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Abstract

In recent years different forms of media communication have increased in popularity
and brought new technology into our daily lives, such as social media and
smartphones. It has brought new opportunities for communication. However, there
has traditionally been a communication gap between the deaf/hard of hearing
(D/HoH) and hearing people. The question therefore arises: Are the new
communication opportunities able to bridge this communication gap? This research
aims to explore new communication opportunities for D/HoH people by the use of
social networking services (SNS) and the new communication applications (apps). It
will provide an innovative communication solution, via interaction design, for

bridging the aforementioned communication gap between D/HoH and hearing people.

This study is divided into two parts: a. Preliminary study; b. Primary research and
creative practice. The preliminary study shows that new media communication
technologies (SNS and communication apps) can open new communication
opportunities and bridge the communication gap between D/HoH and hearing people.
This study argues it is possible because there are three specific features provided by
SNS and communication apps. However, it also shows there is a further
communication gap in face-to-face (FTF) communication even when using SNS and
communication apps. This is because the physical interaction with nonverbal
messages is absent in the use of SNS and communication apps. The primary research
provides a communication solution (a smartphone app ‘Talk2Me’) that has been
developed through interaction design creative practice and specifically a user-centred
design (UCD) development process. The resulting app can be used to bridge the FTF
communication gap between D/HoH and hearing people. This innovative
communication solution provides a specific way to communicate between D/HoH

and hearing people in FTF communication.

This study contributes new knowledge in the understanding of SNS and
communication apps as used by the D/HoH, which are not studied in detail in existing
literature. In addition, this research contributes an innovative communication solution
for the D/HoH that has been specifically developed from an interaction design

perspective.
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CHAPTER ONE
INTRODUCTION



Chapter 1: Introduction

This chapter introduces the original background and motivation for doing this
research and defines the research aims and questions. In addition, this chapter

provides an outline of this Ph.D. thesis.
There are three sections in this chapter:

a. Research Background
This section describes the general research background and explains the

original motivation for undertaking this research.

b. Research Aims and Questions
This section explains the main research aims and defines the research

questions of the study.

c. Research Findings and Contributions
This section highlights the significant research findings and contributions of

the study.

d. Thesis Structure
This section provides a brief outline of the contents of the seven chapters in

this thesis.



1.1 Research Background and Motivation

Communication is a very important aspect for human beings. ‘Every aspect of our
daily lives is affected by our communication with others’ (Littlejohn and Foss 2007,
p.2). Communication is one of the most commonplace and everyday human
behaviours that conveys people’s thoughts. In recent years, our ways of
communicating and interacting have been radically transformed through new forms
of communication media and technologies, such as social media and smartphones.
These new media communication technologies have changed our communication
methods and behaviours: People avoid or have less and less oral conversation and
face-to-face (FTF) interaction (Pierce 2009; Turkle 2012). In addition, the new media
communication technologies (social media and smartphones) have opened new
communication opportunities and people spend more and more time communicating
using these methods (Baym, Zhang and Lin 2004; Keating, Edwards and Mirus 2008;
Pierce 2009).

Communication is a primary problem for deaf/hard of hearing (D/HoH) people due to
their hearing loss. Vernon and Andrews (1990, p1) indicate that ‘the very essence of
the disability of hearing impairment is its effects on communication and the resulting
impact of communication on behavior.” People who are D/HoH use various methods
to communicate and interact with hearing people. However, it will be shown in the
following sections that there remains a communication gap between the D/HoH and
hearing people. One main reason is that the primary communication methods (sign
language, limited speech and lip reading) used by D/HoH people are different from

the primary communication method (speech) used by hearing people.

New media communication technologies (SNS and communication apps) might open
new communication opportunities that bridge the communication gap between the
D/HoH and hearing people. This is because communication between the D/HoH and
hearing people can bring them closer and improve understanding. For example, the
author in his personal experience of communicating and interacting with one of his
D/HoH friends has seen that there is no actual communication gap between him and

his D/HoH friend when they are communicating via SNS and communication apps,



such as the use of Facebook and WhatsApp. This is a significant improvement in an
ability to communicate with the author’s D/HoH friends that did not exist before. It is
possible that the new forms of SNS and communication apps allow new opportunities
and possibilities and richer communication experiences between the D/HoH and

hearing people. This is the original motivation for undertaking this research project.

There are various communication solutions for the D/HoH. Signed communication
and written communication are two typical solutions (Barnett 2002), whilst cochlear
implants and hearing aids are two hearing technologies for the D/HoH. A review of
existing D/HoH communication solutions (see 2.2.1 Existing Communication
Solutions for the D/HoH, p.18) show there are three categories of communication
solution/technology for the D/HoH: a. Teletypewriter (TTY), Telecommunications
Relay Service (TRS) and Video Relay Service (VRS), b. SMS, IM, Email and Fax
and c. Sign Language and Voice Recognitions. Current studies have shown that social
media (SNS) and smartphones (communication apps) have brought new forms
communication and opened new communication opportunities (see 2.2.2 Potential

Communication Solutions: New Media Communication Technologies, p.22).

The existing literature that discusses SNS and communication apps as used by the
D/HoH and with particular reference to the communication problem between the
D/HoH and hearing people, is limited. In addition, most studies in the field of D/HoH
communication solutions mainly focus on the development of relevant technology. In
the recent years, design has become a significant part of solutions created to improve
human health and wellbeing. This research attempts to investigate and provide a new
communication solution for the D/HoH. This solution is specifically developed via

interaction design practice.



1.2 Research Aims and Questions

Based on the above research background and the original motivation of this research,

this section indicates the research aims and questions of this study.

1.2.1 Research Aims

Existing literature shows that new media communication technologies have affected
the way people communicate and have opened up new communication opportunities
(Baym, Zhang and Lin 2004; Keating, Edwards and Mirus 2008; Pierce 2009).
However, within the existing literature, there is a lack of knowledge of new media
communication technologies (SNS and communication apps) as used by D/HoH

people, particularly in terms of communicating with hearing people.

Firstly, this research aims to build an understanding of new media communication
technologies (SNS and communication apps) as used by the D/HoH and it is
proposed that SNS and communication apps can open up new communication
opportunities for communication between the D/HoH and hearing people. It will also
be investigated how SNS and communication apps can bridge the communication gap

between the D/HoH and hearing people.

Secondly, this research aims to investigate a new communication solution through a
creative practice of interaction design (design of a smartphone app that can be used to
bridge the FTF communication gap between the D/HoH and hearing people).
Furthermore, the FTF communication gap is a significant communication problem
found from this research. Part of this research shows that SNS and communication
apps are able to bridge the non-FTF communication gap between the D/HoH and
hearing people. However, there remains a further communication gap in the FTF
communication between the D/HoH and hearing people even with the availability of

SNS and smartphone communication apps.



There are two research aims in this study:

* The first research aim is to investigate the influences of new media
communication on the D/HoH and explore new communication opportunities
offered by SNS and communication apps for bridging the communication

gap between the D/HoH and hearing people.

* The second research aim is to investigate a new communication solution
through an interaction design creative practice (design of a smartphone app)
that can be used to bridge the FTF communication gap between the D/HoH

and hearing people.

1.2.2 Research Questions

There is a question that needs to be asked at the beginning of the study, so as
understand the influence of new media communications on the D/HoH. This question
aids in understanding how new media communication technologies (SNS and
communication apps) are used by the D/HoH, an understanding that is limited in the

existing literature.

The first research question of this study is:

* Are the new media communication technologies of SNS and communication
apps able to open new communication opportunities for the D/HoH to

communicate and interact with the hearing community? If so, how?

This research will conduct a preliminary study (see Chapter 4: Preliminary Study:
New Communication Opportunities offered by SNS and Communication Apps for the
D/HoH, p.63) to answer the first research question. From the preliminary study, the
reasons of how and why SNS and communication apps are able to open new
communication opportunities and bridge the communication gap between the D/HoH

and hearing people will be argued. In addition, the preliminary study will argue there



is still a communication gap in FTF communication between the D/HoH and hearing

people even when using SNS and communication apps

The second research question that addresses the FTF communication gap is:

* How to bridge the FTF communication gap between the D/HoH and hearing

people via design of a smartphone app?

This research will conduct an interaction design creative practice (see Chapter 5:
Primary Research: Interaction Design Creative Practice, p.94) to answer the second
question. A smartphone app will be designed that can be used to bridge the FTF

communication gap between the D/HoH and hearing people.



1.3 Research Findings and Contributions

This section summarises the research findings and contributions of this study.

Four research findings:

New communication opportunities offered by SNS and communication apps that

can improve the communication between the D/HoH and hearing people.

Three significant features involved in SNS and communication apps that can open

new communication opportunities for the D/HoH.

A FTF communication gap exists between the D/HoH and hearing people even

when using SNS and communication apps.

A novel communication solution is developed that can bridge the FTF

communication gap between the D/HoH and hearing people.

Three research contributions:

A new understanding of SNS (Facebook, Twitter and Linkedin) and
communication apps (WhatsApp, LINE and WeChat) as used by the D/HoH. This
contribution shows that the D/HoH believe SNS and communication apps can

improve the communication between the D/HoH and hearing people.

A further understanding of three significant features (a. An accessible
communication channel, b. An integrated communication and social platform and
c. An optimised multi-function interface) involved in SNS and communication

apps that can open new communication opportunities for the D/HoH.

An innovative communication solution that can be used to bridge the FTF
communication gap between the D/HoH and hearing people. This communication

solution is a smartphone app design developed using interaction design.



1.4 Thesis Structure

This thesis is divided into seven chapters as outlined below. The appendices in this
Ph.D. thesis include the questionnaire and interview data as well as the development
materials of the interaction design creative practice, an ethics approval letter, relevant
publications and research achievements. In addition, a CD-ROM is attached as part of

this thesis containing the prototypes from the study.

Chapter 2: Literature Review, defines the D/HoH and their communication
problems, and in addition explores existing and potential D/HoH communication
solutions. Furthermore, this review reveals the differences between computer-
mediated communication (CMC) and FTF communication and relevant design

studies in the field of human health and wellbeing.

Chapter 3: Research Methodology, introduces the research design and the
interaction design creative practice in this study. It also reviews relevant design
methods and explain the design method (user-centred design) used in this study. In

addition, this chapter states the ethical issues associated with this research.

Chapter 4: Preliminary Study: New Communication Opportunities offered by
SNS and Communication Apps for the D/HoH, focuses on discussions new media
communication technologies (SNS and communication apps) as used by the D/HoH
and aims to answer the first research question. In addition, the findings from this

chapter led to the secondary research question.

Chapter 5: Primary Research: Interaction Design Creative Practice, investigates
and provides a new communication solution that addresses the FTF communication
gap between the D/HoH and hearing people, through a creative practice of interaction

design based on a user-centred design development process.

Chapter 6: A Smartphone App: Talk2Me, indicates significant innovations of the
smartphone app design ‘Talk2Me’ and presents a completed prototype with detailed

interfaces. Furthermore, this chapter compares the Talk2Me app with other similar



apps. This chapter also summarises feedback from end-users about the final prototype

of the Talk2Me app.

Chapter 7: Conclusion and Further Work, restates the principal outlines and
significant outcomes of this practice-based research project. This chapter also states

the potential limitations of this research and possibilities for future work.
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CHAPTER TWO
LITERATURE REVIEW



Chapter 2: Literature Review

This chapter defines the D/HoH and their communication problems and reviews
existing and potential D/HoH communication solutions. In addition, this chapter

examines and discusses the difference between CMC and FTF communication.
There are four sections in this chapter:

a. The Communication Gap between Deaf/Hard of Hearing and Hearing People
This section defines the D/HoH and the communication gap between the
D/HoH and hearing people, and explores additional issues associated with the

D/HoH in FTF communication.

b. Existing and Potential Communication Solutions
This section reviews existing communication solutions for the D/HoH and

potential communication solutions offered by SNS and communication apps.
c. Computer-mediated Communication and Face-to-Face Communication

This part reviews CMC and FTF communication and indicates significant

differences between CMC and FTF communication.
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2.1 Communication Gap between Deaf/Hard of Hearing and Hearing

People

Deaf and hard of hearing people are a particular group studied in this research. This
section firstly gives a definition of the D/HoH and then describes the communication
gap between the D/HoH and hearing people. In addition, it explores further issues

with regard to the D/HoH in FTF communication.

2.1.1 Definition of the Deaf and Hard of Hearing

There are many types of deafness with nuanced differences in their communication
behaviours due to dissimilarities in their communication abilities. The Congenital
Deaf, for example, learn sign language as their primary communication method when
they are born, whilst the Acquired Deaf become deaf after first being able to hear and
speak without impairment. There are also different levels of hearing impairment, all
types of deafness can be divided into two broad groups: deaf and hard of hearing

people. Table 2.1 below shows the differences between deaf, hard of hearing and

hearing people.
Definition Level of Hearing Impairment
Deaf People ‘Profound’- hearing loss where one can only hear sounds equivalent to
or over 95 decibel (dB).
Hard of ‘Severe’- hearing loss where one can begin to hear sounds between 71

Hearing People | and 95 dB.

‘Moderate’- hearing loss where one can begin to hear sounds between
41 and 70 dB.

‘Mild’- hearing loss where one can only begin to hear sounds between
20 and 40 dB.

Hearing People | No hearing loss (one can hear sounds under 20 dB).

Conversational speech can be measured as having a loudness of approximately 60 dB
(see Middleton 2010, p.1-2).

Table 2.1. Definition of Deaf, Hard of Hearing and Hearing People

In other words, deaf people can be defined as people with hearing loss who receive

no useful linguistic information from sound and use other communication methods
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such as sign; hard of hearing people can be defined as people with hearing loss who
still receive limited linguistically useful information from speech and for example use
lip movement/reading (they also use some physical information and sign language as

a supplement) as their primary communication method (Barnett 2002).

The term Deaf/Hard of Hearing (D/HoH) is used to represent the target audience in
this study. The target audience does not include the ‘mild’ hard of hearing people,
who usually use oral language as their primary communication method, for the
purpose of this study this sub group is being included as part of the hearing

community.

2.1.2 A Communication Gap between the D/HoH and Hearing People

The nature of communication is an activity by humans to transfer information and
thoughts. People ‘write themselves and their community into being’ through the way
they communicate (Dansh 2007, p.2). Littlejohn and Foss (2007, p.2) note that ‘we
treat communication as central to human life.” Communication is one of the most
commonplace and important activities in our daily lives; it conveys our thoughts and
transfers information. However, Vernon and Andrews (1990, pl) indicate ‘The very
essence of the disability of hearing impairment is its effects on communication and
the resulting impact of communication on behavior.” Communication is the main

problem for the D/HoH because of their hearing loss.

Barnett (2002, p.695) notes, ‘The key to successful communication with people with
hearing loss is the ability to adapt to the needs of the situation.” D/HoH people use
two systems to communicate: one is used to communicate with the D/HoH and
another is used to communicate with hearing people (Schiff and Ventry, 1976). The
communication methods used by the D/HoH not only depend on their communication
ability but also on the people with whom they communicate. Looijesteijn (2009)
indicates that the D/HoH face more stress and difficulties when they communicate
with hearing people. D/HoH people and hearing people use different means as their
primary communication methods. D/HoH people use sign language and limited

speech with lip movement/reading, whilst hearing people use speech. Because of the
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different communication methods used by the D/HoH and hearing people there is a

communication gap between the D/HoH and hearing people.

Although D/HoH are able to use their primary communication methods to
communicate and interact with hearing people if those hearing people can understand
and use these communication methods, most of hearing people do not understand
sign language and have limited experience in communicating with the D/HoH
(Bouvet 1990; Looijesteijn 2009).

2.1.3 A Further Issue of the D/HoH in FTF Communication

The primary research of this study (see Chapter 5: Primary Research: Interaction
Design Creative Practice, p.94) aims to investigate a communication solution to
address the FTF communication gap between the D/HoH and hearing people, visual
attention is a significant issue in FTF communication. Visual attention is one of the
five senses (sight, sound, taste, smell and touch) used to perceive the environment.
Visual attention for the D/HoH is different from visual attention in hearing people
and has a greater significance in communication. Watanabe et al (2011, p.1) explains
that it is because of ‘adaptation to hearing loss and/or consequential changes in
communication strategy’. The D/HoH rely on visual sense much more than the audio
sense during communication. Stivalet et al (1998) indicate that the D/HoH
congenitally have more efficient visual processes than normal hearing people that can
help the D/HoH during communication. The visual processes augment the verbal and

nonverbal information.

Nonverbal information, such as eye contact, facial expressions, handshakes, head
nods and smiles, are important communication elements that can help the D/HoH
recognise and perceive information from those they communicate with, particularly
when receiving emotional information during FTF communication. Nonverbal
information is able to enhance the understanding of communication when the D/HoH
communicate using sign language or limited speech with lip movement/reading
(Bettger, et al 1998; Watanabe, et al 2011). In addition, nonverbal information
(physical interaction with nonverbal messages) is one of the most significant
elements in FTF communication, which will be discussed in the following section

(see 2.3 Computer-mediated Communication and Face-to-face Communication, p.30).
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2.2 Existing and Potential Communication Solutions

There are various existing communication solutions used in the D/HoH community.
Sign language is the primary solution used by the D/HoH without needing speech and
listening, whilst cochlear implants and hearing aids are two hearing technologies used
to support the D/HoH to hear sounds. Cherniavsky et al. (2009) indicate sign
language has the same communication rate as spoken language. However, only a
minority of the hearing use and understand sign language. Furthermore, cochlear
implants and hearing aids only benefit a small part of the D/HoH because most of the
D/HoH do not wear cochlear implants and hearing aids (Looijesteijn 2009). For
example, there are more than 10 million D/HoH people in the UK and only about 10
thousand of them wear cochlear implants and 2 million wear hearing aids (Action On

Hearing Loss 2011).

Barnett (2002) indicates two typical communication solutions for the communication
between the D/HoH and hearing people (when cochlear implants and hearing aids are
not available): signed communication (via a sign language interpreter) and written
communication (via a pen and a paper). However, a sign language interpreter and a
pen and a paper are not always available when communication occurs between the
D/HoH and hearing people. Also, people can feel awkward with the role the
interpreter plays as mediators during more private communications (Barnett 2002).
This section will review other existing communication solutions for bridging the
communication gap between the D/HoH and hearing people when the above two
solutions (signed communication and written communication) are not available. In
addition, this section reviews and discusses new media communication technologies
(social media and smartphones), which are the potential communication solutions

investigated in this study.

2.2.1 Existing Communication Solutions for the D/HoH

In a review of the Journal of Deaf Studies and Deaf Education, there are various

studies that investigate hearing technologies for the D/HoH in different

16



communication circumstances (e.g. communication, education, emergency and
medical care). In addition, a search of the UK Apple app online store by searching
with the key words of ‘deaf” and ‘hard of hearing’, shows three main types of
smartphone apps specifically designed for the D/HoH: a. sign language learning apps,
b. communication apps and c. other apps (e.g. alerts, subtitles). Existing
communication solutions for the D/HoH can be divided into three broad categories: a.
Teletypewriter (TTY), Telecommunications Relay Service (TRS) and Video Relay
Service (VRS), b. SMS, IM, Email and Fax and c. Sign Language and Voice

Recognition.

(1) Teletypewriter (TTY), Telecommunications Relay Service (TRS) and Video
Relay Service (VRS)

Teletypewriter (TTY), telecommunications relay service (TRS) and video relay
service (VRS) are three communication technologies specifically designed for the
D/HoH, these are the three communication solutions/technologies commonly used
between the D/HoH and hearing people (Maiorana-Basas and Pagliaro 2014; Power,
Power and Horstmanshof 2007). TTY is a significant invention created by Robert
Weitbrecht in the late 1960s for the D/HoH (Lang 2000). It was the first telephone
specifically designed for the D/HoH, and it allows them to communicate over a
telephone line via text and typing. It is a text-to-text communication
solution/technology. However, in recent years Short Message Service (SMS), Instant
Messaging (IM), and E-mail have replaced the TTY used by the D/HoH (Maiorana-
Basas and Pagliaro 2014). TRS is a technology combining with TTY that allows a
D/HoH person to make a call to a hearing person through text typing. The typed text
will be relayed as voice messages via a TRS operator in real-time to the hearing
person. It is a text-to-voice communication solution/technology. VRS is a technology
similar to TRS but based on a video call that allows a D/HoH person to make a call to
a hearing person through sign language. The sign language performed by the D/HoH
will be relayed as voice or text messages via a VRS operator (a sign language
interpreter) in real-time to the hearing person. It is a sign-to-voice/text translation
communication solution/technology. For example, the P3 Mobile app is a VRS

system used via a smartphone. In summary the three services are: a. text-based
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communication (TTY), text-to-voice communication (TRS), and sign-to-voice/text

communication (VRS).

