessibility features.

Most Hong Kong citizens have a positive attitude and are willing to help people with visual
impairments. Many interviewees mentioned they would seek help from other citizens if they could
not solve something by themselves while on outings. Besides the endeavor on building accessibility in
public amenities, the Hong Kong Government also educate citizens to lead awareness of inclusiveness
and accessibility (Figure 16). Figure 16 is one example that demonstrates how the Hong Kong
Government tries to educate citizens on how to care about the guide dog when they were working
with people with visual impairments on the bus. This education has remarkable achievements. While
the researchers were conducting the walking together method from sensory ethnography in the street
to accompany the people with visual impairments, we could hear some children said the dog was cute
and beautiful. Their parents immediately told them that the guide dog was working, so we can only
see but not touch them.

Figure 16. Inclusive society promotion on the bus.

4.7. Needs for Design Inspiration

Under the theme ‘design inspiration,” there are five sub-themes (Figure 17). All of the interviewees
agreed that ensuring the accessibility features on the iPhone is the most fundamental issue. All of them
recommended that knowledge and information should be fully provided in the app design. In this
vein, the detailed description and the audio description for the destination are vital.
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Figure 17. Five sub-themes in the theme “design inspiration.’
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They also suggested that traveling apps should provide various recommendations that users can
follow. Another interesting point is that when asking participants for suggestions about the app design,
all of them would emphasize some key points, such as the detailed descriptions needed while traveling.
However, interviewees were able only to provide some suggestions based on the existing applications
they had tried. Additionally, the features of the existing applications were limited. Therefore, the users
did not know what the application could be in the future, and they did not fully articulate the exact
need. We also tried to offer the features based on literature as prompts to interviewees. Yet, similar
to existing applications, most of the features from the literature were based on the computer science
and high-tech domain, such as the use of computer vision to enhance object recognition or navigation.
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 (Section 4.5) were useful, which
can be added to the app design recommendation.

All interviewees emphasized that mobile apps assist them in different ways. Navigation and
object recognition are the two essential app categories that most interviewees mentioned could benefit
from in the existing applications. For the navigation function, they use Google Maps frequently. When
they go out, they also need to take transportation. Therefore, they 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 (KMB, Hong Kong, China), a bus information app, allows people with visual impairments
to 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 get off. When they travel, they prefer to use
Uber (Uber Technologies, San Francisco, CA, USA) or DiDi (Didi Chuxing Technology, Beijing, China)
apps, an efficient mobility service that 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
interviewees mentioned the challenges they face when traveling alone. They used an app called Tap
Tap See (Cloudsight, Los Angeles, CA, USA), which utilizes the phone’s camera to recognize the
station board and objects around them. Although the recognition accuracy of these apps is not 100%
accurate, the interviewees maintained that the object recognition helped them considerably, and they
were positive about this technology.

Additionally, they mentioned that they use WhatsApp, WeChat, and Facebook, which sighted
people use for social purposes. These apps have relatively satisfactory accessibility. The lessons learned
from the previous app design are two-fold. The first is the proper design we can learn from; the other
is the poor design we should prevent. Indeed, most of the apps with negative reviews did not follow
the guidelines from WCAG2.0 or the Hong Kong government’s 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 (LABS 301, San Francisco, CA, USA)
(Figure 18).

Some interviewees complained that the accessibility function was not fully accessible in some
apps because some buttons did not have detailed descriptions. Those buttons should be read clearly in
the app, or it will cause repeated actions. The app should be divided into subtitles and sub-buttons so
that users can choose from a clear hierarchy.

Even if all buttons were given descriptions, if there were 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. The participants
demonstrated a desire to play games on their iPhone, like the popular game Pokémon Go (Niantic,
San Francisco, CA, USA). The playfulness component of exploratory play was emphasized by the
interviewees. The participants maintained that there were 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. However, few games or game-like applications
are specifically designed for them. This finding draws our attention to the importance of considering
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gamification strategy for app design, which enables people with visual impairments to have a travel
experience that is more engaging, motivating, and enjoyable. Interviewees also complained that
some apps were useful initially but were not updated to solve technical issues and add more content.
Therefore, continued app enhancement for people with visual impairments is crucial.
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Figure 18. OverThere app screenshot.

5. Discussion

5.1. Findings From Needs Analysis

The interviewees were generally particularly positive about travel and socializing with other
people. Although they cannot see the scenes, they can engage with the atmosphere, customs, food,
and the locals of the travel location. They also demonstrated a desire to play games on their iPhones.
Therefore, we considered adding gamification elements to the app design to enhance engagement,
motivation, and enjoyment in the travel experience.

