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THE FRAMEWORK OF ANTHROPOMORPHIC INTERFACE IN GAMIFICATION APPLICATION
FOR TRANSITION HEALTHCARE

Nooralisa Mohd Tuah

Anthropomorphic interfaces in gamified applications may offer different effects on human and
computer interactions. Applying them in healthcare applications, particularly for a transition care,
could help to support the transition process, transferring a patient from hospital care to self-care.
Anthropomorphic interfaces virtually imitate the patient’s health progress in the transition
process which could aid in helping to maintain the patient’s motivation throughout the process.
Furthermore, an anthropomorphic interface is seen as a tool to support a long-term relationship,
especially when human components are applied in a human-computer interaction. Combining
gamified applications with an anthropomorphic interface is expected to provide a motivational
effect. This can happen when an anthropomorphic interface is designed with its characteristics
deemed trustworthy and preferable. However, little consideration has been given to the

gamification of anthropomorphic interfaces as a supportive tool for transitional healthcare.

This research proposes a framework for the application of anthropomorphic interfaces in gamified
applications for transitional healthcare. The framework analyses existing research on
anthropomorphic interfaces, gamification, and transitional healthcare. The framework has been
validated by triangulating previous literature, expert interviews, and a patient survey. The
research further develops an instrument to measure the extent of the gamification of
anthropomorphic interfaces for transition care in games. To be validated, the instruments went
through a series of tests. The test results showed that the instruments were reliable. Following
from the framework and the instrument, a set of guidelines was developed and validated in a
focus group discussion. The outcome of this research has provided constructive recommendations
for future designs of an anthropomorphic interface in gamified applications for the transitional

healthcare.
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Chapter 1

Chapter 1: Introduction

Anthropomorphic interfaces have been applied in many different forms of human representation,
aiming to provide an interactive application that can maintain user engagement (Cheong, Jung, &
Theng, 2011; Morie & Verhulsdonck, 2008). Anthropomorphic interfaces are commonly
implemented as a tutor, a shopping assistant, a medical assistant, a companion, or a help desk.
The roles and functions vary and these are reflected in the anthropomorphic designs, interpreted
as a spectrum of designs (Catrambone, Stasko, & Xiao, 2002; Kao & Harrell, 2015; Mull, Jamie,
Moon, & Lee, 2015). This includes more human-like designs (avatar), medium human-like designs
(interface agent), or less human-like designs (abstract character). These designs result in different
outcomes for users’ preferences and for the effectiveness of an interface. As delivering an
effective interface is quite challenging, Baylor (2009) and Mumm & Mutlu (2011) argue that an
interface should come with both effective and motivational elements. Apart from that, an
anthropomorphic interface could play an important role in achieving an effective interface for a
long-term relationship between humans and computer applications. One of the design elements
in developing a long-term relationship is embedding a trusted feature in the anthropomorphic
interface (Benyon & Mival, 2013). As a result, there is an increase in interest about the type of
elements and characteristics of an anthropomorphic interface that portrays trust and preferable

features.

Anthropomorphic interfaces also lead to an increase in user motivation. Previous research
showed that an avatar, as one type of anthropomorphic interface design, has an impact on
motivation through gamification (Barata, Gama, Fonseca, Gongalves, & Jorge, 2013; Otake,
Sumita, Oka, Shinozawa, Uetake, & Sakurai, 2014). Gamification is a concept that embeds game
elements and a game experience in a non-gaming context, to expressly encourage user
motivation and engagement with the system (Deterding, 2012; Seaborn & Fels, 2015).
Anthropomorphic interface through avatars is one of the game elements identified in
gamification. Even though there are a number of game elements in a gamified application, the
implementation of an anthropomorphic interface has scarcely been explored. Moreover, previous
research in gamification mainly focuses on how gamification can increase users’ motivation
(Dominguez, Saenz-De-Navarrete, De-Marcos, Fernandez-Sanz, Pagés, & Martinez-Herraiz, 2013;
Halan, Rossen, Cendan, & Lok, 2010; Mekler, Briihimann, Opwis, & Tuch, 2013; Montola,
Nummenmaa, Lucero, Boberg, & Korhonen, 2009). As gamification promotes motivational effects
towards users’ engagement, it is suggested that gamification should conform to an accepted

theory of motivation (Deterding, 2012; Hamari, Koivisto, & Sarsa, 2014).
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A conjecture for this research is that the gamification of anthropomorphic interfaces will
virtually imitate the patient’s health progress in the transition care application and thereby, could
improve patient’s engagement and motivation towards self-management. Engagement is
generally referred to as a temporal behaviour state of interaction that makes a user want to get
involved and interact in the environment (O’Brien & Toms, 2010; Wiebe, Lamb, Hardy, & Sharek,
2014). In a gamified application, engagement is seen as an association of a user’s attention,
experience, and interactivity, which leads to the user’s continued involvement in the application
(Dominguez et al., 2013; Sailer, Hense, Mayr, & Mandl, 2017). In this research, the “engagement”
is understood as a state of behaviour of continued interaction with a computer application. A
user’s engagement is affected by their motivation. A motivation is a psychological construct which
related to a personal orientation towards a task (Ryan & Deci, 2000; Wiebe et al., 2014). In this
research, motivation is understand as a desire that stimulate and sustain a patient’s behaviour

throughout the transition process.

Kralik, Visentin, & Van Loon (2006) indicated that a transition is a process whereby patients
will learn to understand, manage, and control their health condition. Marape (2013) advocates
the transition process as transferring one’s health setting from hospital care to self-care, or from
paediatric care to adult care, or from one stage to a better stage of health. In this research,
transition healthcare is defined as per Marape’s first definition and scope, where transition care is
a process that transfers a patient from hospital care to self-care. During the process, patients are
required to equip themselves with an adequate knowledge of their condition, medication, or any
further treatment needed, so that they are ready to self-manage and be independent (Freyer,
2010; While, Forbes, Ullman, Lewis, Mathes, & Griffiths, 2004). The transitional care takes place

over a period of time, depending on the patient’s condition and readiness (Marape, 2013).