(2) SMS, IM, Email and Fax

SMS, IM, Email and Fax are communication solutions/technologies not specifically
designed for the D/HoH but commonly used by the D/HoH to communicate and
interact with hearing people. The technologies of SMS, IM, and E-mail have been
used as common communication solutions to address the communication gap
between the D/HoH and hearing people (Goggin and Newell 2003; Henderson-
Summet et al. 2007; Maiorana-Basas and Pagliaro 2014; Pilling and Barrett 2008;
Power and Power 2004; Power, Power and Horstmanshof 2007; Wagreich 1982).
These communication technologies have also reduced the isolation of the D/HoH
because there is no actual difference between the D/HoH and hearing people when
they are using SMS, IM, and E-mail (Bakken 2005; Power and Power 2004). Power,
Power and Horstmanshof (2007) indicate SMS, IM, and E-mail provide the D/HoH
an equal communicative footing when they communicate with hearing people.
Furthermore, Power, Power and Horstmanshof (2007) conducted a survey with 172
D/HoH participants to investigate the use of these text-based communication
technologies. The study shows that these text-based communication technologies are
regularly used by the D/HoH in different communication circumstances, for example,

using SMS for personal interaction and Email for business.

Power, Power and Horstmanshof (2007) indicate the primary purpose of using these
text-based communication technologies is to enhance D/HoH people’s sociability.
Text-based communication technologies for the D/HoH are not only used for the
content of the messages, but for the sense of social interaction (Horstmanshof and
Power 2005). The social issues of the D/HoH using text-based communication
technologies will be discussed in the following section (see (2) Impacts of SNS and
Communication Apps, p.24). In addition, fax is a telephone-based equipment for
transmitting scanned material (text and images). It is also a communication
solution/technology used by the D/HoH for both personal and business purposes
(However, Power, Power and Horstmanshof 2007). However, today the use of fax has

been replaced by SMS, IM, and E-mail (Maiorana-Basas and Pagliaro 2014).
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(3) Sign Language and Voice Recognition

Sign language and voice recognition are two other possible communication

solutions/technologies for the D/HoH. Sign language recognition is a technology that

supports sign language to speech or text translation, whilst voice recognition is a

technology that supports speech to text or sign language translation. These two

technologies can be used to assist the communication between the D/HoH and

hearing people e.g. when sign language interpreters are not available.

a.

Sign Language Recognition

There are 1,190,000 research results shown in the past ten years (2005-2015)
when searching for 'sign language recognition' in Google Scholar and 4,479
results in the ACM Digital Library. However, sign language recognition is still a
developing technology and the recognition accuracy is still weak (Cooper, Holt
and Bowden, 2011; Lopez-Ludena et al. 2013). Researches working on improving
sign language recognition system for the D/HoH include examples such as
SignSpeak (Dreuw et al. 2010), DICTA-SIGN (Efthimiou at al. 2010), LSESpeak
(Lopez-Ludena et al. 2013), Microsoft Kinect (Sun, Zhang and Xu 2015) and
MotionSavvy UNI (MotionSavvy 2015). The SignSpeak research project has
developed a new vision-based technology for recognizing sign language and
translating it into text. The DICTA-SIGN project developed a technology that
allows D/HoH people make Web 2.0 interactions (e.g. via Facebook) by using
sign language via a webcam. The LSESpeak project developed a spoken language
generator by combining sign language recognition and SMS. The Microsoft
Kinect project has proposed a novel algorithm to model and recognise sign
language performed in front of a Microsoft Kinect sensor. The MotionSavvy UNI
project is currently developing an application (for tablets and desktops) that
supports sign-to-speech and speech-to-text translation. However, these current

sign language recognition researches/technologies are still limited and are in the
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process of being developed. Hence, they are still unable to accurately translate

sign language’.

b. Voice Recognition

In comparison with sign language recognition, voice recognition is a highly
developed technology (Cooper, Holt and Bowden, 2011). Today voice
recognition technology has been applied widely on digital devices. The most
famous example is the Apple iPhone Siri, an intelligent personal assistant
accessed via voice commands; this was introduced as a feature of the iPhone 4S
on October 14, 2011. The Siri feature also supports speech to text translation for
inputting messages via voice. Searching the keywords ‘voice recognition’ and
‘speech to text’ on Apple iTunes and Google Play app stores, there are a huge
number of apps available to be installed on smartphones and tablets, such as
Dragon Dictation, Voice Texting and Voice To Text. Dragon Dictation for
example is a voice recognition app (10S and Android) that allows users to easily
input information via voice and instantly see in real time the information in text
form. This app can be used to support messages, email, blog and SNS posts (e.g.
Facebook and Twitter). The Dragon Dictation app has been proved that it can
deliver up to 99% voice transcription accuracy as well as being up to five times

faster than typing on the keyboard (Nuance 2015).

The above review has shown three main types of existing communication solutions
used by the D/HoH (a. TTY, TRS and VRS, b. SMS, IM, Email and Fax and c. sign
language and voice recognitions). Some of them are outmoded (e.g. TTY), some are
still being developing (e.g. sign language recognition) and some are highly developed

(e.g. voice recognition).

The review of the existing D/HoH communication solutions shows that text plays an
important role in the communication between the D/HoH and hearing people (e.g.
text-based, voice-to-text and sign-to-text). It also shows some existing

communication solutions/technologies (e.g. SMS, IM, Email) have replaced others

* MotionSavvy UNI project will be launched in public market in 2016 summer.
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(e.g. TTY and Fax) used by the D/HoH. The latter phenomenon has produced
additional communication technologies that may create additional communication
opportunities for the D/HoH e.g. new media communication solutions such as social
media (SNS) and smartphones (communication apps). The next section will review
and discuss SNS and communication apps which have been selected to study as

potential communication solutions for the D/HoH.

2.2.2 Potential Communication Solutions: New Media Communication

Technologies

The reason to focus on these new media communication technologies is primarily
affected by the author’s personal experience in communicating with one of his
D/HoH friends by using SNS (Facebook) and a communication app (WhatsApp), in
particular via a smartphone. From personal experience there is no actual
communication gap between the author and his D/HoH friend. The author assumes
from experience that new media communication technologies (SNS and
communication apps) might bring new communication opportunities and replace
some of the existing D/HoH communication technologies/solutions used by the

D/HoH.

(1) Definition of New Media Communication Technologies: Social Media and

Smartphones

The Oxford Dictionary defines new media as ‘means of mass communication using
digital technologies such as the Internet’. Manovich (2011, p.19) states that ‘the
popular understanding of new media identifies it with the use of a computer for
distribution.” New media is also known as digital media where people can
communicate and distribute information through digital technologies: computers and
the Internet (Flew 2005; Manovich 2011). It is approximately 30 years since the first

IBM personal computer was produced in 1981° and the Internet as we know it was
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proposed in 1984*. In this research, the new media communication specifically
focuses on the use of social media and smartphones, social media on smartphones has

become extremely popular in recent years.

Social media are computer-mediated tools that allow people to create social networks.
A social network is a theory in the social science discipline that is used to describe
relationships and interactions between people, such as a set of social relations
between two or more individuals in a society. Osterrieder (2013) indicates the core
principle of social media is to share content with people; Ahlqvist, et al. (2008)
explains that social media is built from three key elements: ‘content’, ‘communities’
and ‘Web 2.0°, and Kaplan and Haenlein (2010) suggests that social media exist in
‘virtual worlds: computer-based simulated environments’. Social media offers greater
interactivity than traditional media (e.g. newspaper, broadcast and TV), it enables
people to create, upload and share multimedia content in order to connect and interact
with others. SNS is a web platform where people can build and establish their social
networks by sharing information and communicating with each other. Today, SNS is

one of the most representative and successful of the social media (Ahn, et al. 2007).

Smartphones have become popular mobile digital devices in recent years, people use
them to access information immediately anytime and anywhere for different purposes
(e.g. communicating, shopping, and working) (Dominick 2009). A smartphone is a
type of mobile phone that offers more advanced functions than a feature phone,
usually with a bigger multi-touch screen, better camera, faster Internet connection
and app support. An app is a programme specifically designed to be run on
smartphones (and tablets), it has the potential to offers a wide range of functions and
services. It is similar to software on desktop or laptop computer. Because of the
advanced functions, a smartphone has become a multi-function device, like a small
computer rather than just a simple communication tool. Goggin and Hjorth (2009)
indicate a smartphone plays in a positive role in our daily lives. A smartphone
provides various ways (via different apps) for people to communicate and interact

with each other.
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(2) Impacts of SNS and Communication Apps

Today, people use SNS to communicate and interact with other for different purposes
(e.g. personal life and business). SNS has become an extremely popular
communication tool in our daily lives. A report shows the top three most popular
SNS in the world i.e. Facebook, Twitter and Linkedin, had a total of 1.465 billion
users in 2014, and it is still growing (eBizMBA 2014). SNS has enabled new forms
of communication and interaction between people. It has opened alternative ways of
communicating whereby people spend a considerable length of time communicating
and interacting with others via SNS rather than other means. There is a huge amount
of SNS related research. Boyd and Ellison (2007) indicate four main themes of
existing SNS research: a. Impression Management and Friendship Performance, b.
Networks and Network Structure, c. Bridging Online and Offline Networks, and d.
Privacy. The review of SNS in this study is based on a journal paper ‘4 review of
social networking service (SNS) research in communication journals from 2006 to
2011’ (Zhang and Leung 2014). This journal paper discusses SNS by utilising the
four themes of SNS proposed by Boyd and Ellison (2007).

People’s communication behaviours have changed due to the use of new media
communication technologies and online social interaction (Baym, Zhang and Lin
2004; Keating, Edwards and Mirus 2008; Pierce 2009). The review of SNS in this
study specifically focuses on communication impacts. As a result of the new
communication opportunities opened up by SNS, people invest a lot of time on its
use. The review aims to investigate this phenomenon. By employing Boyd and
Ellison’s four themes of SNS (with the exception of the theme of ‘privacy’ because
this study does not focus on SNS privacy issues) to discuss the communication
impact of using SNS, there are three significant points that can explain the new
communication behaviours/opportunities brought about by SNS: a. SNS Content and
Information, b. Construction of Social Capital and c. Connection of Online and

Offline Social Interaction.
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a.

C.

SNS Content and Information

Content/information is a key element in social media (Agichtein, et al. 2008;
Ahlgvist, et al. 2008; Osterrieder 2013). Boyd and Ellison (2007) indicate SNS
allows people to undertake three main activities: a. ‘construct a public or semi-
public profile within a bounded system’, b. ‘articulate a list of other users with
whom they share a connections’ and c. ‘view and traverse their list of connections
and those made by others within the system’. These three activities are based on
the use of SNS content and information. The SNS content and information are
such as users’ personal information (e.g. name, photo, affiliation, relationship
status) and the information from others who are in the users’ networks. SNS
content and information provide a more consistent and transparent social
interaction process between users (Zhang and Leung 2014). In addition, Park, Kee
and Valenzuela (2009) indicate SNS allows people to enhance social interaction

by using SNS content and information.

Construction of Social Capital

Social capital is the resources accumulated through the relationships among
people (Coleman 1988). Bourdieu and Wacquant (1992, p.14) define social
capital as ‘the sum of the resources, actual or virtual, that accrue to an individual
or a group by virtue of possessing a durable network of more or less
institutionalized relationships of mutual acquaintance and recognition.” Although
there is some research that argues that SNS may decrease people’s social capital
(NIE 2001), a lot of research indicates SNS enables people to bridge and increase
their social capital (Donath and Boyd 2004; Ellison, Steinfield and Lampe 2007;
Resnick 2001). SNS can be used as the foundation of social capital, such as online
relationships, that is supported by technologies (e.g. distribution lists, photo

directories, and search capabilities) (Resnick 2001).

Connection of Online and Offline Social Interaction
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SNS enables users to bridge online and offline social connections (Ellison,
Steinfield and Lampe 2007; Park, Kee and Valenzuela 2009; Zhang and Leung
2014). SNS allows user to use online networks as supplements to support their
offline social interaction. For example, people have frequently used Facebook to
organise and support offline meetings or events (Park, Kee and Valenzuela 2009).
Today, the virtual network of SNS has become an important part of our offline
social life. Ellison, Steinfield and Lampe (2007) indicate that online social
interactions on SNS can enhance existing offline social relationships, particularly
in a specific community (e.g. a campus or a company). The connection of online
and offline social interaction has affected people’s communication behaviours in
the sense that they have increasingly spent time interacting with each other via
SNS. In addition, Lee (2009) indicates that people who have strong social
relationships make greater use of online communication tools, which supports the

‘rich get richer’ social life.

On the other hand, smartphone communication apps have opened new ways of
communicating in recent years. Smartphone communication apps such as WhatsApp,
LINE and WeChat. They are the top three most popular communication (messaging)
apps in the world with a total of 1.438 billion users in 2014 and still growing (Forbes
2014). Many researches have shown that instant message (IM) via smartphone
communication apps have often been used as a replacement for SMS (Baoguo and
Xuyan 2014; Costill 2013; Kumar, et al. 2015; Terpstra 2013; Yeboah and Ewur
2014). A BBC report (2013) shows almost 19 billion messages were sent daily via
communication apps in 2012, compared with 17.6 billion messages via SMS. Kumar,
et al. (2015) indicates text-based and VoIP’ communication apps have replaced
traditional SMS and phone calls (conventional cellular voice services) due to three

reasons: a. High-speed Internet, b. Smartphone Penetration and c. Cost Effectiveness.

a. High-speed Internet

> Voice over IP (VoIP) is a methodology and group of technologies for the delivery of voice
communications and multimedia sessions over Internet Protocol (IP) networks, such as the
Internet.
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Text-based and VoIP communication apps use the Internet (3G/4G or Wifi) to
transmit information, that has replaced the older mobile telephone transmission
technology (GSM). Text-based messaging only requires low-speech Internet,
whilst high-speed Internet supports VoIP functions. In the countries where high-

speed Internet is available, VoIP based apps have wider acceptance.

b. Smartphone Penetration

Text-based and VoIP communication apps require smartphones to run in
countries with a high availability of smartphone penetration. A smartphone has
become an extremely popular digital device in our daily lives (Dominick 2009;

Goggin and Hjorth 2009)

c. Cost Effectiveness

Text-based and VoIP communication apps transmit information over the Internet
at often very low cost or in some cases free and the users need only pay the
additional data usage charges for their mobile data or Wifi connection. The high
cost of SMS in some markets has made consumers switch to inexpensive text-

based communication apps.

In addition, there are some other reasons why IM communication apps are more
popular than conventional SMS. Davey, et al. (2004) indicate IM communication
apps have changed the way people communicate and they point out three reasons: a.

Multi-Tasking, b. Screen Names, Profiles and Buddy Lists and c. Away Messages.

a. Multi-Tasking
IM allows users to conduct more than one task at the same time. For example, one
of the main attractions of IM is that it is easy to have more than one conversation
at a time about completely different subjects, whilst listening to music or doing

something else.

b. Screen Names, Profiles and Buddy Lists
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IM allows users to create their screen names, profiles and buddy lists. Screen
names give individuals a sense of self and of belonging. Profiles are a way that
allows users to become familiar with each other without their actual presence or
direct communication. Buddy lists are a way to organize and track users with

whom you communicate.

c. Away Messages

IM allows users to post a brief message as an away message so that people can
find information about other users without actually initiating conversation. It
helps users to express something personal about themselves without needing to be

online all the time.

(3) Limitation of Existing Literature in SNS and Communication Apps as used

by the D/HoH

The above review has shown that new media communication technologies (SNS and
communication apps) have enabled new ways of communicating. SNS (Facebook,
Twitter and Linkedin) and communication apps (WhatsApp, LINE and WeChat) have
opened new communication opportunities and people have been spending increasing
time utilising these. However, the literature that discusses SNS (Facebook, Twitter
and Linkedin) and communication apps (WhatsApp, LINE and WeChat) as used by
the D/HoH and with particular reference to the communication problem between the
D/HoH and hearing people, is limited. For example, only two studies are found in the
Journal of Deaf Studies and Deaf Education by searching for the key words
‘Facebook’, ‘Twitter’ and ‘Linkedin’, ‘WhatsApp’, ‘LINE’ and ‘WeChat’®. One of
these (technology use among adults who are deaf and hard of hearing: a national
survey) is a study about communication technologies for the D/HoH. This study
shows that ‘social networking sites such as Facebook, Pinterest, and Twitter could
help break down social barriers that often exist between individuals who are DHH’

and individuals who are hearing’ (Maiorana-Basas and Pagliaro 2014, p.407). The

® Although some results can be found by search ‘LINE’ it is not related to the LINE app.
" DHH (Deaf and Hard of Hearing), it is same as the abbreviation ‘D/HoH’ used in this study.
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other (Bullying and cyberbullying among deaf students and their hearing peers: An
exploratory study) is a study about cyberbullying among D/HoH students. Although
this study is not directly related to the subject of this Ph.D. research, it shows that the
use of Facebook is similar in both D/HoH and hearing groups (Bauman and Pero

2011).

Some communication features provided by SNS and communication apps are similar
to the existing D/HoH communication solutions e.g. ‘SMS, IM, Email and Fax’ (see
4.2.1 Feature Review of SNS and Communication Apps, p.71). It is possible that SN'S
and communication apps might open new communication opportunities for the
communication between the D/HoH and hearing people, and the reasons for this
might also be similar to those the hearing community discussed above. In order to
cope with this uncertain issue, this study conducts a preliminary study (see Chapter 4:
Preliminary Study: New Communication Opportunities offered by SNS and
Communication Apps for the D/HoH, p.63) to address the first research question: Are
the new media communication technologies of SNS and communication apps able to
open new communication opportunities for the D/HoH to communicate and interact

with the hearing community? If so, how?
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2.3 Computer-mediated Communication and Face-to-face

Communication

Part of this research (see Chapter 4: Preliminary Study: New Communication
Opportunities offered by SNS and Communication Apps for the D/HoH, p.63) has
shown that new media communication technologies (SNS and communication apps)
are able to open new communication opportunities and bridge the communication gap
between the D/HoH and hearing people. However, the preliminary study shows that
there is still a communication gap in FTF communication, even when using the new
media communication technologies (SNS and communication apps). This is because
communication features provided by SNS and communication apps are based on
Computer-mediated communication (CMC) and not designed for FTF
communication. The primary research (see Chapter 5: Primary Research: Interaction
Design Creative Practice, p.94) in this study aims to address this specific issue. This
section gives a review and discussion of CMC and FTF communication and indicates
two significant differences between the two types of communication: a. Nonverbal

Communication in FTF and b. Speed of communication in CMC.

2.3.1 Definition of CMC and FTF Communication

CMC is a type of communication where by people transmit information indirectly
through digital devices by using text or multimedia messages. CMC is a
communication process that occurs through the use of two or more computers. Berko,
Wolvin and Wolvin (2010) highlight that CMC supports various forms of
communication by using digital devices. Communication technologies mediate
communication between people, such as using SMS, IM, Email, online forum and
SNS on computers or digital mobile devices. FTF communication is a type of
communication in which people transmit information in person directly by using oral
speech and gestural language, this is the most common form of communication used

between hearing people.

CMC technology is increasingly important for human communication and has

changed our communication methods and behaviours. Turkle (2012) refers to this
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phenomenon, suggesting that people are spending increasing time communicating
through digital devices that does not involve FTF communication. These media
communication technologies have opened up communication opportunities for

people, as discussed above (see (2) Impacts of SNS and Communication Apps, p.24).