The findings can be approached by Self-Determination Theory [32] and Maslow’s Hierarchy of
Needs [31]. The results show that the participants want to achieve self-actualization, such as challenging
themselves and sharpening their skills once they have satisfied their physiological needs. They all
agreed that as a tourist, in an unfamiliar environment, can contribute to their personal development,
offer a chance to show one’s capabilities, and achieve a feeling of accomplishment. The study resonates
with research, which states that the achievement of tourism for those with visual impairments can be
profound compared to sighted tourists [16]. The findings demonstrate that knowing one has overcome
challenges in an unfamiliar environment can help one to cope with the day-to-day challenges in
familiar places and prove that they can do it. The findings provide detailed information about how they
are trained to use their other senses to engage with the world. Understanding their training enables
researchers to comprehend their unique skills, which can be used for further design. The findings are
corroborated by the existing literature from other countries that many visually impaired people can use
their remaining vision, supplemented by their other senses and their kinaesthetic skills [30]. Valuable
results in the sensory compensation section can also be considered in app design functions, such as the
usage of audio description, and how to utilize different senses to enable their travel experience.

During the interviews, all participants emphasized how smartphones have positively changed
their lives. The accessibility features in iPhones are powerful and useful so 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
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impaired users as early as possible. It is vital to follow the accessibility guidelines and regulations for
app design. The participants are interested in challenging themselves to fully benefit from sensory
compensation and to gain in-depth descriptions of their environments, which were among the key
insights that led to the gamified app implication.

5.2. Gamification Approach

The PERMA model was selected as a framework for designing the app in this study because of its
suitability for both tourism experiences and the gamification domain. From a practical gamification
design point of view, the researchers also applied Lazzaro’s [67] four kinds of fun theory and MDA
framework [68]. Mechanics are the instruments adopted to design games, whereas dynamics refers to
how players interact with game playing. Aesthetics represent how the game enables the player to
feel during the game experience. These aesthetics in MDA refer to eight types of the fun of playing
games: narrative, sensation, challenge, fantasy, expression, fellowship, discovery, and submission [79],
as detailed in Table 2.

Table 2. Eight aesthetics in MDA.

1. Sensation 2. Fantasy 3. Narrative 4. Challenge
Evoking emotions from player Game as make-believe Game as unfolding story Game as obstacle course
5. Fellowship 6. Discovery 7. Narrative 8. Challenge
Game as social framework Game as uncharted territory Game as soap box Game as mindless pastime

In design practice, the three levels in the MDA model enabled us to start from the emotional
points, then set the design goals, and conceptualize the dynamic user behavior in the gamified system.
Zichermann and Cunningham [59] assisted in designing the sequence and structure of app features.
Additionally, the concept of the engagement loop discussed by renowned game designer and scholar
would also be considered. The core engagement loop associated with game mechanics can be merged
with positive reinforcement and feedback loops that ensure the user remains engaged in the game. The
gamification design loop is based on the workflow: a motivating emotion that contributes the social
call to action, which then contributes player re-engagement, and then feedback or reward. Figure 19
represents this concept.

Figure 19. The social engagement loop.

The player’s motivation subsequently drives the outcome in any system. Therefore,
comprehending player motivation is of paramount importance when developing a successful gamified
system. Based on Radoff’s [66] general game experience research on game mechanics that entice
positive emotions, Zichermann and Cunningham [59] conclude with 12 motivations for gamification
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design. We regarded these motivations and related game mechanics as the dominant design theoretical
approach of this project.

5.3. The Implication of Gamification of App Design

All the insights and findings provided several crucial design implications for designing a better
tourism app for people with visual impairments. The participants admitted that, among numerous
ways to learn about the destination, playing game-like applications and knowing about the destination
are more enjoyable. Compared with other conventional approaches of learning about a destination
(such as online, books, travel agents), playing a game related to a destination is more playful.

Pokémon Go is an app based on exploratory play; however, according to the interviewees, they
stated it was challenging to manage the visual clues. The app could provide another opportunity for
them to play Pokémon Go, with which users felt satisfied. Hence, adding the gamification strategy
in the app design is applicable. Therefore, the challenges of gamification should be less considered.
Indeed, for people with visual impairments, traveling is already a challenge to them. The app makes
“challenge(s)” more meaningful and exciting, especially for assisting people with visual impairments.
These two are the main ideas why games are so addictive to players. For those who like traveling 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.

Before adopting the gamification elements, full accessibility should be enabled. Apple has
devoted notable efforts to improve the accessibility of the iPhone. Therefore, those who wish to create
applications for people with visual impairments must follow the relevant international and local
accessibility guides and fully understand all the accessibility features implemented on the iPhones.

The app could provide two travel modes (exploration mode and relaxation mode), that enable
users to travel based on their preference. In the exploration mode, users will be given multiple tasks,
including discovering hidden virtual items through a vibration pathway, finding hidden voices through
narration, and seeking photo-sharing opportunities for locals. Here, the features of challenge, narrative,
and discovery are drawn from LeBlanc’s eight types of fun [79], and ‘missions’ from motivations for
gamification design [59]. In the chill mode, the app will recommend spots where users can relax or
meditate. The feature provides ‘easy fun’ [67].