In the transitional care process, the involvement of a gamified application will enable the
patients to learn about their health condition in a playful environment (Wilson & McDonagh,
2014). However, it is a challenge to maintain patients’ participation and motivation in learning
about and improving their conditions during the transition care process. As transitional care
requires engagement from the patient in the process of transition, an anthropomorphic interface
in a gamified application is suggested as an additional tool for the process. It is expected that the
application could help to motivate the patients to learn about their condition throughout the

process of transition.

1.1 Purpose of the Research

Although current research in anthropomorphic interfaces has been established, and the research

on gamification and transition care is expanding, research looking at the application of

2
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anthropomorphic interfaces in gamified applications for transitional healthcare has yet to be
conducted. Current research in anthropomorphism, gamification, and healthcare generally

concern,

e Users’ preferences or effectiveness of anthropomorphic interfaces (Kao & Harrell, 2015;
Mull et al., 2015) or

e The motivational effect of game elements (Hamari et al., 2014; Mekler et al., 2013) or

e on how one’s health can be improved through anthropomorphic application (Y. Hsu,
2012; Schmeil & Suggs, 2014; Van Vugt, Konijn, Hoorn, & Veldhuis, 2009) or

e How one’s health can be improved through gamification (Hu & Fico, 2014; Wilson &

McDonagh, 2014).

These previous works did not reflect all the three research elements. For that, the purpose of this
thesis is to understand the application of anthropomorphic interface in gamification for

transitional healthcare.

The work in this thesis has identified several research opportunities that can contribute to the
gaps in knowledge in applying an anthropomorphic interface in gamified application for

transitional care (see Chapter 5), such as;

e The lack of a framework that integrates anthropomorphic interfaces, gamification, and
transition healthcare

e The lack of motivational theory used to confirm the informed used of anthropomorphic
interfaces in gamification

e The lack of a measurement tool to measure the application of anthropomorphic
interfaces in gamification for transitional care

e The lack of design recommendations for the application of anthropomorphic interfaces in

gamification for transitional care

These research opportunities, suggest that an additional study is needed to investigate the
used of anthropomorphic interface in gamification to motivate patients in the transitional care
process. With this in mind, the work in this thesis interlinks anthropomorphism, gamification, and
transitional healthcare. The interrelations of these subjects have led to the development of the

following research questions, presented in the section 1.2.

1.2 Research Questions and Objectives

There is a lack of a theoretical viewpoint that can support a standard design for an acceptable

interface tool when considering anthropomorphic interfaces in gamification for a transitional care
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application. By consolidating the research areas in anthropomorphic interfaces, gamification, and
transitional healthcare, this research aims to design a guideline to be utilised as reference points
in the development of gamification applications implementing the anthropomorphic interfaces

for transitional care. Taking this into consideration, the research questions are as follows;

RQ1l. What is a suitable framework for the use of anthropomorphic interfaces in gamification

for transition healthcare, transfer from hospital care to self-care?

The research investigates the key design elements of the application of an anthropomorphic
interface in gamification, in providing a motivational interaction. The research also assesses what
requirements are needed for the healthcare transition. In this thesis, a conceptual framework has
been developed and confirmed through a triangulation of the literature review, experts’

interviews, and patient surveys.

RQ2. What are the appropriate metrics to measure the gamification of anthropomorphic

interfaces in transitional care applications?

The research develops a new instrument that can be used to evaluate the extent of the
gamification of anthropomorphic interfaces in transitional application in facilitating the user’s
acquisition of knowledge about his/her health condition towards self-management. The
instrument was developed as to validate the use of the confirmed framework into a context.
Detailed descriptions for each of the appropriate metrics were provided for ease of
measurement. This instrument was developed adopting the Goal-Question-Metrics approach and

validated through a series of validation tests.

RQ3. What are the applicable guidelines for designing a gamified application for transitional

care, implementing anthropomorphic interfaces?

A set of design guidelines was created to facilitate the work of researchers and practitioners in
designing a transitional care gamified application, by implementing the anthropomorphic
interfaces. Detailed descriptions for each of categories in the guideline were provided for ease of
use. The guideline was developed as a result of the framework and the instrument. A stepwise
approach was implemented in the guidelines development and the confirmation of its content

was obtained from expert feedback and discussions.

1.3 Thesis Structure

The structure of this thesis is illustrated in Figure 1-1. Following Chapter 1, the thesis is organised

as follows;
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Chapter 2 - Anthropomorphism in Computer Application: This chapter reviews the related research
about the use of anthropomorphism in computer applications. The reviews involved the reasons
behind the use of anthropomorphic interfaces, how the anthropomorphic interfaces are applied,
the key characteristics of an effective anthropomorphic interface, and how this anthropomorphic

interface performs in terms of accessibility.

Chapter 3 — Gamification and Healthcare Issue: This chapter explores previous research in two
parts. First part is about gamification, in particular the idea behind the concept that is widely used
in research and being implemented in games and serious games. Gamification focuses on the
implementation of game elements, in which it could enhance services, users’ experiences and
users’ motivation. General game elements were identified. The link between game elements to
users’ motivation and its conformity with the motivation theory was reviewed. The second part is
reviews the unresolved issues in healthcare and current practices related to the process of
transitional healthcare. The review of previous work helps to understand the concept, process,
and characteristics of transitional healthcare. The reviews also included an overview of the

available technology implemented for transition care.

Chapter 4 — The Transitional Anthropomorphic Gamification Framework (TAG): In this chapter,
previous studies in chapter 2 and 3 are first consolidated and reviewed to grasp the current trends
and emerging issues in the area of; 1) anthropomorphic interfaces in gamified applications, 2)
anthropomorphic interfaces in transition care, and 3) gamification in transition care. Each of the
three areas is correlated with the others and these areas are identified as the research gaps that
this study addresses. Then, this chapter demonstrates the process of developing the framework
particularly on identifying the factors and components of the conceptual framework. These

factors and components are then proposed as the research idea for the framework.