2.3.2 Differences between CMC and FTF Communication

Both CMC and FTF are multimodal communication with both verbal and nonverbal
communication. Verbal communication is a communication process that involves
sending and receiving word cues between people. The word cues are such as spoken
language in FTF communication and text messages in CMC communication.
Nonverbal communication is a communication process of sending and receiving
‘wordless’ cues. The wordless cues are such as facial expressions and body gestures
in FTF communication and emoticons in CMC communication. CMC communication
generally allows people to communicate by using a single form at a time, such as
text-only or multi-media contents. FTF communication generally combines more than
one form as part of a conversation, such as speech involving eye contact and facial
expressions (Dohen, Schwartz and Bailly 2010). Although verbal and nonverbal
messages are used in both CMC and FTF communication, the main difference
between CMC and FTF communication is the physical interaction with nonverbal
messages (nonverbal communication) that occurs in FTF communication (Whittaker

and O'Conaill 1997).

(1) Nonverbal Communication in FTF

Mehrabian (1972) explains that nonverbal communication is ‘nonverbal behavior’
that infers nonverbal messages. Nonverbal messages can be combined with verbal
messages such that there is a consistent meaning. However, nonverbal messages also
combine verbal messages with an inconsistent meaning, an example being sarcasm
which can make communication complex and subtle. Hatem, Kwan and Miles (2012)
indicate that verbal messages are more overt and easier to comprehend, whilst
nonverbal messages involve the subconscious and are less easy to understand. ‘Face-

to-face communication tend not to be consciously aware of the non-verbal messages
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which are being sent to each other but nevertheless, they respond to these signals
which can be very powerful’ (Hatem, Kwan and Miles 2012, p.383). Nonverbal
messages in FTF communication can sometimes be more powerful than verbal

messages and help people understand other people much better (Morris 2002).

Nonverbal communication in FTF contains physical interaction with nonverbal
messages such as eye contact, facial expressions, handshakes, head nods and smiles.
Eye contact is an essential component in FTF communication, a ‘special stimulus’ in
visual sense that affects communication (Bailly, Raidt and Elisei 2010). Jiang et al
(2012) highlight two major differences between FTF communication and other types

of communication:

a. ‘Integration of multimodal sensory information’

Sensory information such as eye contact, facial expression and body gestures that

helps to convey additional information during FTF communication.

b. ‘More continuous turn-taking behaviors between partners’

Turn-taking is a communication behaviours in a conversation that helps people

decide who will speak next.

Turn-taking behaviour plays a vital role for social interaction in FTF communication.
Bailly, Raidt and Elisei (2010) indicate that eye contact plays a pivotal role in turn-
taking behaviours. Social interaction is a fundamental aspect of everyday life
whereby people communicate and interact with each other (Rogers, Helen and Preece
2011), whilst FTF communication is an essential element of social interaction (Pea, et

al 2012; Starnini, Baronchelli and Pastor-Satorras 2013).

Okdie et al (2011) indicate that nonverbal communication combine richer and more
abundant emotional information than verbal communication. Dohen, Schwartz and
Bailly (2010, p.477) indicate the way people integrate information in FTF
communication ‘not only from the speakers but also from the entire physical

environment in which the interaction takes place.” Nonverbal communication
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(physical interaction with nonverbal messages) is complex and subtle communication
behaviour as well as a significant part of FTF communication that forces speakers
and listeners into a deeper engagement during communication (Mehrabian 1972;

Lipinski-Harten and Tafarodi 2013).
(2) Speed of Communication in CMC

Spoken language (mainly used in FTF communication) is an easier and faster way to
send and receive information than typing text (as used in CMC communication). In
general, spoken language allows transmitting 120-200 words messages per minute,
whilst text typing only permits 5-60 words per minute (James and Reischel 2001;
Clarkson et al. 2005). In addition, FTF communication is real-time communication by
which speakers and listeners can immediately send and receive messages. CMC
communication is not real-time communication (except for video calls such as when
using Skype), even though some CMC tools provide near real time communication
such as IM, people still need to spend time typing messages and waiting for messages

before sending and receiving them.

Bordia (1997) conducted an experiment comparing time issues in CMC and FTF
communication. The experiment was conducted via a group task-oriented discussion.
The result of the experiment shows that people using CMC communication spend a
longer time than people using FTF communication to complete an allotted
communication task, that was because text typing in CMC communication takes
longer. However, the CMC group produces less redundant ideas and performs better
when time is limited, especially in task-oriented communication as it involves less
social-emotional interaction. In addition, there is less social pressure in CMC
communication due to CMC not being FTF interaction and CMC helping to reduce
production blocking® and evaluation apprehension’ (Bordia 1997; Gallupe, et al

1991).

¥ Production Blocking: a common problem in a group discussion where one person blocks or
inhibits other people during a discussion.

? Evaluation Apprehension: people who are scared to share their thoughts in a group because
they feel they will be negatively evaluated.
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CMC and FTF are two different types of communication. However, this research
aims to integrate CMC and FTF communication, and to investigate a new
communication solution that can be used to bridge the FTF communication gap
between the D/HoH and hearing people. The above review has shown that physical
interaction with nonverbal messages in FTF communication and speed of
communication in CMC are significant differences between these two
communication types. The communication solution designed in this study aims to
reduce the differences and provide an innovative communication tool for the D/HoH
to communicate with hearing people in person. Chapter 5: Primary Research:
Interaction Design Creative Practice (p.94) will give a detailed discussion of the

development process of this communication solution.
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CHAPTER THREE
RESEARCH METHODOLOGY

34



Chapter 3: Research Methodology

This chapter introduces the research design and the interaction design creative
practice conducted in this study. It furthermore reviews relevant design studies in the
field of human health and wellbeing. In addition, a review of the relevant design
methods will explain the design method (user-centred design) used in this study and

finally this chapter states the ethical issues associated with this research.
There are four sections in this chapter:

a. Practice-based Research and Research Design
This section introduces and defines that this study is a practice-based research

project and provides the plan (research design) used to conduct this research.

b. Relevant Design Researches and Methods
This section reviews relevant design studies in the field of human health and
wellbeing and compares relevant design methods for conducting interaction

design practice.

c. User-centred Design: Interview, Prototyping and User Evaluation
This section explains the design method used to conduct the interaction design
creative practice in this study namely a UCD approach that includes interview,

prototyping and user evaluation.
d. Ethics

This section states the ethical issues associated with this research study and

that the study has been conducted in accordance with the university policy.
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3.1 Practice-based Research and Research Design

This study is designed as a practice-based research project that aims to generate
knowledge through a design practice. The design practice in this study is an
interaction design development process (design of a smartphone app) that uses a
UCD approach. The UCD process aims to investigate a communication solution for
the D/HoH, particularly for bridging the FTF communication gap between the D/HoH

and hearing people.

3.1.1 Practice-based Research

Frayling (1993, p.5) explains that research in the field of art and design can be
classified using three categories—‘Research into art and design’, ‘Research through
art and design’ and ‘Research for art and design’. Research into art and design is
research that contributes knowledge to art and design disciplines from a theoretical
perspective. Research through art and design is research that generates knowledge
through developing art and design work. Research for art and design is research that
results in knowledge for developing art and design work. Frayling’s concept is also
used in design research (Frankel and Racine 2010). By relating to Frayling’s terms,
this study can be known as a ‘Research through art and design’ project that is
specifically based on a design practice (not an art practice). In addition, there are two
types of practice related research: practice-based research and practice-led research.
Candy (2006, p.1) defines these two types of practice related research in a doctoral
study:

‘Practice-based Research is an original investigation undertaken in order to gain
new knowledge partly by means of practice and the outcomes of that practice. In
a doctoral thesis, claims of originality and contribution to knowledge may be
demonstrated through creative outcomes in the form of design, music, digital
media, performances and exhibitions.’

‘Practice-led Research is concerned with the nature of practice and leads to new
knowledge that has operational significance for that practice. In a doctoral thesis,
the results of practice-led research may be fully described in text form without the
inclusion of a creative work.’
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In the art and design field a practice-based research Ph.D. not only can make
contributions to knowledge (or knowledge-building process) through a creative
practice but also produce an original art or design work (Barrass 2008). A design
work (interaction design) is selected as the creative practice in this study as the author

is an interaction designer/practitioner.

The research methodology in this study uses the concept of ‘practice-based research’
as described by Candy (2006) and ‘research through art and design’ as described by
Frayling (1993), this is based on design (not an art) practice. Furthermore, UCD is an
approach the author used to conduct the design practice in this study. The UCD
approach aims to improve the interaction design practice by balancing a creative,
purely designer led approach with user feedback at crucial times in the iterative
design process. The UCD process significantly focuses on D/HoH people’s
communication problems, needs and solutions. In addition, this research project aims
to improve human health and wellbeing through a design practice. A review of
relevant design studies in the field of human health and wellbeing and design

methods (e.g. UCD) will be discussed in the following sections.

3.1.2 Research Design

A research design is a plan and procedure used to conduct a study. Creswell (2009,
p.4) divides research designs into three types: qualitative, quantitative and mixed

methods.

‘Qualitative Research is a means for exploring and understanding the
meaning individuals or groups ascribe to a social or human problem.’

‘Quantitative Research is a means for testing objective theories by examining
the relationship among variables’

‘Mixed Methods Research is an approach to inquiry that combines or
associates both qualitative and quantitative forms’

Denzin and Lincoln (2011, p.3) indicate that ‘qualitative research is a situated activity

that locates the observer in the world. Qualitative research consists of a set of

interpretive, material practices that make the world visible.” Creswell (2007, p.44)
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notes that ‘qualitative research begins with assumptions and the use of

interpretive/theoretical frameworks that inform the study of research problems.’

This study is designed as qualitative research that mainly collects qualitative data
through interviews during the interaction design development process. The purpose
of using qualitative data is to collect in-depth information from the target population.
The qualitative data will be used as fundamental knowledge to support the interaction
design creative practice development process (understanding user requirements,
testing design concepts and evaluating prototypes). However, a small amount of
quantitative data is used in the early part of the preliminary study. The purpose of
using qualitative data is to explore the original hypothesis of this research: new media
communication technologies (SNS and communication apps) may also open new

communication opportunities for the D/HoH.

The research design of this study is presented in Figure 3.1 below and includes four
stages: Stage 1: Research Statements, Stage 2: Preliminary Study, Stage 3: Primary

Research and Creative Practice and Stage 4: Research Results and Contributions.

Research Design
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Figure 3.1. Research Design
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Stage 1: Research Statements

In the first stage, a significant research topic will be chosen to study, specific
research questions will be defined and relevant literature will be reviewed and

discussed. This stage helps to outline the scope of the research.

Stage 2: Preliminary Study

In the second stage, a preliminary study will be conducted by way of the
questionnaire and feature review (i.e. review of new media communication
technologies: SNS and communication apps). This stage helps to answer the first

research question.

Stage 3: Primary Research and Creative Practice

In the third stage, primary research will be conducted by means of a creative
practice of interaction design. The interaction design development process uses a
UCD approach that includes interviews. This stage helps to answer the second

research question.

Stage 4: Research Results and Contributions
In the fourth stage, research results and contributions will be presented from both

theoretical and practical perspectives. The final research outcomes include a

thesis and a smartphone app design.
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3.2 Relevant Design Researches and Methods

As interaction design is selected as the creative practice in this study, this section
reviews relevant design studies in field of human health and wellbeing and compares

relevant design methods for conducting an interaction design practice.

3.2.1 Design, Health and Wellbeing

Technology is an application of science that can be explained as a ‘tool’ to solve
one’s problems (Jonassen, Howland, Moore and Marra 2002). ‘We place our hope in
technology. We hope in technology to make our lives better, to solve our problems, to
get us out of predicaments, to provide the future we want for ourselves and our
children’ (Arthur 2009, p.11). 'Technology is seductive when what it offers meets our
human vulnerabilities’ (Turkle 2011, p.1). Technology has improved D/HoH people’s
ability to communicate while using the existing communication solutions (a. TTY,
TRS and VRS, b. SMS, IM, Email and Fax and c. Sign Language and Voice
Recognition). These existing D/HoH communication solutions are mainly focused the
development of technology. However, as the author is a designer this research aims to
investigate new communication solutions for the D/HoH specifically from an
interaction design perspective. It means the communication solution developed in this
study does not include creating and using new technologies, but new interaction

designs.

‘In recent year there has been growing interest in the potential of design approaches
to transform health care where we can draw on a tradition of creative and divergent
thinking to address these fundamental and yet practical challenges to our societies’
health’ (Chamberlain, Wolstenholme and Dexter 2015, p.9). The role of design has
become significant in the healthcare research field, which inspires creative solutions
to improve human health and wellbeing. Designing for health and wellbeing is an
interdisciplinary study that brings design theory and practice into the development
process of health and wellbeing research. It aims to establish a greater understanding
of  healthcare research from a design perspective through design
processes/approaches. The primary research in this Ph.D. study aims to investigate a

communication solution through a creative practice of interaction design.
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Currently, many research projects focus on the concept of designing for health and
wellbeing and believe that good design can deliver benefits to human wellbeing. For
example, Designing wellbeing (Thieme, et al 2012), Designing for-and with-
vulnerable people (Vines, et al 2013) and Making wellbeing: a process of user-
centered design (Marshall, et al 2014). These researches argue that design is a
making and telling process where participants (end-users) can directly contribute to
the design work and the design (making) process can facilitate and support both
‘hedonic’ and ‘eudemonic’ (producing happiness) facets of wellbeing through an
exploration of psychological concepts of wellbeing. For example, the making
activities can enhance the wellbeing of those who participate in the research.
Marshall, et al (2014) indicate the making activities (design processes) bring three
benefits for conducting a design, health and welling research project: a. Create ‘a
peaceful space for questions to settle and be lived with for a while before an answer
can be found’, b. Provide ‘a space to meet the eudemonic aspects of wellbeing’ and c.

Influence ‘feelings of competence in the participants’.

In addition, through a review of the Design4Health conference proceedings in 2011,
2013 and 2015, the ‘designing for health and wellbeing’ research projects are
typically conducted via workshops that aim to bring researchers/designers and
practitioners/participants together. For example, the Resident user perspectives for
the elderly care home guidelines (Kélvidinen 2011) research project conducts
workshops with the elderly for care home preferences, the Dignified Spaces:
participatory work de-institutionalises rooms in the heart of the clinical environment
(Fremantle, Hamilton and Sands 2013) conducts workshops for pattern explorations
and the Facilitating a ‘non-judgmental’skills-based co-design environment (Glazzard,

et al 2015) conducts workshops for e-textile making.

A workshop is a method/approach used for collecting needed information by
involving people in the design process. Other methods/approaches are interviews and
focus groups. Involving people (end-users) in design processes is a necessary and
important part of conducting a ‘designing for health and wellbeing’ research. The
next chapter will discuss four relevant design approaches: a. user-centred design
(UCD), b. participatory design (PD), c. person-centred design (PCD) and d.
experience-centred design (ECD). A UCD approach is used to conduct the interaction
design creative practice in this study and the reasons for selecting it will be given in

the next chapter.
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3.2.2 Interaction Design and Design Methods

Interaction design is predominantly concerned with practical work. Rogers, Sharp and
Preece (2011, p.9) indicate interaction design is ‘designing interactive products to
support the way people communicate and interact in their everyday and working
lives.” Winograd (1997, p.160) states that interaction design is used for ‘designing
spaces for human communication and interaction.” Saffer (2007, p.4) explains that
‘interaction design is the art of facilitating interactions between humans through
products and services’, which is about ‘behaviour’ between humans and products.
Interaction design is user-oriented design that includes various disciplines, such as
user experience design, industrial design, human-computer interaction, information
architecture, communication (or graphic) design, user interface design (or
engineering), usability engineering and human factors (Saffer 2007, p.17), see Figure

3.2 below.
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Figure 3.2. Disciplines of Interaction Design
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An interaction design process is used in the design of products such as computers,
mobile phones and automatic teller machines (ATM) to develop the interaction
between products and users. Table 3.1 below simply shows how interaction design is

implemented in product design.

Product Design

cashpoint

Table 3.1. Product Design vs. Interaction Design

Bill Verplank (2007) indicates interaction design is specifically focused on design for
people. This design concept addresses three main questions: a. How do you do?, How
do you feel? and c. How do you know? (Moggridge and Atkinson 2007). The first
question explains how users interact with a product, the second question explains
how users get feedback from a product and the third question explores how users
know the steps of using a product. These are three basic elements of interaction
design and the three elements are mainly focusing on the relationship/interaction
between a product and a user, which is the most significant aspect of interaction
design. These three elements also can be explained as usability of an interactive
product: Jones and Marsden (2005) indicate usability is a specific and significant

focus when developing an interaction design product.

Stolterman (2008) indicates that design practice in interaction design research must
be grounded in a fundamental understanding of design methods, approaches and
techniques. There are various design processes/methods that can be used to conduct

interaction design creative practice by considering the relationship between products
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and people. The following section conveys a discussion of four design
processes/methods related to interaction design: a. user-centred design (UCD), b.
participatory design (PD), c. person-centred design (PCD) and d. experience-centred
design (ECD).

(1) User-centred Design

UCD was firstly introduced by Norman and Draper in 1986 and is a common term
used to describe a design process that grounds the development in information about
the users of the product. Norman (2001, p.188) explains that UCD is ‘a philosophy
based on the needs and interests of the user, with an emphasis on making products
usable and understandable.” UCD encompasses a philosophy and various methods
that places end-users at the centre of design process and aims to satisfy them by
producing usable products that meet their specific requirements (Detweiler 2007;

Salah, Paige and Cairns 2014).

UCD is mainly based on the understanding of the end-users and their needs for
developing a product. A development process of UCD can be discussed from the
three principles proposed by Gould and Lewis (1985): a. Early Focus on Users and

Tasks, b. Empirical Measurement and c. Iterative Design.

a. Early Focus on Users and Tasks
Designers/researchers need to understand who the users will be and what the
users will do by studying their cognitive, behavioural, anthropometric, and
attitudinal characteristics, and studying the nature of the works the users expect to
accomplish.

b. Empirical Measurement
It is an early stage of development that presents design concepts to users by using

simulations and prototypes. The reaction and performance of users should be

observed, recorded and analysed.

44



c. Iterative Design

There must be a cycle of design-test-measure-redesign being repeated as often as
necessary, for fixing the problems found in user testing. This means that the

design process must be iterative.

Rogers, Sharp and Preece (2011) explain that in UCD users and their tasks are the
driving force behind the development process. Furthermore, involving users in the
process of design, development and evaluation is necessary (Gulliksen, et al 2003;
Hermawati and Lawson 2014). The way of involving users includes questionnaires,

interviews, focus groups and observations (Rogers, Sharp and Preece 2011).

The UCD process aims to gain a deeper understanding of users and user requirements
and help designers/researchers to develop a product that is more efficient, effective
and accurate for end-users by involving them in the design process. Although the
UCD process has provided strengths in designing usable products, it has some
weaknesses such as it may be very costly and it is time consuming for gathering data

from end-users (Abras, Maloney-Krichmar and Preece 2004).

(2) Participatory Design

PD emerged in Scandinavia in the 1970s and 1980s and is often known or discussed
as cooperative design (Spinuzzi 2005). Schuler and Namioka (1993) indicate that PD
is a way of gaining a deeper understanding of users’ thoughts when designing things
by collaborating with the end-users throughout the design process. The cooperation is
the key to the PD process. A PD process is not defined by the type of work or
technology, it is an effort to rebalance the relations between researchers/designers and
end-users (Kensing, and Blomberg 1998). Vines, et al (2013, p.429) indicate that
‘sharing control’ is a core value of PD because PD ‘gives users more control in
determining the technologies they might eventually use in work or leisure.” In PD,
end-users are involved in the development process as ‘co-designers’ to ensure the

product designed meets their needs (Abras, Maloney-Krichmar and Preece 2004).
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PD has been used in various research areas. Druin and her research team have
conducted many researches concerning children and technology by using the PD
approach, e.g. children are co-designers for designing software for children (Druin
1999; Druin 2002; Guha, Druin and Fails 2008; Walsh, et al 2013). She also has a
team of kids as part of her research team. PD is mainly based on a cooperation
process that includes end-users whilst developing a product. Spinuzzi (2005)
proposes three basic stages for conducting PD: a. Initial Exploration of Work, b.