Users could automatically receive feedback by listening to the music to check whether they have
completed the mission. The reward can be points for a coupon or a part of a song. The user should
check all the spots that the app suggests in order to gain the whole song or a coupon. Surprise, gifting,
collecting, coupons, and reward system build on concepts presented by Lazzaro [67], Zichermann, and
Cunningham [59], while joy and gratitude are associated with positive emotions [56]. This feature
stimulates the exploration of the destination space (‘easy fun’ in Lazzaro [67]).

The app should provide “autonomy” that allows people with visual impairments to obtain and
control the information themselves, and not just wait and accept passively for other sighted people to
“feed” the information. Information feeding could be provided through an automatic well-designed
audio description that consisted of the advice and stories from various senses when users pass by a
new site within an attraction. The feature creates a sense of accomplishment by ‘unlocking’ them and
triggers curiosity by providing new knowledge without user prompts [59].

Users can leave messages for other visually impaired users, such as tips, experiences, and feelings.
Other users’ messages can be liked, with the top 10 popular messages displayed on the leaderboard of
the app. Users can also post questions that everyone can answer. Users can explore the wonderful
experiences with valuable tips in each destination. Users can make friends with any users on the
leaderboard by leaving a message for them. This feature provides users opportunities to make new
friends and to expand their circle of friends. Getting attention, sharing, gaining status, competition,
fame, leaderboard, and “a social call” to action in line with suggestions offered by Zichermann and
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Cunningham [59], while Lazarro’s [67] ideas on communication and social aspects of fun serve to build
the foundation of positive emotions.

With a growing community, users could contribute to a detailed database of localized information.
The information grows with the community, forming an utterly crowd-sourced tourism map of the
world. Community, increasing content, community status, collaboration, co-creativity, and feeling of
“growing” are particularly inspired by Zichermann and Cunningham [59].

6. Conclusions

As a highly developed region, the Hong Kong Government has given special consideration to
removing the physical barriers and educating the general public about disability, but the meaningful
experience to ensure a higher quality of life for people with visual impairments should be offered. In
order to comply with the sustainability goals from UNGA [7] and the “Accessible Tourism for All” call
from UNWTO [10], this study first examined the needs of people with visual impairments and then
investigated how gamification features can be implemented to enhance the on-site tourism experiences
of people with visual impairments. The study conducted multisensory participant observations and
interviews that provided a more comprehensive view of people with visual impairments in Hong
Kong and an in-depth analysis of the aspirations of people with visual impairments.

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 government focuses on creating and promoting an inclusive and sustainable society so
that all individuals can enjoy respect and equality in various aspects of life. In view of this inclusive
society, there are more opportunities to create meaningful research beyond the basic needs of people
with special needs. The finding is consistent with that other scholars stated that people with visual
impairments had the same desire to enjoy traveling [14].

All interviewees contended that they benefit significantly from smartphones (Figure 20). The
existing apps can meet their basic life requirements. However, few studies have examined whether
apps can offer higher needs related to emotions for people with visual impairments. ‘Smart tourism’
with embedded and state-of-the-art technology, especially 5G, can transform real-time and real-world
data to enrich the on-site tourism destination experiences.
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Figure 20. People with visual impairments using smartphones.
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The insights led to the specific design implications, which suggested that applying gamification
could enrich the tourism experience and create an emotional connection with a place. Additionally,
gamification could provide meaningful goals, a sense of purpose, achievement and enjoyment, and a
feeling of autonomy, while traveling with the use of emerging technology.

This study proposed a gamified approach to future app design for people with visual impairments.
As its foremost contribution to knowledge, this investigation advances the understanding of the needs
of people with visual impairments, particularly from the mobile device from the tourism perspective.
This new knowledge can contribute to filling both the research gap and product gap about people with
visual impairments in the field of app design generally and in travel-supporting apps specifically. This
project offered empirical notes on the implementation of sensory ethnography methods to understand
visually impaired people’s needs. A further point is that the visually impaired community will derive
a benefit by delivering them with more meaningful tourism experiences in the economic aspect of
ensuring digital products are more affordable from this research. The research provides insights into
social enterprises, organizations, and government entities, serving people with visual impairments.
Ultimately, the findings of the study can contribute to academia in tourism and travel research,
gamification research, user experience design research, and disability studies.

Although a diverse range of visually impaired participants were involved in this research, more
participants could ideally have been involved. It should be noted that this study included most of the
participants from a low-income background only, and they were all mainly linked to two organizations,
one is the biggest and the other has the longest history, serving people with visual impairments locally
in Hong Kong. Potential target users with a higher income who have more possibilities to travel
outside their home city/country may require a more nuanced and customized approach regarding
safety and cultural factors. Future studies should include further understanding and needs on the
smart app design and prototype testing for people with visual impairments.
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