Chapter 5 — Research Methodology: This chapter describes the methodological approaches and
rationale for choosing them in conducting research for this thesis. This chapter outlines the
method of data collection, sample requirement, method of analysing the data, and the research

ethics for each of the research conducted in this thesis.

Chapter 6 — Confirmation of the Transitional Anthropomorphic Gamification (TAG) framework:
This chapter presents the initial study to confirm the proposed framework. These initial studies
involved expert interviews and patient surveys. Each of the studies is outlined accordingly. This
chapter also presents the findings and results from the studies, the analysis, and the discussions.

Based on the analysis, confirmation to the TAG framework is made.

Chapter 7 — Development of the Transitional Anthropomorphic Gamification Scale (TAGS): This

chapter presents the development of the TAGS instrument, developed to measure the application
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of an anthropomorphic interface in gamification for transitional care. An incremental approach
was applied in identifying, defining, and describing each of the components and measurement

items in the TAGS instrument.

Chapter 8 — Validation of the Transitional Anthropomorphic Gamification Scale (TAGS) Instrument:
The chapter explains the validation tests in validating the new developed TAGS instrument. These
validation tests involved with content validity test, pre-test, and formal validation test. The
method, participants, and procedure for each test are discussed and the validated TAGS

instrument is outlined.

Chapter 9 — Guidelines for Researchers and Practitioners in Designing Transitional Healthcare
Gamified Applications, Implementing Anthropomorphic Interfaces: This chapter presents the
development of a set of guidelines for researchers and practitioners in designing a gamified
application for transitional care by implementing an anthropomorphic interface. The contents of
the guideline reflect the TAG framework (in chapter 6) and the TAGS instrument (in chapter 7 and

8). This guideline was validated in a focus group discussion comprised of eight experts.

Chapter 10 — The Final Discussion: This chapter presents the discussion of the research questions
related to the framework, the instrument, and the guidelines in this research. The chapter
summarizes three implications of this research on its effect on the research field, on other
researchers and practitioners, and on the healthcare context. The chapter also includes the

limitations encountered when conducting the research.

Chapter 11 — Conclusion and Future Work: This chapter draws a brief summary of the research
conducted in this thesis. This thesis concludes with an outline of possible future directions of the

research.
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Chapter 2: Anthropomorphic Interfaces in Computer

Applications

This chapter reviews the use of anthropomorphic interfaces in computer applications, why
anthropomorphic interfaces are used in computer applications, how they were applied and the

types of anthropomorphic interface designs that can be considered in any computer application.

2.1 The use of Anthropomorphic Interfaces in Computer Applications

The use of an anthropomorphism in a computer application describes an object that
impersonates human characteristics and qualities (Disalvo & Gemperle, 2003) within something
that is not human (Schmitz, 2011). It resembles a human form in design, for other objects with
given purposes. Ztotowski, Strasser, & Bartneck (2014) found that this amounted to recognising
life in an inanimate object, as well as attributing design to anthropomorphic forms. These include
the application design for a hardware appliance or software application, the design of a product
(toys, vase, book, souvenir, etc.), computer application interfaces, human video recording and
robotic imitation. According to Kallery & Psillos (2004) and Schmitz (2011), anthropomorphism is

related to animism, a kind of human-like design.

Animism is used widely in the field of psychology and education for learning purposes. Brown
& Walker (2008) and Haber (2009) defined animism as “a non-human object that contains
essences and qualities of a human”. Animism and anthropomorphism seem to be founded on the
same concept, but, the designs could be classified into more human-like or less human-like
designs. Meanwhile, anthropomorphism refers solely to the representation of a human form
(more human-like), while animism uses other life forms (less human-like) such as animals, birds,
abstract characters and inanimate object forms. Examples of animism are the paperclip Wizard
used by Microsoft, characters in games such as Sonic the Hedgehog and Angry Birds. Second Life
characters and Sims characters could also represent anthropomorphist designs. Both animism and

anthropomorphism refer to attributing life-like qualities to entities in computer applications.

A considerable range of terms have been defined and associated with anthropomorphic
interface in computer application since 2000. Its initial introduction was as the model of
Computer As Social Actors (CASA) (Nass & Moon, 2000; Nass, Steuer, & Tauber, 1994). CASA
instilled social cues within human-computer interaction. The research in anthropomorphic
interfaces explored different formats and the most commonly found formats were the Embodied

Conversational Agent (ECA), human-likeness interfaces (Qvarfordt, Jonsson, & Dahlb&ck, 2003;
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Schmitz, 2011; Ztotowski et al., 2014), human-like computer interface (Qvarfordt et al., 2003), and
Avatar (Cheong et al., 2011; Lortie & Guitton, 2011; Morie & Verhulsdonck, 2008). To some
extent, the anthropomorphic interface has also been regarded as a personification agent (Benyon

& Mival, 2008) and a companion agent (Benyon & Mival, 2013; Payr, 2013).

Morie & Verhulsdonck (2008) categorized the avatar as an anthropomorphic interface because
an avatar is given animated human physical characteristics to virtually represent the user
character, and is applied to encourage social interaction. Creating an avatar is not only limited to
the design of a character, it also covers specific roles customised for user preferences (Cheong et
al., 2011). The avatar is normally designed with elements familiar to the user, which may
stimulate better engagement with the avatar. According to Cowell & Stanney (2005) and Morie &
Verhulsdonck (2008), an avatar should be designed with characteristics such as verbal features,

expressions, gestures, and postures. These characteristics will be discussed further in section 2.4.