Discovery Process and c. Prototyping.

a. Initial Exploration of Work

Designers need to meet end-users and familiarise themselves with the way they
work together. The exploration includes workflow, work procedures, teamwork

and routines as well as the technologies used.

b. Discovery Process

Designers and users use various techniques to understand work organisation
within the workplace. It allows designers and users to clarify users' goals and

values and to agree on the expected outcome of the design process.

c. Prototyping

Designers and users iteratively shape technological artefacts (prototypes) to fit the

expected design outcome decided earlier.

Those stages of PD involve designers and users together throughout the design
process. PD process is the ‘direct involvement’ of users in the shaping of future
artefacts (Brandt 2006, p.57). PD has strengths in developing safe and appropriate
products to end-users (Demirbilek and Demirkan 2004). However, to conduct a PD

project may be very costly (Bentley 1992).
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(3) Person-centred Design

PCD can be described as applying a person-centred approach to design. The term
‘person-centred approach’ was firstly proposed by the psychologist Dr. Carl Rogers
(1902 — 1987) and is a ‘unique approach to understanding personality and human
relationships, found wide application in various domains such as psychotherapy and
counselling (client-centred therapy), education (student-centred learning),
organizations, and other group settings’ (Rogers and Maslow 2008, p.272). Person-
centred approach has developed from the term 'mnon-directive therapy' to 'client-
centred therapy' to 'person-centred therapy' (Tudor, et al 2004). It is extensively used
in the research area of healthcare where the relationship between the counsellor

(physician) and the client (patient) is investigated.

The person-centred approach can also be used in design research. Kettley, Kettley
and Bates (2015) indicate the person-centred approach can be used as a framework to
conduct participatory design, particularly in the context of design for mental health
and wellbeing. A person-centred approach can help ‘the field of participatory design
recognise that researchers and research teams constructively inform their practice
through the attitudes they bring to what is necessarily a relational situation’ (Kettley,
Kettley and Bates 2015 p.1). Furthermore, Glazzard, et al (2015) conduct workshops
from part of ‘An Internet of Soft Things’ (IoSofT) project that seeks to develop a
person-centred approach to design. The loSofT project is based on the concept of
using a person-centred approach with an attitude in design process such that
participants are situated within a non-judgemental (safe and supported) environment,
one of the conditions of the person-centred approach being an unconditional positive

regard (Rogers, 1957).

(4) Experience-centred Design

‘Experience-centred design is about how to design for the richness of experience that
these new technologies offer’ (Wright and McCarthy 2010, p.3). ECD is a design
process that specifically focuses on user experience. User experience is a person’s
perceptions and responses of using a particular product (Garrett 2010). Hassenzahl

(2010, p. 8) indicates ‘An experience is a story, emerging from the dialogue of a
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person with her or his world through action.” ‘Storytelling is part of our everyday
lives and the way in which we make sense of our experience’ (Wright and McCarthy
2010, p.27). Wright and McCarthy (2010) argue that story or narrative is a good way
to describe lived experience and understand user experience. Kearney (2002, p.3)
indicates ‘Telling stories is as basic to human beings as eating.” In user experience
design, user experience as stories is told through products that provide potential to

change the way people think and design (Hassenzahl 2013).

ECD is mainly based on stories of people’s lives. Stories and narratives are design
structures in the ECD process that are typically conducted by telling stories and
listening between users and designers/researchers. The ‘dialogue’ is an approach used
in storytelling for understanding users’ experiences (Hassenzahl 2010; Wright and
McCarthy 2010). In human-computer interaction or interaction design, user
experience refers to the relationship between people and technology (McCarthy and
Wright 2004). Experience helps to understand people’s interaction and relationship
with technology.

3.2.3 Summary of the Design Methods

The above section has reviewed and discussed the four design processes/methods
(UCD, PD, PCD and ECD). All these design processes/methods focus on people
(end-users) with a view to designing and developing a usable, understandable and
appropriate products for users, which enhance their satisfaction. Notwithstanding,
there are significant differences between these four methods in the development
process. Table 3.2 below shows the specific development focus of each design
process/method. UCD focuses on ‘User and Task’, PD focuses on ‘User Cooperation’,

PCD focuses on ‘User Attitude’ and ECD focused on ‘User Storytelling’.
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Design Development Focuses

Processes/Methods
UCD User and Task
UCD process/method that mainly focuses on the understanding
of who the users are and what users do. Users and their
needs/requirements are two important elements for conducting
a UCD project.
PD User Cooperation

PD process/method mainly focuses on the cooperation between
designers/researchers and users/participants. In PD, users are
co-designers throughout the development process.

PCD User Attitude

PCD process/method mainly focuses on the application of the
person centred approach as an attitude to the discipline of
design. It provides participants a non-judgemental (safe and
supported) environment.

ECD User Storytelling

ECD process/method mainly focuses on users’ lived
experiences. Storytelling (dialogue) is typically used to
understand user experiences.

Table 3.2. Development Focus of Four Design Processes/Methods

Sanders (2002) proposes the term ‘Postdesign’ to describe that there is a shift in
design attitude from UCD to PD. In the UCD process, users are able to express their
needs or experiences through what they say and do (via questionnaire, interview,
focus group or observation). In the PD process, users are able to express their needs
or experiences through what they make (by making practices as co-designers). In the
concept of ‘Postdesign’, designers/researchers can not only access user experience
through what users say and do but also what users make. When the three perspectives
(what users say, do and make) are explored simultaneously, designers/researchers can
more readily understand and establish empathy with users (Sanders 2002).
Furthermore, Wright and McCarthy (2010, p.8) explain that UCD and PD °‘offer the
foundations for a humanist agenda in experience-centered design in which the design
process focuseson the human beings who will ultimately benefit (or suffer) from the
design deployment decisions that are made.’ In addition, PCD is discussed along with
PD as Kettley, Kettley and Bates (2015) also propose that the person-centred
approach can be used as an attitude in the discipline of design. The above discussion
has shown that these four design processes/methods (UCD, PD, PCD and ECD) each
have their specific development focuses. It is also shown that different design
processes/methods can be used together for understanding and establishing empathy

with users more readily.
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In addition, the review shows that weaknesses of UCD and PD are time consuming
and costly. A PD process might be more time consuming and costly than a UCD
process because a PD process conducts a deeper involvement with participants that
typically involves a group of end-users as part of design team (Druin 1999; Druin
2002). The author provides a deeper insight in the use of UCD and PD what he
learned from his experience by working with a D/HoH participant. The author found
that, in a PD process, participants might have limited knowledge in relevant

technologies and studies that would affect the design process.

Participants are end-users who understand specific needs and requirements for
developing a product. However, participants might not be experts in the use of
relevant technologies for developing a product and might not be familiar with
relevant studies that have produced similar products. For example, the author’s
D/HoH friend was involved into the design process in the beginning of this study as a
co-designer. The author found some of his friend’s ideas and suggestions are out-of-
date and not useful because his friend is not familiar with the latest technologies and
relevant studies. Eventually, his friend (as a potential co-designer in a PD process)
could only contribute useful information about user requirements, as he is an end-user,
even through the author spent a lot of time explaining relevant technologies and

studies to his friend.

From the author’s experience, it shows that a deeper involvement with participants in
a PD process might provide unnecessary and redundant information when the
participants have limited knowledge in relevant technologies and studies. The author
argues that this is a further weakness in a PD process. In addition, the author suggests
that UCD approach would be an appropriate and better way to conduct a design
process when the above weakness of the PD approach is apparent. The next section
will discuss the reasons for selecting UCD as the design process/method to conduct

the interaction design creative practice in this study.
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3.3 Selection of User-centred Design: Interview, Prototyping and

Evaluation

UCD has been selected as the design process/method to conduct the interaction
design creative practice in this study. This is because this interaction design creative
practice has clearly defined ‘user’ (D/HoH people) and a specific ‘task’ (FTF
communication). In addition, the above discussion of design processes/methods
shows that the primary development focus of UCD is the user and task. Moreover,
UCD is a method typically used to conduct ‘designing for health and wellbeing’
research (Chamberlain, Wolstenholme and Dexter 2015; Marshall, et al 2014).

In the UCD process various methods can be used to understand users and their
needs/requirements such as questionnaires, interviews, focus groups and observations
(Rogers, Sharp and Preece 2011). Questionnaires are an approach used to collect data
by asking specific questions. It is typically used when there is a need for a large
amount of information (a large sample size). Interviews are an approach typically
used to explore specific issues, deeper information is obtained via conversations.
Focus groups are an approach used to collect multiple viewpoints through a group
discussion about specific topics. Observations are an approach used to collect

information through an observation of phenomena (e.g. ongoing behaviours).

The UCD development process in this study will be based on the three typical UCD
development processes proposed by Gould and Lewis (1985): a. Early Focus on
Users and Tasks, b. Empirical Measurement and c. Iterative Design, as described
above (p. 46). The three development processes, interview, prototyping and user
evaluation, are the three approaches used as the basis for the UCD process in this
study. Interviews will be used to understand user requirements, prototyping will be
used to present design concepts and user evaluation will be used to test and modify
the designed product (a communication solution), so as to match the users’ (D/HoH

people) specific requirements.

51



3.3.1 Interview

Interview and observation are two research methods used to collect qualitative data.
Interview is a method used to gain information by means of sets of questions, whilst
observation is method used to gain information by way of a period of observation.
Becker and Geer (1957, p.28) indicate the main difference between interview and
observation methods includes two interacting factors: a. 'the kinds of words and acts
of the people under study that the researcher has access to’ and b. ‘the kind of
sensitivity to problems and data produced in him'. The use of interview or observation
methods mainly depends on research questions (Driscoll 2011). The interview
method can be more structured than observation. In addition, Driscoll (2011)
indicates that sometimes it is very difficult to gain all of the necessary information
through the observation method and by using the interview and questionnaire

methods these weaknesses can be improved.

Patton (1990, p.341) explains that ‘The purpose of interviewing, then, is to allow us
to enter into the other people’s perspective.” Interview is selected as the method to
gain information in the UCD process in this study. This is because the main purpose
of interviews in this study is to investigate and develop a communication solution
through collecting specific information rather than observing phenomena (e.g.
observe D/HoH people’s communication problems). The specific information is such
as the understanding of D/HoH people’s specific requirements in FTF communication
and the user feedback concerning a specific communication solution (design of a
smartphone app). Observation method is not used in this study because the
phenomenon of the D/HoH communication problems has been indicated in the
existing literature (see 2.1.2 A Communication Gap between the D/HoH and Hearing

People, p.14).

There are three types of interviews: a. Unstructured, b. Structured and c. Semi-

structured Interview (Rogers, Helen and Preece 2011).
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a. Unstructured Interview

An unstructured interview is an open-ended interview that is conducted using
open questions and without expecting an answer in particular format. The open
questions are often not prepared in advance or can be tailored for the specific

participant.

b. Structured Interview

A structured interview is a close-ended interview that is opposite to an
unstructured interview. A structured interview is conducted using specific
questions for each participant. The specific questions are prepared in advance and

the answers collected using a particular format.

c. Semi-structured Interview

A semi-structured interview is an interview that combines the features of both the
unstructured and structured interview. A semi-structured interview typically starts
by asking specific questions and then allows the asking of further open questions,

based on the respondent’s answers.

In addition, there are various forms of interviews that can be developed to obtain
qualitative data (Creswell 2007). A FTF interview is a common way of interviewing
people, whilst telephone and online interviews are two other forms of interview. An
online interview utilises email or synchronous communication tools (e.g. IM) that
provide a more flexible interview environment. For example, an online interview
helps researchers conveniently engage interviewees in different time zones and places

(Nalita and Hugh 2009).

A semi-structured interview is used in this study because it is a flexible approach that
not only allows the author to collect structured information (via specific questions)
but also further information (further discussions based on the interviewees’
responses). Furthermore, an online interview is selected as the primary form of the
semi-structured interview used in this study because of the particular target

interviewees. The target interviewees are the D/HoH (including a number of hearing
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people), with the author being a hearing person who does not know sign language.
Text-based communication (written notes) is the only available communication
method that can be used between the interviewees and the author when conducting an
interview. In addition, most of the interviewees are from different parts of the United
Kingdom, with some from Taiwan. Due to these considerations and after two pilot
interviews were conducted successfully with D/HoH people by the use of email
conversations, an email-based online semi-structured interview was selected as the
primary form in this study, with a FTF interview designed as the secondary interview

form.

3.3.2 Prototyping

‘Prototypes have been used throughout design history as a means of bringing ideas to
life before the ideas are built or manufactured’ (Standers 2013, p.59). A prototype is a
model created through an iterative development process, leading towards the
production of a finished product. Prototyping helps the researcher obtain realistic
feedback. Keyson and Bruns Alonso (2009 p.4548) explain that ‘The designer-
researcher can begin to explore complex product interaction issues in a realistic user
context and reflect back on the design process and decisions made based on actual

user-interaction with the test prototype.’

A prototype is a ‘hypothesis’, a ‘marketplace’ and a ‘playground’. A hypothesis
means that prototypes are educated guesses about the future: the future of how the
prototype might perform, how the users might react to it and how its features and
functionalities might be further explored, tested and refined by researchers/designers.
A marketplace means that prototypes (as part of the design processes) are spaces,
places and media where value is negotiated and exchanged between researchers,
designers, engineers, programmers, marketers and so on. A playground means that
prototypes are places where opportunities are available to safely explore alternatives.
It is the freedom to go beyond known norms and standards to innovate and create

(Schrage 2013).
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Design and research is often presented and perceived as two different fields by
different types of people with different aims. Prototypes in research can be known as
‘a central vein for knowledge development’ (Stappers 2013, p.85). At the Prototype:
Craft in the Future Tense 2010 symposium (University of Dundee, Scotland),
prototypes are described as (Valentine, 2013, pp.85-86):

‘Unfinished, and open for experimentation’

‘A way to experience a future situation’

‘A way to connect abstract theories to experience’
‘A carrier for (interdisciplinary) discussions’

‘A prop to carry activities and tell stories’

‘A landmark for reference in the process of a project’

Prototypes are used as an important part of the creative practice in this research to
develop and generate the interaction design work. The designed prototypes are
evaluated through interviews with the end-users by following the ‘DECIDE’
guideline, which is a framework for evaluating an interactive product proposed by
Rogers, Sharp and Preece (2011). The guideline includes the six elements listed

below:

‘Determine the goals’

‘Explore the questions’

‘Choose the evaluation methods’

‘Identify the practical issues’

‘Decide how to deal with the ethical issues’

‘Evaluate, analyse, interpret and present the data’

There are various types of prototypes that can be classified as low-fidelity and high-
fidelity prototypes. ‘Fidelity describes how easily prototypes can be distinguished
from the final product and can be manipulated to emphasise aspects of the design’
(Walker, Takayama and Landay 2002, p.661). In general, low-fidelity prototypes are
limited in function and interaction prototyping efforts; in contrast, high-fidelity
prototypes are fully interactive such that users can enter data in entry fields similar to

a real product (Rudd, Stern and Isensee 1996). Low-fidelity prototypes are such as
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sketches (visual appearance) and usually used to present original design concepts. It
is a quick (time saving) way to test designs. High-fidelity prototypes are often made
by the same methods (e.g. techniques or programs) and interactions as the final
product. Both low-fidelity and high-fidelity prototypes have advantages and
disadvantages. Walker, Takayama and Landay (2002, p.661) argue that ‘low- and
high-fidelity prototypes are equally good at uncovering usability issues’, but high-
fidelity prototypes are more expensive and time-consuming. Lim, et al (2000)
indicates a high-fidelity prototype allows users to precisely capture interactions that

users are unable to experience by using low-fidelity prototypes.

Prototyping in this research mainly uses low-fidelity prototypes, which includes
paper-based sketches, digital graphs and prototypes in web-based and app-simulated
environments (see samples in Appendix 16-19). The paper-based sketches are used to
present and test design concepts (alternative potential features) and the digital graphs
are used to present and evaluate designing features (design of a smartphone app). The
visual-based prototypes are also presented in two simulated environments: a. a web-
based environment via HTML and b. an app-simulated environment via X-code'.
These two simulated environments allow users to experience simple interactions

when using this smartphone app.

3.3.3 User Evaluation

Interaction design is specifically focused on designing interactions between a product
and a user. Jones and Marsden (2005) indicate usability is a significant focus in
interaction design. Maguire (2001, p.614) point out that there are two main reasons
for usability evaluation: a. ‘To improve the product as part of the development
process (by identifying and fixing usability problems)’ and b. ‘To find out whether
people can use the product successfully’. User evaluation is an important process

when developing an interactive product that aims to test and improve the usability of

"X-code is software developed by the Apple Company for developing iOS apps and is
specifically used by interaction programmers. X-code provides a ‘Storyboards’ feature that
allows interaction designers to build interfaces in an app-simulated environment without the
need for coding knowledge.
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a product (Rogers, Sharp and Preece 2011). As the interaction design creative
practice in this study is based on the three basic UCD development processes (a. early
focus on users and tasks, b. empirical measurement and c. iterative design) (Gould
and Lewis 1985), user evaluation can be used in the second and third processes to

measure and modify designing products.

Maguire (2001) indicates eight different types of evaluation method in UCD process:
a. Participatory evaluation, b. Assisted evaluation, c. Heuristic or expert evaluation, d.
Controlled user testing, e. Satisfaction questionnaires, f. Assessing cognitive
workload, g. Critical incidents and h. Post-experience interviews. The description of

the eight evaluation methods as per Table 3.3 below:

Types of Evaluation Method Description

Users employ a prototype as they work through task
scenarios. They explain what they are doing by
talking or ‘thinking-aloud' e.g. evaluation
workshops.

Participatory evaluation

An assisted evaluation is one where the user is
invited to perform a series of tasks and is observed
by a human factors specialist who records users'
problems and comments, and events of interest.

Assisted evaluation

Heuristic or expert evaluation is a technique where
one or more usability and task experts will review a
system prototype and identify potential problems
that users may face when using it.

Heuristic or expert evaluation

The most revealing method of usability evaluation
Controlled user testing is to set up system trials where representative users
are asked to perform a series of tasks with it.

User subjective questionnaires capture the
subjective impressions formed by users, based on
their experiences with a deployed system or new
prototype.

Satisfaction questionnaires

Measuring cognitive workload involves assessing
Assessing cognitive workload how much mental effort a user expends whilst using
a prototype or deployed system.

Critical incidents are events that represent
significant failures of a design. Verbal reports of the
incident are analysed and categorized to determine
the frequency of different incident categories.

Critical incidents

Individual interviews are a quick and inexpensive
Post-experience interviews way to obtain subjective feedback from users based
on their practical experience of a system or product.

Table 3.3. Types of Evaluation Method

57



These eight evaluation methods provide different benefits for different situations.
Some are appropriate for the early design stages and some for late stages. A high-
fidelity prototype (a workable prototype) is needed in some of the methods for users
to evaluate as users need to be given specific tasks and observations be made of the
users. However, this study only produces low-fidelity prototypes (with simulated

interactions), hence some methods may not be appropriate or viable.

Interview is selected as the method to conduct user evaluations in this study, as the
interview evaluation method is a quick and inexpensive way to obtain feedback from
end-users. Additionally to the above evaluation method a short video description
about the interaction design creative practice is produced at the end of this study and
is used to evaluate the final prototypes. Maguire (2001) indicates that creating a short
film is an additional and useful technique that can help the user to understand

prototypes in user evaluation.
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3.4 Ethics

This research presents a potential risk that has been identified in accordance with the
University Ethics Clearance Checklist (Appendix 20) because the intended
participants are D/HoH people who are deemed members of a vulnerable group. The
risk for this group relates to their hearing disability and specific communication
needs. The situation requires greater sensitivity on the part of researchers to avoid
potential confusion and misrepresentation. The author has mitigated this risk through

the use of appropriate ethical practices.