An Embodied Agent or Embodied Conversational Agent (ECA) is an interface agent that
represents the user in an associated task. This agent usually acts as a smart assistant or as a
companion which will help the user with their online activities, such as learning, shopping, paying
bills, and organising information (Catrambone et al., 2002; Cavazza & Vargas, 2010; Forlizzi,
Zimmerman, Mancuso, & Kwak, 2007; Pereira, Prada, & Paiva, 2014). An interface agent can take
the form of a human, cartoon, icon or animal and can imitate human faces or even the whole
human body. In this approach, an interface agent can exhibit animism or anthropomorphism. An
interface agent usually is designed with scripted answers to generate standard communication
with the user. The user may perceive it as an intelligent and pleasurable interface. Both avatars
and interface agents have been widely applied in human-computer interfaces. It is complicated to
differentiate between them, but they are considered as anthropomorphic interfaces at a

particular level of design.

Other than the avatar and the interface agent, different degrees of anthropomorphic
interfaces have been used to evaluate the users’ acceptance and the application’s effectiveness in
different domains of study. A study by Murano & Holt (2011b) used a human video as an
anthropomorphic interface application. Murano & Holt (2011b) indicated that the human video
was perceived as significant when compared to the interface with the text-based element. In this
case, the text-based element was designated as a non-anthropomorphic element and it
represented the experiment’s control condition. It has been argued that applying human social
rules into design considerations may not be necessary for a real human representation.
Therefore, having a real human representation in video format is dissimilar to the other

anthropomorphism forms of presentation.

10
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Another study conducted by Hongpaisanwiwat & Lewis (2003) investigated the effects of
anthropomorphic and non-anthropomorphic characters to capture users’ attention in a
multimedia presentation. They presented one interface condition with a voice and another
without a voice. A subsequent study by Kramer, Bente, Eschenburg, & Troitzsch (2009)
investigated the effects of ECA in a biometric face recognition security system in text-based and
voice-based interfaces. A study by Murano & Holt, (2011a) also manipulated an anthropomorphic
interface with various design contexts to investigate the interface effects on users’ preferences
and acceptance. These designs include, 1) an anthropomorphic interface with text, 2) an
anthropomorphic interface with voice, 3) just the anthropomorphic interface itself, and 4) a text-
only interface. Noticeably, the three mentioned studies indicated that a human voice was a crucial
element of an anthropomorphic character in determining the users’ preferences. It demonstrated
that a human voice resulted in different perceptions of both an anthropomorphic interface and a
non-anthropomorphic interface. Despite that fact, the human voice was not designed to evaluate

the effects of interfaces based on the different degrees of anthropomorphism.

Different anthropomorphic interfaces used in previous studied, from across the spectrum,
were categorised into several designs. For example, early research by Catrambone et al. (2002)
used two anthropomorphic interfaces. They identified the anthropomorphic interface as lifelike
and iconic characters. The interfaces were used to confirm their framework of the user’s
effectiveness and preferences, and they found that the anthropomorphic interfaces had a very
limited impact on the user’s effectiveness and preferences. A study by Power et al. (2002)
classified anthropomorphic interfaces as human-like, cartoons and icons. They investigated the
effects of anthropomorphic interfaces based on users’ assumptions during interaction. The result
showed that the human-like interface was considered scary, the cartoon interface was perceived
as friendlier and pleasant, and the icon was perceived less interesting compared with the other
two. In Nowak & Biocca (2003), three interfaces were used, which were high-anthropomorphism
(avatar), less-anthropomorphism (agent) and no image. The study examined which characters
afforded more presence in a virtual environment. The result confirmed that the interface with
less-anthropomorphism was perceived to have more presence than the one with high-

anthropomorphism.

A recent study by Kao & Harrell (2015) employed three different avatar designs to represent
the users in their experiment. The experiment aimed to see if users’ performances and
experiences varied, based on the types of avatars they chose. Kao & Harrell experimented with
three avatar designs comparing a human design with a shape. The experiment avatars were the
scientist avatar (well-known scientist like Einstein), athlete avatar (well-known athlete like

Michael Jordan), and shape avatar (octagon, square, hexagon). A similar study by Mull, Jamie,

11
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Moon, & Lee (2015) used four different types of 3D avatars and compared the humanlike designs
with other lifelike characters. These 3D avatar designs (categorised as human, fantasy of human,
animal, and humanoid) were used to represent a salesperson in an online retail website. The
study examined which type of avatar affected the consumers’ perceptions of credibility,
homophily, and attractiveness when using the websites. Lugrin, Latt, & Latoschik (2015) studied
different types of avatars to evaluate the effect of avatar realism on the feeling of ownershipin a

virtual environment, these include machine-like, cartoon-like, and human-like avatars.

Based on the different designs of anthropomorphic interfaces in a computer application, the
spectrum of anthropomorphic design range from more into human-like designs (avatar), to
medium human-like designs (interface agent), and to less human-like design (abstract character).
In associating the design spectrum with anthropomorphism and animism, the more human-like
designs correspond to anthropomorphism and the less human-like design correspond to animism.

Figure 2-1 shows the spectrum of anthropomorphic design.
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Figure 2-1 Spectrum of Anthropomorphic Interfaces Design in Computer Applications

The previous discussion of anthropomorphic interfaces (also illustrated in Figure 2-1)
emphasizes its application in virtual settings. Another use of anthropomorphism is for a ‘tangible
interface’, where the design of anthropomorphism is applied onto the surface of an object or into
the whole object (Schmitz, 2011). For example, in human and robot interaction, a robot is
designed with the qualities and images of a human. The design could be more a human-like or less
human-like. This ‘tangible interface’ can also be referred to in the design of a product like a doll, a
vase, or a soft toy. Figure 2-2 shows the possible use of anthropomorphism in tangible and virtual
interfaces. The use may vary from virtual to tangible interface, but the design concept of

anthropomorphism remains the same, meaning that the possible use of ‘tangible interfaces’, such
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as robots or a product, could be mapped with the same design in the virtual setting, and with a

specific purpose.
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Tangible Interface Virtually
(Application interface)

Figure 2-2 Possible utilisation of Anthropomorphism for Tangible Interface and Virtual Interface
Ranging between anthropomorphism to animism, more human-like to less human-like designs,

and tangible and virtual interfaces, the degree of anthropomorphism within this spectrum can be

mapped into virtual and tangible interfaces, as illustrated below in figure 2-3.
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Figure 2-3 Mapping Anthropomorphism, Animism, Virtual, and Tangible

Considering the design of anthropomorphism and animism for virtual and tangible interfaces,
Figure 2-3 mapped the design of human resemblance to indicate which design of
anthropomorphism could be used in which applications or purposes. However, as this research
will focus more on the use of anthropomorphic interfaces in virtual application, tangible
interfaces will lie beyond the scope of this research.

To design an anthropomorphic interface, it is essential to understand why an anthropomorphic
interface should be implemented in a computer application and what characteristics of
anthropomorphism should be applied as part of the design element for a significant human

computer interaction. This will be further discussed in the next section.
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2.2 Why Anthropomorphic Interfaces?

The interaction between humans and computers requires simple interfaces that are easy to use,
are understandable, and guide the user throughout their session. In 2002, the future direction for
interfaces was comprehensively discussed to design an interface that enabled social and
emotional rules in a human-computer interaction (Picard, Wexelblat, & 1., 2002). They believed
one of the methods whereby social and emotional interfaces can be achieved is through the use
of human-like interfaces, as they bring a more positive social-emotional response from the user.
However, positive social-emotional effects last only for a short time, and the user needs to
recreate that feeling from scratch at their next visit. Thus, human-computer interaction is no

longer a one-off activity.

Continued interaction in a long-term relationship implies a specific requirement within human-
computer interaction (Benyon & Mival, 2008, 2013; Bickmore & Picard, 2005; Leite, Castellano,
Pereira, Martinho, & Paiva, 2012). It is not only about designing a good interface with positive
social-emotional effects, but also designing an interface that enables users to develop a
relationship especially when personification agent is used as a companion for a longer period
(Benyon & Mival, 2008, 2013; Payr, 2013). As an example, a patient with high-blood pressure
builds their relationship with the health application (companion agent) to maintain medication
adherence as well as to monitor their health over time. This kind of situation has inspired the
need for long-term relationships in human-computer interaction. Another example of companion
is a tutor in learning application. The tutor will represented by a virtual human to accompany the
learner throughout their learning sessions, which may take a longer time. The application

provides a tutor with simple presentation, no stress appearance and who offers verbal support

'" ", III
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such as “well done!!”, “you have done a great job!!”, or “this is amazing”. The examples support
the changes in interaction from one of traditional interaction to relationship. However, this
movement needs further research as indicated by Benyon & Mival, (2013), Bickmore & Picard,

(2005), Leite et al., (2012), and Payr, (2013).

Long-term relationship issues also indicate that social-emotional and ethical issues need to be
balanced (Bickmore & Picard, 2005; Leite et al., 2012). This is because a user feels deceived when
an interface behaves exaggeratedly on something that is supposed to be straightforward. This is
ethically wrong in response to the realism of an anthropomorphic interface. Moreover, if the
anthropomorphic interface’s design and interaction is too realistic, it will face the Uncanny Valley
problem (Beck, Stevens, Bard, & Cafiamero, 2012; Benyon & Mival, 2013). The Uncanny Valley
concepts was introduced by Mori (1970) in robotics where a highly realistic anthropomorphism in

robots can potentially provoke a negative response from the users. This could bring about a
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decline in trustworthiness when an anthropomorphic interface has a strong similarity to humans.
These similarities refer to human resemblances in the design (physical presence) and in the
characteristics (behaviour or movement) of the anthropomorphic interfaces. It is believed that the
unrealistic anthropomorphic interfaces with unrealistic or realistic behaviour could be accepted
and trusted by the user and even a realistic anthropomorphic interface with unrealistic behaviour
could be trusted (Beck et al., 2012; Gong, 2008; Lee, 2010). It is important to design a helpful
anthropomorphism interface rather than designing an interface that is trying to replace a human

responsibility.

Questions have been raised about the realism of anthropomorphism. To avoid the uncanny
valley issues, a careful design implementing the significant features of anthropomorphic
interfaces should be designed (Beck et al., 2012; Lee, 2010). In order to do so, further explanation
on how physical appearance and behavioural responses could be affected in an

anthropomorphism application will be discussed in the next section.

2.3 Application and Implementation of Anthropomorphic Interfaces

Many studies (e.g. Gong, (2008), Pereira et al., (2014) and Ztotowski et al., (2014)) debate the
application of anthropomorphic interfaces, particularly on the issue of perception and how an
anthropomorphic interface significantly provokes a convincing social response from the user.
Social responses and social presence complement each other to deliver feelings of empathy in
human-computer interaction. However, these two have different requirements. Social presence is
what users feel of the interfaces and their perception in delivering the sense of being connected
with others in a virtual environment (Nowak & Biocca, 2003; Pereira et al., 2014). Nass & Moon
(2000) defined social response as the psychological and cognitive process, which they call
“mindlessness”, wherein users apply and accept social rules in interaction with computer
applications. Nass & Moon examined ten years worth of studies that studies had expressed a
rejection of human-like representation like anthropomorphism. They suggested that a better
social response attribute should be designed for practical application according to the level of
anthropomorphism. However, the challenging question is what types of social rules elicit human

similarity in anthropomorphism.