Online survey and online interview are two methods selected/designed to collect data
in this research. These two methods do not present any significant risks (physical and
psychological risks) to the participants in the process of data collection. Furthermore,
the two data collection methods are less likely to face problems arising from
communication barriers. All data collected from the intended participants will only be
used for this research project in accordance with the University Research Ethics
Policy, with the participants having the right to withdraw their data at any time
without needing to give any reason. The survey document (Appendix 1) and
interview document (Appendix 6. 9, and 12) include a brief explanation of this
research and an informed consent section. It informs participants the data storage and

use policies, and their right.

In addition, any additional ethical considerations which might arise will be resolved
through seeking guidance from the NTU ethics guideline. The ethical issues of this
study have been approved by the Joint Inter-College Ethics Committee (JICEC) in
Nottingham Trent University. An ethics approval letter is attached in Appendix 21.
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CHAPTER FOUR

PRELIMINARY STUDY: NEW
COMMUNICATION OPPORTUNITIES OFFERED
BY SNS AND COMMUNICATION APPS

FOR THE D/HoH
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Chapter 4: Preliminary Study: New Communication
Opportunities offered by SNS and Communication Apps
for the D/HoH

This chapter focuses on the discussion of new media communications technologies
(SNS and communication apps) as used by the D/HoH and aims to answer the first
research question: Are the new media communication technologies of SNS and
communication apps able to open new communication opportunities for the D/HoH
to communicate and interact with the hearing community? If so how? In addition, the
findings from this chapter have led to the secondary research question: How to bridge
the FTF communication gap between the D/HoH and hearing people via a

smartphone app design?

There are three sections in this chapter:

a. New Media Communication Technologies used by the D/HoH
This section conducts a pilot study to build an understanding of new media
communication technologies (SNS and communication apps) as used by the

D/HoH.

b. The Relationship between New Media Communication Technologies and
D/HoH Communication
This section reviews the features of SNS and communication apps, and
discusses the accessibility of SNS and Communication Apps in D/HoH

Communication.

c. A FTF Communication Gap
This section indicates a significant gap in FTF communication, even when
using SNS and communication apps and discusses the D/HoH communication

possibilities in FTF communication.
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4.1 New Media Communication Technologies used by the D/HoH

The literature review chapter has shown that new media communication technologies
(SNS and communication apps) have brought new communication forms and
opportunities to (hearing) people. The D/HoH should be involved in these
developments. However, the existing literature that specifically focuses on SNS
(Facebook, Twitter and Linkedin) and communication apps (WhatsApp, LINE and
WeChat) as used by the D/HoH, is limited. In order to deal with this shortage of
empirical data, this study provides an initial hypothesis that presumes that new media
communication technologies (SNS and communication apps) could also bring new

communication forms and opportunities to the D/HoH.

The preliminary study in this research aims to explore this hypothesis and address the
first research question: Are the new media communication technologies of SNS and
communication apps able to open new communication opportunities for the D/HoH

to communicate and interact with the hearing community? If so, how?

4.1.1 A Pilot Study: Questionnaire

A pilot study is a standard methodology that allows researchers to conduct a
preliminary analysis before starting a full-blown study or experiment. The pilot study
in this research is conducted via a questionnaire to timeously substantiate that the
research hypothesis: new media communication technologies (SNS and
communication apps) may also open new communication opportunities to the D/HoH.
‘Questionnaires are a well-established technique for collecting demographic data and
users’ opinions’ (Rogers, Helen and Preece 2011, p.238). A questionnaire can collect
both quantitative and qualitative data, dependent on the type of question. The purpose
of this pilot study is not only to explore the research hypothesis but also build a
further understanding of communication situations occurring and methods utilised

between the D/HoH and hearing people.
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(1) Data Collection

The questionnaire in the pilot study is executed by using an online survey tool
(Google Docs'") with multiple-choice questions (Appendix 1). The sample group for
the online survey is defined as deaf or hard of hearing people who are SNS (e.g.
Facebook, Twitter and Linkedin) and communication app (e.g. WhatsApp, WeChat
and LINE) users. The sample group in this survey were mainly recruited from the
D/HoH online society, ‘Hard of hearing/Deaf people need more help and support’,
on Facebook. In addition, three D/HoH students were recruited from Nottingham
Trent University in the United Kingdom and three D/HoH people from Taiwan. The
online survey was conducted during the period from March 2012 and May 2012.
Ideally, the survey sample size should be as large as possible. Eventually, 58
questionnaires were obtained, with 53 respondents meeting the ethical consideration

criteria.

(2) Data Analysis

The questionnaire data (Appendix 2) is presented and analysed via a number of pie
charts and graphs. It includes three categories below: a. General Information of the

Survey, b. Data from Deaf People and c. Data from Hard of Hearing people.

a. General Information of the Survey

Age Gender Type

| 23%(12): Deaf
30%(16): 30-39 | 36%(19): 18-29 | 36%(19): Male
|

“%(34) Female 77%(41): Hard of Hearing

9%(5): 50-64

Figure 4.1. General Information of the Survey

"' Google Docs is a free, Web-based office suite and data storage service offered by Google,
which includes online survey services through which users can design questions flexibly.
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The above three pie charts show age, gender and type of the sample population in
the survey. The results show most of D/HoH SNS and communication apps users
are in the young (age 18-29) and middle-aged (age 30-49) generation (91%) and
less in the older (age 50-64) generation (9%). There are more female users (64%)
than male (36%) and more hard of hearing (77%) users than deaf users (23%).
The data analysis of the survey is not focused on the issues of age and gender, but

the types of deafness.

b. Data from Deaf People

Pie01 (Deaf)

Pie02 (Deaf)

/Lip reading

What is the primary communication method What is the primary communication method you use
you usually use in your daily life? to communicate with deaf or hard of hearing people?

Pie03 (Deaf) Pie04 (Deaf)

s/Written Notes (on
one or computer)

age

What is the primary communication method you Do you agree SNS and communication apps on
use to communicate with the hearing community?  smartphones can improve the communication between
deaffhard of hearing and the hearing community?

Figure 4.2. Data from Deaf People

The above pie charts show the results from deaf respondents by asking four
questions: (Pie01) What is the primary communication method you usually use in
your daily life?, (Pie02) What is the primary communication method you use to
communicate with deaf or hard of hearing people?, (Pie03) What is the primary
communication method you use to communicate with the hearing community?

And (Pie04) Do you agree SNS and communication apps on smartphones can

64



improve the communication between deaf/hard of hearing and the hearing

community?

The results from the survey show that a majority of deaf people (58%) use sign
language as their primary communication method, whilst a majority of deaf
people (67%) use limited speech/lip reading (with the assistance of a hearing aid)
for the communication between deaf and hard of hearing people. However, sign
language becomes a useless communication method when Deaf people
communicate with hearing people (16%). Instead, limited speech/lip reading
(with hearing aid) (42%) and text messages/written notes (on paper, cell phone or
computer) (42%) are the two primary communication methods used between Deaf
and hearing people. In addition, 92% of Deaf respondents agree SNS and
communication apps can improve the communication between the D/HoH and

hearing people.

Data from Hard of Hearing People

Pie01 (Hard of Hearing) Pie02 (Hard of Hearing)

ritten Notes (on
one or computer)

 T1%(29): ~
\_ Limited SpeechiLip reading (with Hearing Aid)

32%(13):
Limited Spee
(with Hearing

. > S~
What is the primary communication method What is the primary communication method you use
you usually use in your daily life? to communicate with deaf or hard of hearing people?
Pie03 (Hard of Hearing) Pie04 (Hard of Hearing)

chiLip reading (with Hearing Aid) /

4M%(17): |
Text Messages/Written Notes (on \ |
paper, cell phone or computer) \ 88%(36): Yes

n Language S
What is the primary communication method you Do you agree SNS and communication apps on smartphones
use to communicate with the hearing community? can improve the communication between deaffhard of hearing

and the hearing community?

Figure 4.3. Data from Hard of Hearing People
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The above pie charts show the results from hard of hearing respondents by asking

the same four questions as from deaf respondents.

The results show that limited speech/lip reading (with the assistance of a hearing
aid) is the primary communication method used by hard of hearing people (71%),
whilst text messages/written notes (on a paper, cell phone or computer) is the
primary communication method used between hard of hearing people and the
D/HoH (51%). Furthermore, limited speech/lip reading (with the assistance of a
hearing aid) (54%) and text messages/written notes (on a paper, cell phone or
computer) (41%) are two primary communication methods used by hard of
hearing people when they communicate with hearing people. In addition, 88% of
hard of hearing respondents agree SNS and communication apps can improve

communication between the D/HoH and hearing people.

4.1.2 Significant Findings from the Questionnaire

As seen in the survey data presented above, two significant findings emerge from the
questionnaire: a. D/HoH people believe SNS and communication apps can improve
the communication between the D/HoH and hearing people, b. Text-based
communication is the primary communication method used between deaf, hard of

hearing and hearing people.

a. D/HoH people believe SNS and communication apps can improve the

communication between the D/HoH and hearing people

The survey results have shown that D/HoH people believe that new media
communication technologies (SNS and communication apps) can improve the
communication between the D/HoH and hearing people, as 89 % of the D/HoH
survey respondents (92% in deaf and 88% in hard of hearing) agree with this.
This finding substantiates and provides support to the research hypothesis and
shows that this research is taking a significant direction. The result has answered
the first part of the first research question: Are the new media communication

technologies of SNS and communication apps able to open new communication
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opportunities for the D/HoH to communicate and interact with the hearing

community? (1% part) If so, how and why? (2™ part).

The second part of the research question is how and why the new media
communication technologies (SNS and communication apps) can open new
communication opportunities for the D/HoH. The reasons may be similar to the
impact of SNS and communication apps as discussed in the Chapter 2. Chapter 2
has indicated three main reasons (a, SNS Content and Information, b.
Construction of Social Capital and c. Connection of Online and Offline Social
Interaction) why SNS open new communication opportunities and six reasons (a.
High-speed Internet, b. Smartphone Penetration, c¢. Cost Effectiveness, d. Multi-
Tasking, e. Screen Names, Profiles and Buddy Lists and f. Away Messages) for

why communication apps open new communication opportunities.

Text-based communication is the primary communication method used between

deaf, hard of hearing and hearing people

The survey results have shown that deaf and hard of hearing people use different
communication methods as their primary means of communication. Deaf people
use sign language and hard of hearing people use limited speech/lip reading (with
hearing aid). However, the results show that deaf and hard of hearing people use
the same communication methods when they communicate with hearing people.
The results significantly show that there are two primary communication methods
used between the D/HoH and hearing people as the number of using limited
speech/lip reading (with hearing aid) and text messages/written notes (on paper,
cell phone or computer) are very close. 42% of deaf and 52% of hard of hearing
respondents use limited speech/lip reading (with hearing aid) and 42% of deaf and
41% of hard of hearing respondents use text messages/written notes (on a paper,

cell phone or computer) when they communicate with hearing people.

From this finding, it shows text-based communication plays an important role in
the communication between the D/HoH and hearing people. The text-based
communication method also relates to the existing and potential communication

solutions for the D/HoH as discussed in the Chapter 2. Chapter 2 shows that the
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existing communication solutions for the D/HoH wuse text as a primary
communication form (e.g. communication via text-only and communication via
voice-to-text/sign-to-text translation). Text is also mainly used in the potential
communication solutions: SNS and communication apps (see 4.2.1 Feature

Review of SNS and Communication Apps, p.71).

These two significant findings from the pilot study have shown that SNS and
communication apps have the potential to open new communication opportunities for
the D/HoH and improve the communication between the D/HoH and hearing people.
One reason why SNS and communication apps can open new communication
opportunities for the D/HoH 1is because the survey shows that text-based
communication is the primary communication method used between deaf, hard of
hearing and hearing people and text is a primary communication form used in SNS
and communication apps (see 4.2.1 Feature Review of SNS and Communication
Apps, p.71). However, there are other means of communication that may have similar
impact to SNS and communication apps, as used by hearing people and discussed in
Chapter 2. The next section will give a feature review of SNS (Facebook, Twitter and
Linkedin) and communication apps (WhatsApp, LINE and WeChat) and pursue a
further discussion on the accessibility of SNS and communication apps in D/HoH

communication.
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4.2 The Relationship between New Media Communication

Technologies and the D/HoH Communication

The pilot study has shown that new media communication technologies (SNS and
communication apps) have the potential to improve the communication between the
D/HoH and hearing people. The literature review chapter has shown some reasons
why SNS and communication apps can open new communication opportunities.
However, there is a shortage of study literature on these communication technologies
as used by the D/HoH. This section provides a feature review of SNS (in Facebook,
Twitter and Linkedin) and communication apps (in WhatsApp, LINE and WeChat)
and gives a comparison between SNS/communication apps and traditional SMS. The
purpose of the feature review is to understand actual communication forms used in
SNS and communication apps, the comparison is necessary to understand the
differences between new media communication technologies (SNS and
communication apps) and traditional communication technology (SMS). Furthermore,
this section indicates three specific features involved in SNS and communication
apps that can open new communication opportunities for the D/HoH. Lastly, this
section indicates that there is still an existing gap in the FTF communication between
the D/HoH and hearing people even when using SNS and communication apps. It
also provides a discussion of D/HoH communication possibilities and methods in

FTF communication.

4.2.1 Feature Review of SNS and Communication Apps

This section gives a review of the main features provided by SNS (Facebook, Twitter
and Linkedin) and communication apps (WhatsApp, LINE and WeChat). The
reviewed versions of Facebook, Twitter, Linkedin, WhatsApp, LINE and WeChat are
those that were running at the end of 2013, and these were the latest versions

available during the review period.
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(1) Main Features of Facebook, Twitter and Linkedin

a.

Facebook

Features

Descriptions

Status Updates

This feature provides a broadcast posting function where users
can post text or multimedia content (photos, videos, URLs and
locations). Users can decide whether these contents are posted
in public, friend-only or private.

Tag

This feature allows users to tag their friends into the contents
they post (e.g. tag a friend on a photo or into context). When
users’ friends are tagged they will receive a notification. This
feature can be combined with the Status Updates feature.

Like

This feature is such as a physical thumb up gesture, which is a
quick way to give ‘positive feedback’ by a simple click. It
supports all content posted by users.

Message/Chat

This feature is similar to Email and IM where users can send
messages (text and multimedia content) to a single friend or a
group of friends.

Events

This feature allows users to organise upcoming offline and
online activities by giving details (e.g. topic, time, location and
invitations).

Pages/Groups

This feature allows user to create their own pages/groups or
join other users’ pages/groups, for sharing and discovering
specific information (e.g. users’ interests).

b. Twitter

Table 4.1. Feature Review of Facebook

Features

Descriptions

Tweets

This feature is similar to Facebook ‘Status Updates’ feature.
‘Tweets’ is a specific feature that allows users to send and read
short messages within 140-characters in length.

Tag

This feature is similar to Facebook ‘Tag’ feature.

Like

This feature is similar to Facebook ‘Like’ feature.

Following &
Follower

This feature allows users to follow other users and be followed
by other users on Twitter. When you follow other users their
tweets will be shown on your Twitter home page immediately
every time they post.

Message

This feature is similar to Facebook ‘Message/Chat’ feature.

Discover

Users can discover relevant information (tweets) that matter to
them by following other wusers. The information is
recommended by Twitter through incorporating users’ personal
signals. It is similar to Facebook ‘pages/groups’ feature.

Table 4.2. Feature Review of Twitter
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c. LinkedIn

Features Descriptions

This feature allows users to state their personal information
Profile (e.g. educational background and employment experiences,
professional skills). It is an online CV/resume service.

Share a Update This feature is similar to Facebook ‘Status Updates’ and
/Upload a photo Twitter ‘Tweets’ features.

/Publish a post
Like This feature is similar to Facebook and Twitter ‘Like’ features.
This feature is similar to Facebook ‘Message/Chat’ and Twitter
Message . ,
Message’ features.
Tobs This feature allows users to discover job opportunities related
to their specialties.
Users can discover information from companies, educational
institutions, organisations and groups that have official
Interests

LinkedIn pages. It is similar to Facebook ‘pages/groups’ and
Twitter ‘Discover’ features.

Table. 4.3 Feature Review of LinkedIn

The main features of Facebook, Twitter and LinkedIn reviewed above show that
these three different types of SNS provide similar features. These features can be
classified into three significant points: a. Private and Broadcast Messages, b.

Interaction and Connection Assistants and c. Society and Community.

a. Private and Broadcast Messages

Private messages and broadcast messages are two primary ways provided by
Facebook, Twitter and LinkedIn for users to communicate with people. Private
messages include email and IM, with broadcast messages including discussion
boards and forums. The review shows that most of SNS features are based on the

use of broadcast messages for conducting social interaction and communication.

b. Interaction and Connection Assistants

Facebook, Twitter and LinkedIn provide specific actions such as ‘tag’, ‘like’ and
‘following/follower’ that help users to interact and connect with people more
easily and quickly through a simple tap/click. These specific actions help users
track information related to them. The interaction and connection assistants are

mainly used with broadcast messages.
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c. Society and Community

Facebook provides

the feature ‘Groups/Pages’, Twitter provides the feature

‘Following/Follower’ and LinkedIn provides the feature ‘Interests’. These

features provide a place like a society and a community that allows users to join a

network and discover specific information and people they are interested. It

allows similar groups of people to aggregate via online social networks.

(2) Main Features of WhatsApp, WeChat and LINE

a. WhatsApp
Features Descriptions
This feature allows users to send text and multimedia messages
Messages (e.g. text, photos, videos). Special WhatsApp functions include
sharing users’ current location and contact.
. This feature allows users to save their favourite messages (e.g.
Favourites . ;
text, photos, videos) from the messages they sent or received.
This feature allows users to share text-only short messages (140
characters). Through the use of ‘away messages’ (p.28) users
Status . . .
can express their personal thoughts and feelings without actually
initiating conversation.
Table 4.4. Feature Review of WhatsApp
b. WeChat
Features Descriptions
This feature allows users to send messages (e.g. text, photos, and
Messages & . . . .
Voice Chat videos). Voice Chat is a specific feature that allows users to send

voice messages via a simple action: ‘hold to talk’.

Favorite Message

This feature allows users to save their favourite messages. It is
similar to WhatsApp ‘Favourites’ feature.

Free Voice/ Video | This feature allows users to make a free voice and video call.
Call
This feature allows users to post text or multimedia content on
Moments their WeChat Moments page. It is similar to Facebook ‘Status
Updates’ feature.
This feature allows users to find new friends who are also
Shake/People X
Nearby WeChat users by shaking phones. Users can also see other
WeChat users who are close to their current location.
Sticker/Sticker This feature allows users to use sticker pictures as a part of
Shop messages and buy sticker pictures in the WeChat sticker shop.

Table 4.5. Feature Review of WeChat
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C.

LINE

Features Descriptions
This feature allows users to send messages (e.g. text, photos, and
Messages .
videos).
Free Voice and This feature allows users to make a free voice and video call.
Video Call

This feature allows users to post text or multimedia content on
Timeline their Line Timeline page. It is similar to Facebook ‘Status
Updates’ feature.

Sticker/Sticker This feature allows users to use sticker pictures as a part of
Shop messages and buy sticker pictures in the LINE sticker shop.
LINE Games This feature allows user to play games provided by LINE.

Table 4.6. Feature Review of LINE

As per the main features of WhatsApp, WeChat and LINE reviewed above, it shows

that these three different types of communication apps provide similar features. These

features can be classified into three significant points: a. Free Messages, Voice and

Video Calls, b. Social Network Supports and c. Sticker Emoticons.

a.

Free Messages, Voice and Video Calls

WhatsApp, WeChat and LINE provide free message transmission without having
to pay for normal SMS cost. They use an Internet connection (3G/4G/Wifi) to
transmit messages. WeChat and LINE also provide free voice and video calls.
This different approach to transmitting messages has been able to reduce the cost
of sending messages and making calls. This point is also raised by Kumar, et al.
(2015) as one of the three reasons that communication apps have replaced

traditional SMS and phone calls.