Later research by Cowell & Stanney (2005) proposed a social response that identifies
trustworthiness in anthropomorphism as non-verbal behaviour (i.e. eye contact, facial expression,
gesture, posture) in order to increase users’ perceptions. These behaviours have singled out
trustworthiness only on anthropomorphism with a facial (close-up) interface, and not on human
physical (half or three-quarter body) interfaces. Thus, the type of human gesture and posture in

Cowell’s study was not discussed in-depth and detailing it may help reveal a better outcome.
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Facial expressions help with user perception, but Gong (2008) questions whether the user may
confuse facial expression with facial attractiveness. To establish a trustworthy anthropomorphic
interfaces, design and experimentation is needed to help determine users’ preferences. Gong
concluded that a more anthropomorphic interface yielded more social responses from users, and
thus gained more trust in the interface. Additionally, Gong also suggested further investigation of
embedding verbal behaviour (voice), as it is salient in providing a better impact by the
anthropomorphic interface. Lee (2010) highlighted verbal communication in expressing flattery in
human facial interfaces. Even though flattery results in only minor improvement in social
responses, some modification of verbal communication (level of voice, from voice synthesis to
human voice) has to be considered in association with the degrees of anthropomorphism. This
will yield a better match between the image and the voice and thus produce a more trusted

anthropomorphic interface.

Another trust element to be considered is intelligence. An early study by Power et al., (2002)
showed an insignificant effect as the user found the anthropomorphic interface intimidating.
However, anthropomorphism was perceived as more intelligent than an abstract character
(smiley face) and a cartoon character. A later study by Forlizzi et al., (2007) and Pereira et al.,
(2014) indicated that a human form interface was preferred by users as it looked more intelligent
and talking to one inspired greater confidence than talking to an interface without a human form.
They believed intelligence to be an important aspect in creating an interface with social response
and presence. Besides intelligence, emotional aspects could also make a human-like interface
more familiar and thus create a trustworthy character to interact with (Beck et al., 2012). In
contrast to Ztotowski et al. (2014), they found that intelligence does not affect user perception,
but the emotion does bring about significant effects. They believe this was due to the

manipulation of the experiment, which resulted in a limited impact on the intelligence factor.

Another element contributing to a convincing anthropomorphism is the elements of social
presence (Gong, 2008; Pereira et al., 2014; Ztotowski et al., 2014). Further exploration on this

subject is discussed next.

2.4 Characteristics of Anthropomorphism

An anthropomorphism should be perceived as socially present in human and computer
interaction (Pereira et al., 2014). The presence elements include physical appearance
(attractiveness) and demographic (age, gender, ethnicity). Gender consideration plays an
important role regarding the purposes and functionality of an application. Research by Cowell &
Stanney (2005) indicated that there were no significant differences in gender preferences when

defining the impact of non-verbal behaviour of anthropomorphism. Qiu & Benbasat (2010)
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experimented with virtual advisers for an e-commerce website, and also found no impact on
gender similarity attraction. Unlike De Angeli & Khan (2007) and Forlizzi et al. (2007), they showed
that gender preferences had a significant impact when choosing types of anthropomorphic
interfaces, especially for female users. Female users preferred talking to an agent that is more
human-like and, importantly, of the same gender. However, the studies showed that male users
did not exhibit gender preferences. These findings however, are not generally applicable, and

seem to depend on the experimental setting and the specific context of study.

Anthropomorphism ethnicity was demonstrated by Cowell & Stanney (2005), De Angeli & Khan
(2007), Pratt, Hauser, Ugray, & Patterson (2007), Qiu & Benbasat (2010) and Spence, Lachlan,
Spates, Shelton, Lin, & Gentile (2013). They all showed that users prefer to interact with
anthropomorphic interfaces that match or are similar to their own ethnicity. Anthropomorphism
ethnicity also been studied through emoticons or emoji. The emoticon is a representation of facial
expressions used in electronic messaging systems that show a different type of presentation and
expressions, which could also represent ethnic differences. Park, Barash, Fink, & Cha (2013)
believed that using a universal emoticon may place a barrier on communication, but using an
ethnically-based emoticon may favour only a certain ethnicity. To support the diversity of users
using mobile technology, in early 2015, all messaging applications embedded a set of emoticon

characters that represented the ethnic diversity of mobile phone users.

As per Pratt et al. (2007), ethnic prejudices implicitly exist in human nature. User preferences
will be highly influenced by the same ethnic group. De Angeli & Khan (2007) argued that an agent
should be designed with an ethnocentric approach. This kind of design is also argued to be only
favourable to a specific group of users, limiting the design’s general acceptance. Meanwhile, Qiu
& Benbasat (2010) indicated that female users were more affected by ethnic similarity than male
users. Anthropomorphism ethnicity could develop the feeling of being connected and supported
within one ethnic group (Spence, Lachlan, Spates, & Lin, 2013; Spence, Lachlan, Spates, Shelton,
et al., 2013). It helps the user to increase their trust and confidence during interaction. Most
studies in anthropomorphism ethnicity have been carried out in ethnic groups such as African-
American, Caucasians/European-American (e.g. in Pratt et al., 2007; Qiu & Benbasat, 2010;
Spence, Lachlan, Spates, & Lin, 2013), with a few studies looking at Asian and Oriental groups (De
Angeli & Khan, 2007).

Other than gender and ethnicity, some studies focused on anthropomorphism physical
appearance, such as young or old anthropomorphic interfaces (Cowell & Stanney, 2005), and
facial attractiveness (De Angeli & Khan, 2007; Khan & Sutcliffe, 2014; Qiu & Benbasat, 2010). In
these studies, users preferred a young and attractive agent or an agent thought to be at the same

age as the user rather than an old and unattractive agent, because these agents were perceived
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as more convincing and therefore may increase users’ motivation. Attractiveness is subjective

however, and difficult to measure.

These dimensions of anthropomorphic characteristics show that there is a need for rigorous
study to design a set of anthropomorphic characteristics to provide convincing human and

computer interactions.

2.5 Accessibility Features

Developing an anthropomorphic interface requires accessibility guidelines for designing accessible
content and widely acceptable applications, regardless of individual needs. Accessibility is
associated with usability and it influences users’ attention and trust (Petrie & Bevan, 2009). It
presents a significant challenge, especially to users with disabilities and those with a mobility
problem like unsupported computer capability (Jim Thatcher, Burks, Heilmann, Henry, Kirkpatrick,
Lauke, & Waddell, 2006). Different disabilities will have different requirements, though the
general requirements have been included in the W3C’s Web Accessibility Initiative (WAI) (J.