Social Network Supports

WeChat and LINE provide some features (e.g. ‘Moments’ and ‘Timeline’), that
are similar to the ‘Status Updates’ feature on Facebook, the ‘Tweet’ feature on
Twitter and the ‘Share a Update’ feature on LinkedIn. These features allow users
who share in SNS benefits to support their social interaction via the use of

communication apps.
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c. Sticker Emoticons

WeChat and LINE provide various sticker emoticons to enrich the
communication process. Sticker emoticons are graphic messages specifically
designed for use in communication apps. Sticker emoticons offer more advanced
emoticons than basic emoticons. Sticker emoticons typically provide bigger
images with more detail, such as illustrations and animation/movie characters, see

Table 4.7 below.

Sticker Emoticons Basic Emoticons
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Table 4.7. Stickers and Basic Emoticons

The above feature review of SNS (Facebook, Twitter and LinkedIn) and
communication apps (WhatsApp, WeChat and LINE) has identified six significant
points in the use of SNS and communication apps that may affect the ways that
people communicate. In addition, the review shows that most features used in SNS

and communication apps are based on text.

4.2.2 A Further discussion of SNS and Communication Apps

The feature review of SNS (Facebook, Twitter and Linkedin) and communication
apps (WhatsApp, LINE and WeChat) has pointed out six significant points in the use
of SNS and communication apps. This section gives a further discussion of SNS and
communication apps through a comparison of SNS/communication apps and SMS.
This comparison aims to investigate the differences between new media
communication technology (SNS and communication apps) and traditional
communication technology (SMS). It is specifically focused on the communication
forms used in SNS/communication apps and SMS and the interfaces designed in

SNS/communication apps and SMS.
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Facebook is chosen as an example of a SNS and WeChat as an example of a
communication app to compare with SMS. The reason for choosing WeChat instead
of WhatsApp (the most popular communication app) is because WeChat not only
covers all the features of WhatsApp but also provides additional features (e.g. social
network support). Therefore it is a better case to represent communication apps.
Although Facebook and WeChat provide web and mobile versions for running on

different types of devices, this comparison only focuses on the mobile version.

(1) Communication forms used in SNS/Communication Apps and SMS

Communication forms used in the Facebook, WeChat and SMS can be discussed in
ten different forms: (1) Text Message, (2) Multimedia Message, (3) One-to-one
Message, (4) One-to-Many Message (Group Message), (5) Private Message, (6)
Broadcast Message (Public Message), (7) Real Time Message, (8) Non-real Time
Message, (9) Voice Call and (10) Video Call. See Table 4.8 below.

Communication Forms Explanation
(1) Text Message Text message include text and simple symbols.
(2) Multimedia Message Multimedia message include emoticons, photos, audio and

video.

(3) One-to-One Message

One-to-one messages allow people to send messages to a
single person.

(4) One-to-Many Message

One-to-many messages allow people to send messages to

(Group Message) two or more people at the same time.

(5) Private Message Private messages are personal information delivered via a
platform that only can be seen by the senders and
receivers.

(6) Broadcast Message Broadcast messages are public information posted on a

(Public Message) platform that all people can see on the platform, such as
discussion boards and forums.

(7) Real Time Message Real time messages in this study are defined as an instant

message transmitting process by which people can send
and receive messages instantly e.g. IM.

(8) Non-Real Time

Non-real time messages in this study are defined as a

Message message transmitting process by which people can send
offline messages and not expect to get a reply instantly.
E.g. Email.

(9) Voice Call Make a phone call via voice.

(10) Video Call Make a phone call via video.

Table 4.8. Communication Forms
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Facebook and WeChat support all the ten communication forms, whilst SMS only

supports seven of the ten communication forms. SMS does not support broadcast

messages (public messages), voice calls and video calls. See Table 4.9 below.

Communication Systems

Communication Forms

Availability

Facebook

(1) Text Message

v

(2) Multimedia Message

(3) One-to-One Message

(4) One-to-Many Message (Group Message)

(5) Private Message

(6) Broadcast Message (Public Message)

(7) Real Time Message

(8) Non-Real Time Message

(9) Voice Call

(10) Video Call

WeChat

(1) Text Message

(2) Multimedia Message

(3) One-to-One Message

(4) One-to-Many Message (Group Message)

(5) Private Message

(6) Broadcast Message (Public Message)

(7) Real Time Message

(8) Non-Real Time Message

(9) Voice Call

(10) Video Call

SMS

(1) Text Message

(2) Multimedia Message

(3) One-to-One Message

(4) One-to-Many Message (Group Message)

(5) Private Message

RS N N N S N S N A N S R Y Y R R S R R B N S

(6) Broadcast Message (Public Message)

(7) Real Time Message

(8) Non-Real Time Message

<

(9) Voice Call

(10) Video Call

* SMS is mainly not used as real time message because people typically do not expect to
get an immediate reply. However, it is possible to be used as a real time message.

Table 4.9. Communication Forms in Facebook, WeChat and SMS

The comparison of Facebook, WeChat and SMS shows that communication forms

used in new media communication technology (Facebook and WeChat) and

traditional communication technology (SMS) are very similar. The differences are the

three communication forms (broadcast messages, voice and video calls) used in

Facebook and WeChat, but not in SMS. The communication form of broadcast
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messages is accessible for the D/HoH, whilst voice and video calls are not accessible
communication forms for the D/HoH (when sign language is unavailable). It
significantly shows, in the D/HoH communication, broadcast message (public
message) is the only difference between the use of new media communication
technologies (Facebook and WeChat) and traditional communication technology

(SMS).

(2) Interfaces of SNS/Communication Apps and SMS

Interface design is ‘the engineering process of designing interactive computer
systems’ (Sutcliffe 1995, p.2). Rogers, Helen and Preece (2001, p.160) note that
interface design opens ‘possibilities for users to interact with a system and for
information to be presented and represented at the interface’. Rogers, Helen and
Preece (2011) indicate that a graphical user interface (GUI) is a versatile interface
primarily used to support all manner of computer-based and smartphone-based
activities. This section compares the GUI in Facebook, WeChat and SMS to
understand how interface affects communication in SNS/communication apps and

SMS.

The homepage and inputting page of Facebook, WeChat and SMS are selected as two
interface cases for discussion. The homepage is the first interface displayed when
starting an app and typically presents the primary features of an app. The inputting
page is the interface used for inputting messages and usually includes a text typing
feature with a virtual keyboard. In the case of the homepage, it helps to understand
the main interface design of Facebook, WeChat and SMS. In the case of the inputting
page, it helps investigate differences between Facebook, WeChat and SMS because
inputting messages is an important and essential behaviour required when using these

three apps.

a. Homepage Interface

The homepage interface of Facebook, WeChat and SMS can be divided into three

interface areas: a. Navigation Area, b. Content Area and c. Feature Area. The

navigation area is an interface element situated at the top of the homepage
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interface. The purpose of the navigation area is to help users realise the current
feature they are using. The content area is an interface element situated in the
middle of the homepage interface and occupies the most space on the homepage
interface. The purpose of the content area is to present the main content of the
current feature that the users are using. The feature area is an interface element
situated at the top or bottom of the homepage interface. The purpose of the

feature area is to provide links to other features. See Table 4.10 below.
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, WeChat and SMS

The homepage interface on Facebook and WeChat combines a navigation, a
content and two feature areas, whilst the homepage interface of SMS only
combines a navigation and a content area. Furthermore, Facebook’s homepage
interface combines ten features, WeChat combines six features and SMS

combines two features (see the lower image in Table 4.10). In addition, the
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Facebook content area supports a multimedia content display (e.g. text, emoticons,

photos, videos and URLSs) that displays broadcast information.

. Inputting Page Interface

The inputting page interface of Facebook, WeChat and SMS can be divided into

three interface areas: a. Navigation Area, b. Message Display Area, c. Multimedia

Inputting Area and d. A Virtual Keyboard. The message display area is similar to

the ‘content area’ in homepage interface. It is used to present sending and

receiving messages. The multimedia inputting area provides different ways to

input messages (e.g. text, emoticon, photo and audio). See Table 4.11 below.
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Table 4.11. Inputting Interfaces on Facebook, WeChat and SMS
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The inputting page interfaces on Facebook, WeChat and SMS are very similar. A
virtual keyboard interface occupies half of the space on the inputting page. The
other half of the space combines a navigation, a message display and a
multimedia inputting area. The Facebook inputting page interface provides six
different ways for users to input messages (on the multimedia inputting area),

WeChat three ways and SMS only one way.

Through the review of homepage and inputting page interfaces on Facebook, WeChat
and SMS, it is shown that the interfaces designed in Facebook and WeChat are highly
developed interfaces that allow users to use various features on a single page at the
same time, whilst SMS only supports simple features. These multifunctional
interfaces support ‘Multi-Tasking’ (Davey, et al. 2004), which is one of the impacts
of the use of SNS and communication apps (see (2) Impacts of SNS and
Communication Apps, p.24). These highly developed and multifunctional interfaces
are the significant differences between new media communication technologies

(Facebook and WeChat) and traditional communication technology (SMS).

4.2.3 Three Significant Features involved in SNS and Communication

Apps

The feature review of SNS (Facebook, Twitter and Linkedin) and communication
apps (WhatsApp, LINE and WeChat) has indicated six significant focal points in the
use of SNS and communication apps as well as showing that text is the primary form
used in SNS and communication apps. Moreover, the comparison of new media
communication technologies (Facebook and WeChat) and traditional communication
technology (SMS) has shown that broadcast message (public message) and
multifunctional interfaces are significant components in the use of Facebook and

WeChat.
According to the review and comparison, this study argues that there are three

significant features involved in SNS and communication apps that can open new

communication opportunities to hearing people as well as D/HoH people. The three
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significant features are: a. An accessible communication channel, b. An integrated

communication and social platform and c. An optimised multi-function interface.

a.

An Accessible Communication Channel

Although SNS (Facebook, Twitter and Linkedin) and communication apps
(WhatsApp, LINE and WeChat) are not specifically designed for the D/HoH, they
provide an accessible communication channel for the D/HoH to interact and
communicate with hearing people. The feature review of SNS and
communication apps shows that text (or non-speech) is the primary element and
communication form used in SNS and communication apps. It allows D/HoH
people the use of most of features (except voice call and audio-related features) in
SNS and communication apps without problems regardless of their hearing loss.
Furthermore, text-based communication is an important part in the existing
D/HoH communication solutions (a. TTY, TRS and VRS, b. SMS, IM, Email and
Fax and c. sign language and voice recognitions), these solutions mainly use text
as a communication form or medium. In addition, the pilot study shows text-
based communication (text messages/written notes) is one of the primary
communication methods currently used between deaf, hard of hearing and hearing

people.

Consequently ‘text’ is the prime element and communication form used in the
communication between the D/HoH and hearing people as well as in the use of
SNS and communication apps. This study argues that SNS and communication
apps can provide new communication opportunities for the communication
between the D/HoH and hearing people (via a text-based accessible

communication channel).

An Integrated Communication and Social Platform

The comparison of SNS/communication apps and SMS has shown that SNS and
communication apps support various communication forms that cover all the

communication forms used in SMS. Users do not only use the basic

communication forms via SNS and communication apps but they can also use
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additional features specifically provided by SNS and communication apps such as

broadcast message (public message).

Furthermore, Table 4.12 below shows significant aspects in the use of SNS and
communication apps via the literature review and feature review of SNS and

communication apps.

Sources SNS Communication Apps
a. SNS Content and a. High-speed Internet
Information b. Smartphone Penetration
i i . Cost Effecti
Literature b. Con§tmct10n of Social 3 051 ' eCk veness
Review Capital . Multi-Tasking
¢. Connection of Online and e. Screen Names, Profiles and
Offline Social Interaction Buddy Lists
f. Away Messages
a. Private and Broadcast a. Free Messages, Voice and
Feat Messages Video Calls,
Rea ure b. Interaction and Connection b. Social Network Supports
eview Assistants c. Sticker Emoticon
c. Society and Community

Table 4.12. Significant Aspects of SNS and Communication Apps

Most of these prime aspects are relevant to social activities. It shows that social
support is the most significant part in the use SNS and communication apps.
Because of the social support, SNS and communication apps are not just simple
communication tools, they are also social platforms where people can increase
their social interaction and communication. The significant aspects of SNS and
communication apps were discussed in the sections of ‘Impacts of SNS and

Communication Apps’ (p.24) and ‘Feature Review of SNS and Communication

Apps’ (p.71).

An Optimised Multi-function Interface

The comparison of SNS/communication apps and SMS shows that the interfaces
designed in Facebook and WeChat are highly developed, that is they optimise the
access of the users to the various communication features e.g. quickly sending
text, emoticons, multimedia contents, posting and reading broadcast information.

The optimised multi-function interface supports ‘Multi-Tasking’ (Davey, et al.
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2004) and rapid use of the communication features. In addition, a multifunctional
interface supports the above second significant feature of ‘an integrated

communication and social platform’.

Furthermore, a multimedia content display is a significant part in the optimised
multi-function interface. A multimedia content display provides a more readable
and effortless operating environment via a large display area to support
multimedia contents (e.g. text, emoticons, photos, videos and URLs). It is a
specific design for broadcast messages as broadcast messages account for a
significant difference between new media communication technologies
(Facebook and WeChat) and traditional communication technology (SMS). The
study argues that SNS and communication apps can provide new communication
opportunities to the communication between the D/HoH and hearing people via a

multiple function interface.

These are the three significant features of SNS and communication apps that the
author argues can, open new communication opportunities for the communication
between the D/HoH and hearing people in this study. The above arguments have
answered the second part of the first research question: Are the new media
communication technologies of SNS and communication apps able to open new
communication opportunities for the D/HoH to communicate and interact with the

hearing community? (1** part) If so, how and why? (2™ part).
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4.3 A FTF Communication Gap

The pilot study has shown that the view of the participants is that new media
communication technologies (SNS and communication apps) are able to improve the
communication between the D/HoH and hearing people. Additionally, the above
section has indicated three significant features involved in SNS and communication
apps that can introduce new communication opportunities to the communication
between the D/HoH and hearing people. This section indicates that there is still a
further communication gap in FTF communication between the D/HoH and hearing
people even when the new media communication technologies of SNS and
communication apps are being used. In addition, this section has a further discussion
of the communication possibilities and methods in FTF communication between the

D/HoH and hearing people.

4.3.1 A Further Gap in FTF Communication even when using SNS and

Communication Apps

Although part of this study has shown that SNS and communication apps are able to
open new communication opportunities and bridge the communication gap between
the D/HoH and hearing people, most communication features designed in SNS and
communication apps are based on CMC, which is mainly used for non-FTF
communication (see 4.2.1 Feature Review of SNS and Communication Apps, p.71).
As previously asserted there is still a communication gap in the FTF communication

between the D/HoH and hearing people even when using SNS and communication

apps.

Chapter 2 has discussed CMC and FTF communication and indicated that physical
interaction with nonverbal messages is a significant communication element that
occurs in FTF communication. Physical interaction with nonverbal messages in FTF
communication contributes to mutual attention, such as regulating turn-taking
through eye contact, facial expressions and body gestures. It is a significant
difference between CMC and FTF communication. Sassenberg, Boos and Rabung

(2005) indicate physical information is unable to be presented in CMC but does take
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place during FTF communication. Although CMC also provides nonverbal messages,
such as emoticons, the significant difference to FTF communication is that the
speakers and listeners are unable to see each other (except via video calls). FTF
communication provides an eye gazing environment, allowing speakers and listeners
to immediately receive physical information with linguistic information, which is an
opportunity to realise an implicit interpretation. Moreover, physical interaction with
nonverbal messages is significantly important for D/HoH communication as the

D/HoH rely on visual sense much more than hearing people during communication.

SNS and communication apps are based on non-local CMC and not designed for FTF
communication, they therefore lack physical interaction. It confirms there is still a
further communication gap in the FTF communication between the D/HoH and
hearing people. The primary research of this study (Chapter 5) aims to investigate and

provide a new communication solution to solve this communication gap.

4.3.2 D/HoH Communication Possibilities and Methods in FTF

Communication

The pilot study (questionnaire) has shown that sign language is the primary
communication method used by deaf people, with limited speech/lip reading (with
hearing aid) being the primary communication method used by hard of hearing
people. The survey also indicates that both deaf and hard of hearing people use the
same methods (limited speech/lip reading and text messages/written notes) when they
communicate with hearing people. This section provides an in-depth discussion of the
communication possibilities and methods in FTF communication between the D/HoH

and hearing people.

The communication in/between deaf, hard of hearing and hearing people can be
divided into seven possibilities: (1) Deaf-to-Hard of Hearing People, (2) Deaf-to-
Hearing People, (3) Hard of Hearing-to-Hearing People, (4) Deaf-to-Deaf People, (5)
Hard of Hearing-to-Hard of Hearing People, (6) Hearing-to-Hearing People and (7)
All Three Groups.
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Hard of Hearing
People

Deaf People

Hearing People

Figure 4.4. Communication Possibilities between Deaf, Hard of Hearing and Hearing People

The above Figure 4.4 shows seven communication possibilities that occur in deaf,
hard of hearing and hearing people. These seven communication possibilities are
discussed together with six communication methods/forms: a. Speech, b. Sign
Language, c. Limited Speech (with lip movement/reading), d. Written Notes/Text
(including graphs), e. Gesture-based Nonverbal Message (e.g. eye contact and facial
expressions) and f. Voice-based Nonverbal Messages (e.g. rhythm, intonation). There

are three reasons for discussing the six communication methods/forms:

a. Speech, sign language and limited speech (with lip movement/reading) are the
primary communication methods used by hearing, deaf and hard of hearing

people.
b. Limited speech (with lip movement/reading) and written notes/text (including
graphs) are two primary communication methods used between the D/HoH and

hearing people (when sign language interpreters are not available).

c. Gesture-based and voice-based nonverbal messages are two significant

communication elements in FTF communication.
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Table 4.13 below shows the six communication methods/forms used in the above
seven communication possibilities. However, only communication possibility 2 (deaf
to hearing people) and 3 (hard of hearing to hearing people) are given a detailed
discussion here because the initial research purpose of this study is to investigate a
communication solution for bridging the communication gap between the D/HoH and

hearing people.

Communication Possibilities

Communication Methods/Forms
1 2 3 4 5 6 7

a. Speech 4
b. Sign Language 4
c. Limited Speech v v v v
(with lip movement/reading)
d. Written Note/Text (includes graphs) 4 v v 4 4 4 4
e. Gesture-based Nonverbal Message v v v v v v v

(e.g. eye contact and facial expressions)

f. Voice-based Nonverbal Message Vv Vv Vv v Vv
(e.g. thythm, intonation)

Table 4.13. D/HoH Communication Possibilities and Methods in FTF Communication

Firstly, the above table shows that speech and sign language are not accessible
communication methods/forms used between the D/HoH and hearing people
(communication possibilities 2 and 3) when sign language interpreters are not
available. The survey in the pilot study presents similar results that speech is a not an
accessible method (0% D/HoH respondents use it), with very few D/HoH people
using sign language to communicate with hearing people (16% deaf respondents use
it, 5% hard of hearing respondents use it). Comparatively, the use of sign language

only occurs when both the D/HoH and hearing people know sign language.

Secondly, the table shows that limited speech (with lip movement/reading) and
written note/text (includes graphs) are two accessible communication methods/forms
used between the D/HoH and hearing people (communication possibilities 2 and 3).
The survey in the pilot study presents the same results that limited speech/lip reading
(with hearing aid) and text messages/written are two primary communication
methods used in the communication between the D/HoH and hearing people.

However, some studies show that limited speech is only capable of transmitting very
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limited information. For example, Ruth and Tara-Jane (2010, p.5) indicate that lip
reading is difficult because lip shapes do not always reflect the speech sound being
made. Barnett (2002, p.670) indicates, ‘With English, many sounds are formed
behind the lips, in the throat and mouth, making them indistinguishable on the lips.
Without sound, at best only 30% of English is readable on the lips.’

Thirdly, the table shows that gesture-based and voice-based nonverbal messages are
two accessible communication methods/forms used between the D/HoH and hearing
people (communication possibilities 2 and 3). It is a significant deduction from the
table because these two communication methods/forms are significant parts of FTF
communication. This finding shows that physical interaction with nonverbal
messages is an accessible communication form in the FTF communication between
the D/HoH and hearing people. However, gesture-based and voice-based nonverbal
messages are very hard to use as a single communication method/form due the
inability to transmit verbal information. These two communication methods/forms
should be combined with other communication methods/forms for a completed

communication.