Brewer, 2003).

The User Agent Accessibility Guidelines (UAAG) 2.0, (2014) in the W3C’s Web Accessibility
Initiative (WAI) have listed several guidelines related to agent-based interfaces. One of the
guidelines is perceivability, which outlines the availability of speech, text, and image. These
features will ensure the interface elements are provided with alternative contents. Providing
slower pronunciation, a higher voice volume, or speech to text conversion, could be alternatives
for speech features. A text description is an alternative content for the image features and
different sizes of text are the options for the text features. However, other features could be
explored to comply with the guideline. W3C’s compliance becomes a trend for providing a trusted
web application. Further verification is required to provide an accessible anthropomorphic

interface and strengthen its function for better interaction.

2.6 Chapter Summary

The use of anthropomorphic interfaces in human-computer interaction addresses a significant
claim to be an effective interface and therefore establish a long-term interface relationship. Many
suggestions have been made based on the users’ preferences, such as installing a trustworthy
agent with non-verbal behaviour (Cowell & Stanney, 2005), voice (Gong, 2008), a flattering effect
(Lee, 2010), emotion (Beck et al., 2012), and intelligence (Forlizzi et al., 2007; Pereira et al., 2014).
In addition, the anthropomorphic interface’s social presence also affected users’ preferences. This

included gender (Forlizzi et al., 2007), ethnicity (Qiu & Benbasat, 2010), age (Cowell & Stanney,
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2005), and facial attractiveness (Khan & Sutcliffe, 2014). The accessibility features also play an
important role. This chapter has discussed the anthropomorphic interfaces for a long-term
relationship, the different degrees of anthropomorphism in computer applications, a trustworthy
anthropomorphic interface, and the characteristics of anthropomorphism for delivering a socially

present anthropomorphic interface.
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Chapter 3: Gamification and Healthcare Issue

The study of human-computer interaction explores usable applications for a better experience,
more engagement, and higher motivation. The video games industry has explored further. Since
2010, the video games industry has progressively extended the playfulness and attractiveness of
its designs to different application contexts with specific purposes, and it is called gamification.
Gamified applications have attracted considerable interest from academic researchers as well as
game practitioners. The interest extends to the gamification of healthcare, in particular how
gamification could help to increase users’ motivation in improving their health conditions. This
chapter reviews research in gamification, the motivational effect of gamification on users’

interactions, related healthcare issues, and gamification in healthcare.

3.1 What is Gamification?

Gamification is an approach that applies game designs, features and procedures to a non-gaming
environment, service or product (Deterding, 2012; Deterding, Dixon, Khaled, & Nacke, 2011).
Recent research by Werbach (2014) reconceptualised gamification as a process for making and
designing activities in a system being more or less game-like, whereby players will engage with
the system voluntarily. This concept of gamification seeks to make a non-gaming environment

more game-like.

The gamification concept has actually existed for a long time, especially the reward
programme: collecting points when at certain level, converting the points into rewards, and
creating interesting designs such as a ‘piano’ staircase. The later concept is a marketing strategy
employed by a company to engage with its customers (see TheFunTheory.com), other examples
are given in Figure 3-1, Figure 3-2, and Figure 3-3. Gamification in a non-gaming environment has
lately made significant impacts, such as;

. in the workplace (Nelson, 2012). For instance, implementing a role-playing character, using
credit points to reward positive work involvement, and giving badges for collecting the

most points;

° in education and training (Dominguez et al., 2013). For instance, using levels to see learning

progressions and learning difficulties;

° in healthcare (Brezinka, 2014). For instance, using credit points as a reward system every

time a patient follows their prescribed treatment or take their medication.

21



Chapter 3

5 m Com Philips

Vides 3 povia

4 Sean Morgan Prots 2 g
Guas

3 m MIKE TRASUIN -

Angus Bohanan
N

Figure 3-1 A Leaderboard retrieved from http://uxmag.com on September 2015

.....

Register "
First, bezome
amember

Earn Points

Learn

Get Rewards Invite Friends

VEMOnE N o .

Figure 3-2 Points rewards example retrieved from www.recyclebank.com on September 2015

foursquane heips you keep up with friends, dscover What's nearby, save money & uniock rewards

] S e St s B a5 o et g s,

Dens

- i 4,740 1,829 552 *» 0

0!
PO
@QO®O®

e®a®

Suponiser Leess 3

H

ERWEIED
Figure 3-3 Example of badges, trophy earned by user Dens, retrieved from
http://blogs.imediaconnection.com on September 2015

In these examples, gamification can be a persuasive tool in maintaining user motivation. In

addition to the gamification practices mentioned above, there is a noteworthy discussion within

the games industry itself on the presence of gamification.
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In an article on games, Bogost (2011) disagrees with the term gamification because
gamification exploits the game elements in contexts other than for profit. Bogost suggested the
term ‘exploitationware’ be used instead of gamification. However, he does agree that the concept
is encouraging. Likewise, Nicholson (2012) claims that the word ‘game’, apparently referring to
gamefulness experience when in gamification, only involves some game elements that are short
of the full game experience. Another criticism of gamification is when most game elements focus
on a points-based system, whereas this gamification should rather be referred to as
‘pointsification’ (Nicholson, 2012). Gamification is far more than ‘exploitationware’ or
‘pointsification’. It requires game design employing game elements in order to invoke a

gamefulness experience (Deterding, 2012; Seaborn & Fels, 2015).

Early studies by Hunicke, LeBlanc, & Zubek (2004) proposed a game design framework, called
MDA, to support the game designer’s idea of delivering a fun environment. It consists of three
components: Mechanics, Dynamics and Aesthetics. The MDA framework works in association with
the gamification concepts (Deterding et al., 2011; Seaborn & Fels, 2015). The mechanic element is
related to the game elements (points, badges, Leaderboards, etc.). The dynamic element is the
procedure or behaviour applied to game elements, and aesthetics refers to a player’s responses
from their interaction with the gamified application. Still, the MDA framework requires further

verification to specifically determine the effect of games in designing a gameful experience.