The above table compares communication possibilities in the FTF communication
between the D/HoH and hearing people when using different communication
methods/forms. It shows that limited speech, written note/text, gesture-based and
voice-based nonverbal messages are accessible communication methods/forms used
in FTF communication between the D/HoH and hearing people (when sign language
interpreters are not available). However, written note/text is the only communication
method/form that can be completely used, as there are still limitations in the methods
of limited speech, gesture-based and voice-based nonverbal messages. Although
limited speech, gesture-based and voice-based nonverbal messages are limited when
using as a single communication method/form in FTF communication between the
D/HoH and hearing people, they can be used together concurrently to support each
other. For example, gesture-based and voice-based nonverbal messages can be used
with limited speech as well as written note/text as a supplement when other
communication methods/forms are limited. It significantly shows that a mixed
communication method/form can increase the communication possibility in FTF
communication between the D/HoH and hearing people. Moreover, a mixed
communication method/form is typically used during FTF communication that

contains physical (nonverbal) and linguistic (verbal) information at the same time.
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CHAPTER FIVE
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Chapter 5: Primary Research: Interaction Design

Creative Practice

This chapter investigates a communication solution that address the FTF
communication gap between the D/HoH and hearing people through the creative

practice of interaction design using a UCD development process.
There are six sections in this chapter:

a. Introduction of Design Steps, Interviews and Thematic Analysis
This section introduces the design steps of the interaction design creative

practice and analysis techniques of the interview.

b. Design Step 1: Defining User Requirements

This section interviews to investigate and define the user requirements.

c. Desig Step 2: Providing Alternatives
This section presents design concepts and suggests alternative potential

features that satisfy the user requirements.

d. Design Step 3: Alternatives, Testing and Selection
This section tests the alternative potential features through user feedback and

interview.

e. Design Step 4: Prototype Developments
This section develops a prototype targeted iOS 7 on the iPhone 5.

f. Design Step 5: Evaluation and Modifications

This section evaluates the developed prototype through the method of

interview and provides a revised prototype.
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5.1 Introduction of Design Steps, Interviews and Thematic Analysis

The preliminary study has shown that new media communication technologies (SNS
and communication apps) are able to bridge the communication gap between the
D/HoH and hearing people. However, it postulated that there is still a communication
gap in FTF communication between the D/HoH and hearing people, even when using
SNS and communication apps. This section introduces the creative practice in this
study, which is an interaction design process. The interaction design creative practice
aims to investigate a communication solution (from a design perspective) for bridging
the FTF communication gap between the D/HoH and hearing people. In addition, this
section summarises the interview statements and explains the thematic analysis used

in this study.

5.1.1. Introduction of Design Steps

The interaction design creative practice in this study is conducted via a UCD
development process. The UCD development process is based on the three UCD
principles, as proposed by Gould and Lewis: a. ‘Early focus on users and tasks’, b.
‘Empirical measurement’ and c. ‘Iterative design’ (see 3.2.1 User-centred Design,
p.46). Based on these three UCD principles, there are five design steps that are used

to conduct the interaction design creative practice in this study.
The five steps are: Step 1. Defining User Requirements, Step 2. Providing

Alternatives, Step 3. Alternatives, Testing and Selection, Step 4. Prototype

Developments and Step 5. Evaluations and Modifications. See Figure 5.1 below.
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Interviews

Figure 5.1. Design Steps

Step 1. Defining User Requirements

The first design step is conducted via interviews that seek to understand users and
define their requirements. This design step includes the definitions of who the

user is and what the task is.

Step 2. Providing Alternatives

The second design step provides alternative potential features for this smartphone
app. These alternatives aim to fulfil the defined user requirements. This design
step includes the analyses of wuser requirements and potential

approaches/technologies that can be used.

Step 3. Alternatives, Testing and Selection

The third design step is conducted via interviews and aims to test the provided

alternatives and decide which features are the most suitable to be developed.
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e Step 4. Prototype Developments

The fourth design step develops a prototype to determine the features of this
smartphone app. The prototype is presented via digital graphs (for understanding
interfaces) and a web-based simulated environment (for experiencing interactions)

for user testing and evaluation.

e Step S. Evaluation and Modifications

The fifth design step consists of interviews with a view to evaluate and modify
the developed prototype. Eventually, a revised prototype of a smartphone app is

built as the final outcome of this study.

5.1.2 Interview Statements

Interviews are used as the primary method to collect data from end-users for
understanding user requirements, testing design concepts and evaluating prototypes.

This section gives a summary of the interview statements.

(1) Twenty-seven Interviews in Three Design Steps

Interviews were conducted in the design step 1, 3 and 5. Each design step contains
nine interviews with a total of twenty-seven interviews completed. The interviews in
the design step 1 were conducted from November 2012 to December 2012, the
interviews in design step 3 were conducted from March 2014 to April 2014 and the
interviews in design step 5 were conducted from July 2014 to August 2014. Some
further discussions took place outside of these time periods because of unexpected

issues such as late responses by the interviewees.

(2) Nine Interviewees in Three Specific Groups

Nine interviewees in three specific groups were recruited to participate in the

interviews. The three specific groups are: a. Experts, b. D/HoH People and c. Hearing
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People. Three experts were recruited from relevant D/HoH organisations in the
United Kingdom, with three D/HoH people and three hearing people recruited from
the survey respondents in the pilot study. The experts are professionals in the D/HoH
field. Because the interview process is time consuming, the three-group interviews
allow for the precise and efficient collecting of data, particularly the data from the

experts. Details of the nine interviewees are shown in Table 5.1 below.

Groups | Interviewees Background/Details Types
Experts Person 1 * A sign language interpreter (hearing Online &
person) Face-to-face
* British Sign Language (BSL) degree Interview
awarded

* More than 14 years of experience
* Female / Age: 40-49

Person 2 * A communication development officer Online
(hearing person) in the Action on Hearing | Interview
Loss (a Deaf organisation in the UK), also
a sign language interpreter

* Issues in Deafness degree awarded

*  More than 17 years of experience

* Female / Age: 50-64

Person 3 * A manager at the British Deaf Association | Online

(Deaf) Interview
*  More than 32 years of experience
* Male/Age: 50-64

Deaf/Ha Person 4 * A university student Online
rd of * Male/Age: 18-29 Interview
Hearing Person 5 * A university studentf Online
People * Female/ Age: 18-29 Interview
Person 6 * A college teacher Online
* Male/ Age: 30-39 Interview
Hearing Person 7 * A deaf child’s mother Online
People * Female / Age: 40-49 Interview
Person 8 * A designer who usually works with a Online &
Deaf/Hard of Hearing colleague Face-to-face
* Male/ Age: 30-39 Interview
Person 9 * A Deaf person’s friend Online &
* Male/ Age: 30-39 Face-to-face
Interview

Table 5.1. Interviewee Details
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5.1.3 Interview Procedure and Thematic Analysis

The interviews in this study were mainly conducted by the use of an email-based
online semi-structured interview as discussed in Chapter 3, whilst some were
conducted via FTF semi-structure interviews. This section explains the interview
procedure and the thematic analysis technique that is used.

(1) Interview Procedure

All interviews were conducted by following an interview procedure as the Figure 5.2

shown below.

Interview Procedure

Interview
Documents
\/
Interviewees
\/
)\
Further
Questions
V4

Interview Data

Figure 5.2. Interview Procedure
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The interview procedure includes three parts:

e Partl
Firstly, three interview documents (Appendix 3, 6 and 9) are prepared for the
different design steps (1, 3 and 5). Each document contains a brief introduction of

interview purpose and questions used in the interviews.

e Part2
Secondly, the interview documents are sent to expecting interviewees via emails
(or presented in person). All interviews are based on an online interview cycle (a.
Interviewees, b. Responses c. Interviewer and d. Further Questions), see the

above Figure 5.2.

e Part3
Thirdly, the online interview cycle in each interview is ended when the collected
data is sufficient (e.g. repeating the same data points), with at least two rounds of
the interview cycle for each interviewee. The interview data was then transcribed

into text (Appendix 4, 7 and 10).

(2) Thematic Analysis

All interview data is analysed via a qualitative approach. Qualitative approaches are
diverse, complex and nuanced (Holloway and Todres 2003). Erlandson et al. (1993,
p.116) indicate there are three main elements for conducting a qualitative data
analysis: a. ‘Unitizing Data’, b. ‘Emergent Category Designation’ and c. ‘Negative
Case Analysis’. Thematic analysis is a typical method used to conduct a qualitative
research. Braun and Clarke (2006, p.79) indicate ‘thematic analysis is a method for
identifying, analysing and reporting patterns (themes) within data’, which is a
foundational method for qualitative data analysis. In addition, thematic analysis has
been broadly used in human-computer interaction field for gaining understanding of
users and their experiences with technologies (Brown and Stockman 2013; Money,

Lines and Elliman 2008; Pykhtina et al. 2012; Tanaka et al. 2012).
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Thematic analysis is selected as the method to analyse the interview data in this study,

which is based on the below 6-phase guideline of conducting thematic analysis as

proposed by Braun and Clarke (2006).

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Phase 5:

Phase 6:

Familiarizing yourself with your data

Transcribing data (if necessary), reading and re-reading the data,
noting down initial ideas.

Generating initial codes

Coding interesting features of the data in a systematic fashion across
the entire data set, collating data relevant to each code.

Searching for themes

Collating codes into potential themes, gathering all data relevant to
each potential theme.

Reviewing themes

Checking if the themes work in relation to the coded extracts (Level
1) and entire data set (Level 2), generating a thematic ‘map’ of the
analysis.

Defining and naming themes

Ongoing analysis to refine the specifics of each theme, and the
overall story the analysis tells, generating clear definitions and
names for each theme.

Producing the report

The final opportunity for analysis. Selection of vivid, compelling
extract examples, final analysis of selected extracts, relating back of
the analysis to the research question and literature, producing a

scholarly report of the analysis.

There are some tools that provide support for data analysis, such as NVivo'? for

qualitative data and SPSS' for quantitative data. These tools are particularly useful

for managing a large volume of data. These programmes are meant to assist but not

> NVivo is a qualitative data analysis computer software package produced by QSR
International.
1 SPSS (Statistical Package for the Social Sciences) is a quantitative data analysis computer
software package produced by IBM SPSS Inc..
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be a necessary part of the data analysis. The interview data in this study is analysed
by means of a manual method based on the above 6-phase guideline. Table 5.2 below
shows an example of how the interview data was analysed in accordance with the 6-

phase guideline.

Phase 1: Familiarizing your self with your data

In this phase, all interview data are transcribed into a Word document. All interview
data are shown in the Appendix 4, 7 and 10 (three interviews in three different design
steps). Below is a sample of interview data.

‘Every deaf or hear of hearing people use different communication ways and have
different communication behavious, that brings difficulties. Some of them use sign
language and some use lip reading and limited speech. Also, not all deaf and hear of
hearing people can use sign language well. Even they use sign language there are
different types of sign language. It is also a problem. For example,...’

Phase 2: Generating initial codes

In this phase, all interview data are organised into meaningful groups by using
highlighters to indicate potential patterns. In addition, initial codes are generated. All
initial codes are shown in the Appendix 5, 8 and 11. Below is a sample of initial
codes generating process (in the above Phase 1 sample interview data).
Interview Data Codes
Every deaf or hear of hearing people use | Code 1: Different communication
different communication ways and have | methods/behaviours used by the D/HoH
different communication behavious, that
brings difficulties. Some of them use sign | Code 2: Not all D/HoH can use sign
language and some use lip reading and | language
limited speech. Also, not all deaf and hear
of hearing people can use sign language | Code 3: Different types of sign language
well. Even they use sign language there are
different types of sign language. It is also a
problem. For example,...

Phase 3: Searching for themes

In this phase, an initial thematic map is produced for collating codes into potential
themes. The potential themes are mainly based on interview questions. A sample of
initial thematic maps can be seen in Figure 5.3 (p.102).

Phase 4: Reviewing themes

In this phase, the produced initial thematic map is generated and refined. In the
meantime, a final and satisfactory thematic map (developed thematic maps) is
produced. In this study, each initial thematic map is generated into several developed
thematic maps to discuss specific issues. For example, the initial thematic map
(Figure 5.3, p.102) is generated into four developed thematic maps (Figure 5.4, p.103,
Figure 5.5, p.106, Figure 5.6, p.108 and Figure 5.7, p.109).

Phase 5: Defining and naming themes

In this phase, each theme is described in detail, which includes significant quotes
from participants. A sample of a specific theme ° Diverse Communication
Behaviours’ is discussed in p.104.

Phase 6: Producing the report

In this phase, a final analysis and discussion of all themes is produced, which is
related back to the research questions and relevant literature. A sample of a final
analysis can be seen in the section 5.2.3 User Requirements, p.110.

Table 5.2. An Example of Thematic Analysis
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The above table shows an example of the thematic analysis process in this study. The
detailed discussion of the thematic analysis process in each interview datasets (three
different interviews conducted in three different design steps) are presented in the

below sections:
* 5.2.2 Interview: Understand Users and User Requirements, p.101

e 5.4.1 Interview: Feedback of Alternative Potential Features, p.123
* 5.6.1 Interview: Evaluation of the Prototype, p.157
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5.2 Design Step 1: Defining User Requirements

Understanding user requirements is the first step when developing an interactive
product. Rogers, Sharp and Preece (2011, p.355) indicate ‘a requirement is a
statement about an intended product that specifies what it should do or how it should
perform.” This section firstly defines the target user and task of developing the
interaction design in this study and then conducts interviews to understand users and

their requirements.

5.2.1 Target User and Task

‘User’ and ‘task’ are two important development focuses in a UCD process, as
indicated in Chapter 3. Defining target user and target task are two necessary parts in
the beginning of developing an interactive product. In the interaction design creative
practice, the target users are D/HoH people and the target task is FTF

communication.

a. Target User: D/HoH People

D/HoH people are the primary target users and hearing people the secondary
users for whom this interaction design (a smartphone app) is developed. This is
because the purpose of conducting this interaction design creative practice is to
investigate a communication solution that can be used to bridge the FTF

communication gap between the D/HoH and hearing people.

b. Target Task: FTF Communication
FTF communication is the target task of developing this interactive product (a
smartphone app). This is because the preliminary study shows that there is still a

further communication gap in FTF communication between D/HoH and hearing

people even using SNS and communication apps. This smartphone app design
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aims to address this further communication gap between the D/HoH and hearing
people.

5.2.2 Interview: Understand Users and User Requirements

The purpose of the interview is to explore further communication difficulties faced by
the D/HoH in FTF communication and specific communication requirements needed
by them. In addition, the interviews help to understand the use of SNS and

communication apps in FTF communication between the D/HoH and hearing people.

The interviews are conducted via an interview document (Appendix 3), which

includes four questions:

*  What communication difficulties do you have when you communicate with
hearing people (Deaf/Hard of Hearing people)?

*  What communication requirements do you need when you communicate with
hearing people (Deaf/Hard of Hearing people)?

*  What communication features of SNS or communication apps do you use
most often when you communicate with hearing people (Deaf/Hard of
Hearing people)?

*  What communication features of SNS or communication apps do you think

will be useful for Deaf/Hard of Hearing people if it can be created?

All interview data (Appendix 4) are organised into meaningful groups and given
initial codes (Appendix 5) with reference to the 6-phase thematic analysis guideline
‘Phase 2: Generating initial codes’(see p.97). In addition, the initial codes are
collated into four potential themes (based on interview questions) via a thematic map
with reference to the 6-phase thematic analysis guideline ‘Phase 3: Searching for

themes’ (see p.97). See Figure 5.3 below.
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Not all D/HoH can use
sign language | FTF communication Materials

Many communication methods can
be used between D/HoH and
hearing people

Choose e a right/suitable way
between D/HoH and hearing
people

The Use of SNS and Communication
Apps in FTF Communication

Hearing people’s lack awareness No problems in a short conversation
of how to communicate with with

the D/HoH

Hearing people don’t understand
sign language

Text messages (e.g. Facebook,
Whatsapp &LINE)

Simple gestures

Depends on communication/hearing
abilities

Communication Difficulties
in FTF Communication

Use as written note (pen &
paper)

Long-sentence communication
brings difficulties

| Difficulties in lip reading [

Different communication methods/
behaviours used by the D/HoH

Hearing aids/cochlear implants
(not very popular)

Potential Useful Features in SNS
and Communication Apps

Written note (pen/paper, typing via

Different types of sign language mobile phone)

Sign language recognition
Lip reading is an accessible way if
people speak slowly and shortly

FaceTime

Voice recognition (speech to
input message)

Sign language education

A multi-way assistant teol (e.g. pen
& paper & digital devices)

Different requirements needed (in
different communication places &
hearing abilities)

Text via smartphones

Communication Requirements
in FTF Communication

Text support {e.g. email & SMS)

Voice recognition

| Sign language interpreters

A fully accessible communication
method

Written note is too cumbersome |

Figure 5.3. Initial Thematic Map (Understand Users and User Requirements)

The initial thematic map contains four potential themes:

* Communication Difficulties in FTF Communication
* Communication Requirements in FTF Communication
* The Use of SNS and Communication Apps in FTF Communication

¢ Potential Useful Features in SNS and Communication Apps
In addition, the initial thematic map is generated and refined under the above four

themes. Each theme will provide a refined thematic map (developed thematic map) to

discussing specific findings.
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(1) Communication Difficulties in FTF Communication

This section provides a refined thematic map under the potential theme
‘Communication Difficulties in FTF Communication’, which refers to the 6-phase
thematic analysis guideline ‘Phase 4. Reviewing themes’ (see p.97). See Figure 5.4

below.

Different communication methods/
behaviours used by the D/HoH Difficulties in lip reading
Choose e a right/suitable way
between D/HoH and hearing

people

Weaknesses of Sign Language
Diverse Communication and Lip Reading

Behaviours

Hearing people’s lack awareness
of how 1o communicate with with
the D/HoH

Not all D/HoH can use
sign language

Depends on communication/hearing
abilities

Many communication methods can
be used between D/HoH and Hearing people don't understand
hearing people sign language

Long Sentence Communication

Lip reading is an accessible way if
people speak slowly and shortly

Long-sentence communication
brings difficulties

Figure 5.4. Developed Thematic Map (Communication Difficulties in FTF Communication)

The developed thematic map indicates three significant themes concerning
communication difficulties that occur during FTF communication between the

D/HoH and hearing people.
e Theme 1: Diverse Communication Behaviours

* Theme 2: Weaknesses of Sign Language and Lip Reading

* Theme 3: Long Sentence Communication

The three themes are discussed with reference to the 6-phase thematic analysis

guideline ‘Phase 5: Defining and naming themes’ (see p.101).
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a.

Diverse Communication Behaviours

Diverse communication behaviours are significant factors that bring difficulties to
the communication between the D/HoH and hearing people. An expert
interviewee said ‘every deaf or hard of hearing people use different
communication ways and have different communication behavious, that brings
difficulties.” D/HoH people have different levels of hearing ability and
communication skills (e.g. sign language and lip reading) that prompts diverse
communication behaviours. A hearing interviewee said ‘...most important part to
communicate with deaf/hard of hearing people is to find a suitable way, even I
don’t know sign language I still can communicate with my deaf friends with no

2

problem...”. Another D/HoH interviewee said ‘if hearing community have
knowledge of BSL, I can talk to them directly, otherwise BSL interpreter is
needed. If an interpreter is not available, I use pen and paper to write things down,;

use simply gesture; or type things on technology device such as mobile phone...’.

There are many communication methods that can be used in the communication
between the D/HoH and hearing people. However, there is no clear way of
communicating way between the D/HoH and hearing people. The communication
difficulties are not only affected by D/HoH people’s hearing loss or hearing
people’s lack of knowledge of sign language, it is also affected by hearing
people’s limited knowledge of how to communicate and interact with D/HoH
community. An expert interviewee indicated that one of the communication
difficulties in FTF communication is ‘hearing people’s lack awareness of how to

communicate with deaf (hard of hearing) people’.

Weaknesses of Sign Language and Lip Reading

The survey results in the pilot study have shown that sign language is the primary
communication method used by deaf people, and limited speech with lip reading
is the primary communication method used by hard of hearing people. However,
most of hearing people are not familiar with the use of sign language which
contributes to communication difficulties when deaf people try to communicate

with hearing people via sign language. Two hearing interviewees mentioned this
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difficulty because they do not know sign language. Furthermore, limited
capability of lip reading in D/HoH people also brings communication difficulties.
A D/HoH interviewee said ‘I have difficulties with both lipreading and using my
voice’. Although lip reading is a way that D/HoH people use to read speech, it is a
very hard skill. An expert interviewee said ‘lip reading is hard, even a very good
lip reader only can understand 42%’ and a D/HoH interview said ‘I do lip read
but people always talk too fast...”. Sign language and lip reading are two primary
methods used by deaf and hard of hearing people, but the interview data
significantly shows that these two primary methods also bring communication
difficulties between the D/HoH and hearing people. This is because hearing
people have not mastered the use of sign language and D/HoH people experience

difficulties with lip reading.

c. Long Sentence Communication

A D/HoH interviewee said, ‘I do lip read but people always talk too fast some
time sentences is too long to read’; another D/HoH interviewee said, ‘there is no
problem when we have short conversation, but it very hard to have a discussion’.
An exert interviewee said, ‘most of deaf hard of hearing people can do lip read if
people can speak slowly, keep talking sentences short and clear is fine. It’s very
hard to lip read long sentences’. A long sentence conversation brings more
difficulties than a short conversation in FTF communication between the D/HoH
and hearing people. Limited and defective communication methods such as
limited sign language with hand/body gestures, limited speech with lip reading
and even written notes that consist of simple and short sentence communication
between the D/HoH and hearing people, is not preferable to long sentences and

complicated communication.

(2) Communication Requirements in FTF Communication

This section provides a refined thematic map under the potential theme

‘Communication Requirements in FTF Communication’. See Figure 5.5 below.
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A Text-based Communication Tool
Texl via smartphones

A multi-way assistant tool (e.g. pen
& paper & digital devices)

A fully accessible communication
method

Text support (e.g. email & SMS)

Sign Language Interpreters

Voice Recognition

Sign language education

Wrilten note is too cumbersome

Sign language interpreters Voice recognition

Figure 5.5. Developed Thematic Map (Communication Requirements in FTF Communication)

The developed thematic map shows three significant themes about communication

requirements in the FTF communication between the D/HoH and hearing people.

e Theme 1: A Text-based Communication Tool
* Theme 2: Voice Recognition

* Theme 3: Sign Language Interpreters

a. A Text-based Communication Tool

An expert interviewee said, ‘I also use email or text to communicate with
deaf/hard of hearing students. That’s a good way between deaf/hard of hearing
and hearing people’. A D/HoH interviewee commented, ‘I always use written
note/text message when they can’t understand me’ and a hearing interviewee said,
‘I usually talk with my deaf friend via text on my phone, I use facebook and Line.’
Text-based communication is the most frequently used communication
method/form between the D/HoH and hearing people in FTF communication
when other communication methods (e.g. sign language, limited speech with lip
reading and speech) are not available. For example, D/HoH and hearing people
can use written notes via a pen and a paper or text typing via digital devices in
FTF communication. Text-based communication is the only accessible readily
communication methods between the D/HoH and hearing people without any

other supports. The interview data shows a text-based communication tool is
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needed to support the FTF communication between the D/HoH and hearing
people.

b. Voice Recognition

All hearing interviewees indicated that speech-to-text translation (voice
recognition) is a communication requirement when they communicate with the
D/HoH via their phones. A hearing interviewee said, ‘I normally use a pen and a
paper or typing on my phone when communicate with deaf people. Speech to
input text may be a good way when I use my phone’. A D/HoH interviewee
remarked ‘I feel they find writing things down too cumbersome for them. Voice
recognition may be a good way.’ As a text-based communication tool is one of
communication requirements raised by the interviewees, voice recognition can be
used by hearing people as a way to facilitate the process of text typing on

smartphones.

c. Sign Language Interpreters

A sign language interpreter is a typical solution to bridge the communication gap
between the D/HoH and hearing people. The interviewees commented on this
communication requirement that sign language interpreters are not always
available for FTF communication between the D/HoH and hearing people. A
D/HoH interviewee said, ‘Translator is a prefect way, but s/he can't be with me all
the time.” An expert interviewee indicated digital devices have become an
important tool to assist the communication between the D/HoH and hearing
people, but sign language interpreters are still needed when having a long
conversation. Also another expert interviewee said ‘in meetings or conferences

sign language interpreters are still needed’.

(3) The Use of SNS and Communication Apps in FTF Communication

This section provides a refined thematic map under the potential theme ‘The Use of

SNS and Communication Apps in FTF Communication’. See Figure 5.6 below.
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SNS and Communication Apps are used as
Written Note or Communication Materials in FTF
Communication

Use as written note (pen & paper) FTF communication Materials

Figure 5.6. Developed Thematic Map (The Use of SNS and Communication Apps in FTF

Communication)

The developed thematic map shows one significant theme about the use of SNS and
communication apps in the FTF communication between the D/HoH and hearing

people.

* Theme 1: SNS and Communication Apps are used as Written Note or

Communication Materials in FTF Communication

Text message (e.g. IM and email) is the most often used communication feature
in SNS and communication apps that D/HoH and hearing people use to
communicate with each other. All interviewees mention it. Although SNS and
communication apps are not designed for FTF communication, D/HoH people
still use them in FTF communication. A D/HoH interviewee said, ‘I sometime
send text messages to friends who are next to me or just in front of me. I also use
my phone as a note when I don’t have pen and paper’. In addition, an expert
interviewee said, ‘sometime, I only read information on Facebook, I show my
Facebook posts when I talk to people in person’. SNS content and information
can be used as communication materials in FTF communication. The interview
data shows that SNS and communication apps can be used as written note or
communication materials in the FTF communication between the D/HoH and

hearing people.
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(4) Potential Useful Features in SNS and Communication Apps

This section provides a refined thematic map under the potential theme ‘Potential

Useful Features in SNS and Communication Apps’. See Figure 5.7 below.

Voice and Sign Language Recognitions

Voice recognition

Sign language recognition
(speech to input message)

Figure 5.7. Developed Thematic Map (Potential Useful Features in SNS and Communication

Apps)

The developed thematic map shows one significant theme about the potential useful

features in SNS and communication apps that can be used to support FTF

communication between the D/HoH and hearing people.

Theme 1: Voice and Sign Language Recognitions

All interviewees mentioned about voice recognition (speech-to-text or speech-to-
sign) and some interviewees commented that sign language recognition (sign-to-
text or sign-to-speech) could be a useful feature if it could be added into SNS and
communication apps. A D/HoH interviewee said, Voice recognition, hearing
people can keep their speech language naturally’. Another D/HoH interviewee
said, ‘people speak to their phone and I can immediately read what they speak in
text on my phone through voice to text translation’. A hearing interviewee
mentioned about Siri (the iPhone voice recognition) and remarked that it could be
used by hearing people to input text messages via speech. Moreover, a D/HoH
interviewee made a comment about sign language recognition and said ‘Sign to
text support, then I can use sign language’. Voice and sign language recognition
are also the existing D/HoH communication solutions as discussed in Chapter 2.

In addition, the interviewees mentioned that FaceTime (a iPhone video-based
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communication app) might be a useful feature, but it is not considered here
because the potential useful features are specifically for FTF communication in

person.

5.2.3 User Requirements

According to ‘Phase 6. producing the report’ in the 6-phase guideline of thematic
analysis (see p.101), this section gives a final analysis of the interview data relating
back to the research questions and relevant literature. The target user and task of
designing this smartphone app have been defined as D/HoH people and FTF
communication. This smartphone app design aims to provide a communication
solution that can be used to bridge the FTF communication gap between the D/HoH

and hearing people.

The most significant difference between this smartphone app and other SNS
(Facebook, Twitter and Linkedin) and communication apps (WhatsApp, LINE and
WeChat) is that this smartphone app is specifically designed for FTF communication,
whilst others are mainly for non-FTF communication. Chapter 2 has shown that
physical interaction with nonverbal messages is a significant element in FTF
communication, which is excluded from CMC. The concept of this smartphone app is
to provide an innovative communication method that uses CMC as part of FTF
communication. Based on the design concept, physical interaction with nonverbal
messages (e.g. eye contact and facial expressions) will be an important design aspect

in the consideration of user requirements.

The interview data has shown that: a. diverse communication behaviours, b.
weaknesses of sign and lip reading and c. long sentence communication, are three
main difficulties in FTF communication between the D/HoH and hearing people.
Furthermore, the interview data shows that a text-based communication tool, voice
recognition and sign language interpreters are the main three communication
requirements in FTF communication between the D/HoH and hearing people. In
addition, the interview data shows SNS and communication apps are used for written

notes or communication materials in FTF communication between the D/HoH and
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hearing people, whilst voice and sign language recognitions are two useful features

(if these could be added into SNS and communication apps).

According to the relevant literature review in Chapter 2 and the above interview data,
there are two user requirements defined in this study for developing this smartphone
app: a. A solution to support and integrate different communication
behaviours/methods that can be used in FTF communication between the D/HoH and
hearing people and b. A solution to conduct and incorporate physical interaction with

nonverbal messages in FTF communication between the D/HoH and hearing people.

a. A solution to support and integrate different communication behaviours/methods

in FTF communication between the D/HoH and hearing people

Deaf, hard of hearing and hearing people use different communication methods
that lead to diverse communication behaviours. The diverse communication
behaviours are the cause of difficulties in FTF communication between the
D/HoH and hearing people. This smartphone app design aims to provide a
solution in FTF communication that supports and integrates different
communication methods used by the D/HoH and hearing people. This solution
will allow the D/HoH and hearing people to use the communication methods they
normally use. For example, hearing people still can use speech. This smartphone
app is not designed to replace the primary communication methods used by the
D/HoH and hearing people, but be an assistant communication tool to support the
primary communication methods used by the D/HoH and hearing people. When
the primary communication methods are not accessible this smartphone app

provides an assistive communication solution.

b. A solution to conduct and incorporate physical interaction with nonverbal

messages into the FTF communication between the D/HoH and hearing people

CMC and FTF communication are two different types of communication. Chapter
2 has shown that physical interaction with nonverbal messages is a significant
element in FTF communication. However, physical interaction with nonverbal

messages is absent in the use of CMC (e.g. SNS and communication apps). This
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smartphone app design aims to provide an innovative method of communication
that can prompt users to conduct and incorporate physical interaction with
nonverbal messages in FTF communication when using this smartphone app. The
design concept of this smartphone app is to use CMC as a communication

solution to assist FTF communication between the D/HoH and hearing people.
These are two main user requirements for designing this smartphone app. The next

section will provide alternative potential features that can match these user

requirements.
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5.3 Design Step 2: Providing Alternatives

There are two user requirements defined for developing this smartphone app:

* A solution to support and integrate different communication behaviours/methods

in FTF communication between the D/HoH and hearing people

* A solution to conduct and incorporate physical interaction with nonverbal

messages in FTF communication between the D/HoH and hearing people

Top-down and bottom-up are two strategies of thinking and conducting a
development process. The top-down approach in this study can be understood as a
development process that starts by understanding user requirements; and bottom-up
approach can be understood as a development process that starts by understanding
potential approaches/technologies. The user requirements have been defined in the
last section. This section reviews and analyses potential approaches/technologies that
can be used to support the development of this smartphone app. Finally, this section
provides alternative potential features of this smartphone app for achieving the user

requirements.

5.3.1 Potential Approaches/Technologies for this Smartphone App

Development

In order to achieve the two user requirements, potential approaches/technologies are
reviewed and analysed for developing this smartphone app. The review and
discussion of potential approaches/technologies include three aspects: a. Ways of
Inputting Messages, b. Ways of Transmitting Messages and c. Ways of Prompting

Physical Interaction with Nonverbal Messages.

Ways of inputting and transmitting messages are two essential parts for
communicating when using this smartphone app. This smartphone app aims to act as
an accessible communication medium between the D/HoH and hearing people that

allows them to use different ways to express information. In addition, ways of
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prompting physical interaction with nonverbal messages is the most significant

design feature as the app is specifically designed for FTF communication.

(1) Ways of Inputting Messages

Text typing is a common way used to input messages on smartphones. Text typing is
designed as a primary way for inputting messages in this smartphone app. There are

three reasons for this:

* The pilot study shows text messages/written notes (on paper, cell phone or
computer) is one of the primary communication methods/solutions used between

the D/HoH and hearing people when sign language interpreters are not available.

* The design step 1 shows a text-based communication tool is one of
communication requirements needed in FTF communication between the D/HoH

and hearing people.

* The previous discussion of D/HoH communication possibilities and methods
shows that written note/text is the only communication method/form that can be
readily used between the D/HoH and hearing people in FTF communication. This
is due to there being limitations in the methods of limited speech, gesture-based

and voice-based nonverbal messages.

For these reasons, text is designed as the main communication medium used in this
smartphone app to support and integrate different communication methods used by
the D/HoH and hearing people. Ideally, common and native communication methods
(sign language and speech) used by the D/HoH and hearing people should be
translated into text for bridging the communication gap between the D/HoH and
hearing people. Sign language and voice recognition are two technologies that
support sign language-to-text and speech-to-text translations. Voice recognition
technology is designed to be involved as part of the inputting message function in this
smartphone app because existing voice recognition is a highly developed technology.
In contrast, sign language recognition technology is not incorporated because existing

sign language recognition is still an incomplete and limited technology.
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(2) Ways of Transmitting Messages

Ways of transmitting messages is another important aspect of designing this
smartphone app especially as it aims to act an as accessible communication medium
(tool) in FTF communication between the D/HoH and hearing people. As this
smartphone app is specifically designed for FTF communication, the ways of
transmitting messages in this smartphone app may be different to common

communication apps.

Traditional SMS transmission (GSM'") and Internet transmission (3G/4G and Wifi)
are two existing connection technologies for transmitting messages between two or
more smartphones that are typically used in common communication apps. Bluetooth
and near field communication (NFC) are two other wireless transmission
technologies that support data transmission over short distances. Table 5.3 below
compares these four transmission technologies in four transmission conditions: a.
Short-distance ~ Transmission Only, b. Payment Requirement, c. Phone

Number/Account Requirement and d. Reception Requirement.

Transmission Conditions
Transmission Short- Payment Phone Reception
Technologies distance Requirement | Number/Account | Requirement
Transmission Requirement
Only

GSM (Traditional v v v
SMS)
3G/AG/Wifi Vv v v
(Internet)
Bluetooth v
NFC v
* Free Wifi is also available in some places.

Table 5.3. Comparison of Transmission Technologies

Transmission distance is the main difference between GSM/3G/4G/Wifi and
Bluetooth/NFC. Bluetooth and NFC only support short-distance transmission. For
example, Bluetooth 4.0 supports up to a 50 meter transmission distance, whilst NFC

supports less than a 4 centimetres transmission distance or typically transmits data by

14 ~ . . c AT .
GSM is a global system for mobile communications, which is a standard to describe
protocols for second-generation (2G) digital cellular networks used by mobile phones.
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simply touching two devices. In addition, payment, phone number/account and
reception requirements are further differences. Bluetooth and NFC are allowed to
transmit messages without these required conditions. Recently, (2014) most
smartphones support Bluetooth, whilst NFC is only available on recent high-end

smartphones.

According to the above comparison of the four transmission technologies, Bluetooth
and NFC seem to be potential connection technologies that can be applied in this
smartphone app for transmitting messages. The reason for this is because this
smartphone app is specifically designed for FTF communication and Bluetooth and
NFC are specifically used for a short distance transmission. Furthermore, the three
transmission requirements (payment, phone number/account and reception
requirements) are not required in the use of Bluetooth and NFC and this could make

message transmission easier.

(3) Ways of Prompting Physical Interaction with Nonverbal Messages

Physical interaction with nonverbal messages is a significant element in FTF
communication, which is missing in CMC. People always concentrate on their
smartphone screens and ignore physical interaction with nonverbal messages when
they are communicating via CMC (SNS and communication apps). This smartphone
app aims to design a specific method that can prompt users to combine physical
interaction with nonverbal messages in communication when they are using this
smartphone app. For example, a design that can encourage or force users to shift their
concentration from their smartphone screens to the person they are communicating

with.

Transmitting messages via NFC could be used as a way to prompt users to combine
physical interaction with nonverbal messages in FTF communication between the
D/HoH and hearing people. The reason for this is because NFC technology provides a
specific way to transmit data by bringing two phones in close proximity to each other
or simply by touching two phones. This specific action leads to physical interactions

between two phone holders when transmitting messages.
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According to the above discussions of potential approaches/technologies in the
following three aspects: a. Ways of Inputting Messages, b. Ways of Transmitting
Messages and c. Ways of Prompting Physical Interaction with Nonverbal Messages,

there are three initial design concepts raised for developing this smartphone app:

¢ Text typing and voice recognition will be designed as two ways to input messages

in this smartphone app.

* NFC connection technology will be designed as a way to transmit messages in

this smartphone app.

* The action of transmitting messages via NFC will be designed to conduct physical

interaction with nonverbal messages in this smartphone app.

5.3.2 Alternatives Potential Features of this Smartphone App

According to the above three initial design concepts, this section provides alternative
potential features of this smartphone app. The alternative potential features include
two parts: a. Ways of Inputting Messages and b. Way of Transmitting Messages and

Conducting Physical Interaction.

(1) Ways of Inputting Messages

Text typing and voice recognition are selected as the two ways of inputting messages
used in this smartphone app. Chapter 2 has shown that speed of input in CMC is a
significant difference between CMC and FTF communication since text typing in
CMC takes longer time than speech in FTF communication. In this smartphone app
the way of inputting messages is designed to diminish this difference. Voice
recognition is a technique that allows hearing people to input messages quicker via
speech, but it is not an accessible way for the D/HoH. This smartphone app design
aims to provide a quicker and easier way for the D/HoH to input messages by

increasing the speed of text typing.
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There are two potential features of inputting messages provided in this smartphone

app:

a.

Prediction Supports in Text Typing and Voice Recognition
Categorisation Supports in Text Typing

Prediction Supports in Text Typing and Voice Recognition

Predictive message is a specific feature designed in this smartphone app to
support text typing and voice recognition. The predictive message feature helps
users input messages easily and quickly by giving predictive words and sentences.
Predictive words are offered when the first few letters of a word are being typed,
whilst predictive sentences are offered when the first few words of a sentence are
being typed. The predictive word and sentence database is generated by recording
the most frequently used messages in this smartphone app and used to improve its

predictive capabilities. See Figure 5.8 below.

Figure 5.8. Prediction Supports in Text Typing and Voice Recognition
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b. Categorisation Supports in Text Typing

Categorisation support is another feature designed in this smartphone app to
facilitate the communication process. The categorisation support feature allows
the user to organise the predictive message database into different categories (e.g.
Leisure, School, Business, Favourite and All). Through this feature, users can
select specific predictive message categories to increase the accuracy of the
predictive messages to match their specific communication topics. See Figure 5.9

below.

Figure 5.9. Categorisation Support

(2) Ways of Transmitting Messages and Conducting Physical Interaction

Physical interaction with nonverbal messages is a significant element in FTF
communication. This smartphone app seeks to provide a specific way to transmit
messages between users that can prompt users to conduct physical interaction with

nonverbal messages during the use of this smartphone app.

There are three potential features of transmitting messages provided in this
smartphone app that can be associated with conducting physical interaction with

nonverbal messages:

e Communication via a Single Phone without Connection Technology
* Communication via Two Phones with NFC Connection Technology

¢ Communication via Two Phones with Real-time Text Transmission Support
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a.

Communication via a Single Phone without Connection Technology

Communication via a single phone without connection technology is a feature
that aims to prompt users to conduct physical interaction with nonverbal
messages during communication. Commun