The outline of gamification deliberately moderates the complexity of the game mechanics.
Thus, it can be applied to a non-game context with less difficulty in a day-to-day application for a
specific purpose (Deterding, 2012; Deterding et al., 2011). However, it still preserves the idea and
characteristics of experiencing fun and excitement during interaction. The excitement will
encourage users to further continue their interaction with the system (Deterding, 2011; Hamari et
al., 2014; Seaborn & Fels, 2015). As motivation is one of the key purposes of gamification, there
are a number of arguments especially on intrinsic and extrinsic motivation in behavioural
outcomes (see in - Deterding (2012); Hamari et al. (2014); Nicholson (2012); Seaborn & Fels
(2014)). Motivation is triggered by types of game element (such as level, point, Leaderboard, etc.)
and their adoption in the gamified application. Following Werbach (2014), selecting, deploying,
implementing, and integrating game elements is important to make an activity more game-like in

gamification. These game elements are discussed in the next section.

3.1.1 Game Elements

Designing a gamified application emphasizes game elements to enhance services, experiences and
further improves the likelihood of the user being motivated (Deterding, 2011; Hamari et al.,

2014). A number of different game elements are implemented in various ranges of application.
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Some elements summarized in Hamari et al. (2014), Pedreira et al. (2015) and Seaborn & Fels
(2014) are: points, badges, Leaderboard/dashboard, levels, storyline/narrative, progression,
rewards, roles, ranking, feedback, and avatar. Table 3-1 gives a brief description of each of these

elements.

Table 3-1 Type of Game Elements

Game Elements Description

Points/point-based-system Points as a reward system (displayed as a number) given when
player has completed a given task within a certain time limit,
whether it was successful or unsuccessful.

Badges Badges as a reward system (displayed as an icon) given as an
indication of an achievement by the player.

Leaderboard/dashboard Displays the player’s achievement (name, score, level), usually
displayed by rank for easy comparison.

Levels Game stages. The player needs to complete a lower stage
(either by task completion or points achievement) to proceed
to a further stage, until the player reaches the final stage of the
game.

Storyline/narrative Used as a guide for the player to be aware of what to do or to
achieve in certain levels.

Progression Indicates the player’s recent progress.

Rewards Incentives given on completion of certain levels or achieving
certain purposes of the game.

Roles Character that needs to be commanded by the player.

Ranking Player’s position in the games, displayed from highest to
lowest, based on their achievement (usually defined by points
or level).

Feedback A player’s comments, for instance, on their achievement,
progress or roles, to enhance performance.

Avatar A player’s personalisation. Normally used as a player’s profile

and character identification.

The most influential element of a user’s motivation is points, followed by badges and then the
Leaderboard (Deterding, 2012; Hamari et al., 2014; Pedreira et al., 2015; Seaborn & Fels, 2015). A
points-based system is easy to implement for a simple application. Empirical studies by Cheong,
Cheong, & Filippou (2013), Mekler, Brithlmann, Opwis, & Tuch (2013), Montola, Nummenmaa,
Lucero, Boberg, & Korhonen (2009), and Thom, Millen, Dimicco, & Street (2012), showed a
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significant response to the use of points, badges, levels and a Leaderboard in their respective
applications. The point-based system plays a great role in the applications stemming from the fact

that badges, levels, and the Leaderboard are based on points earned by the player.

According to Mekler et al., (2013) the use of points, levels, and Leaderboard showed a
significant increase in a player’s performance but did not affect the player’s motivation.
Subsequent research by Hamari et al. (2014) argued that gamification had a positive effect on
user’s motivation in their experiments, and more or less repeated the same game elements such
as points, badges, levels, and the Leaderboard. Likewise, Pedreira et al. (2015) indicate that the
studies of gamification, from 2010 to 2014, show a higher use of the points-based element in their
experiments. This situation led to confusion between gamification and ‘pointsification’, as
discussed earlier, but other potential game elements have been forgotten. As argued by
Nicholson (2012), gamification should focus more on elements of play rather than on the
elements of scoring. Yet little alteration was made for the experimental procedure, thus resulting

the same outcomes of gamification.

Therefore, it is suggested that a rigorous approach to types of game elements could have a
promising impact on user experiences, engagement, and motivation (Deterding, 2012; Pedreira et
al., 2015; Seaborn & Fels, 2015). It is proposed that game elements are in accordance with
motivational concerns (Deterding, 2011, 2012; Hamari et al., 2014). The gamified application
needs to have some intrinsic value for the players to stay in the game. Thus, motivational effects

on gamification driven by motivation theory will be discussed in the next section.

3.1.2 Gamification Effects on Motivation

Motivation is a key aspect in designing a gamified application as it leads to behavioural outcomes
(Deterding, 2012; Hamari et al., 2014). Self Determination Theory (SDT) by (Ryan & Deci, 2000;
Ryan, Rigby, & Przybylski, 2006) is the most discussed motivation theory adopted in gamification.
The discussion of SDT in gamification deals with the effect of game elements on a player’s
motivation and engagement. In SDT, having a sense of independence (autonomy), the capability
to make changes (competence), and the environmental effect (relatedness), could reflect on the
intrinsic and extrinsic motivation towards gamification (Cheong et al., 2013; Ryan et al., 2006).
These three elements look specifically at whether the player’s intrinsic and/or extrinsic motivation
is actually facilitated or undermined. The intrinsic and extrinsic motivation may decrease when
people are being forced to do something (Ryan & Deci, 2000). This issue is important in designing
a game-like experience. Game elements such as points, badges and rewards displayed a positive
impact on intrinsic and extrinsic motivation (Cheong et al., 2013; Dominguez et al., 2013; Montola

et al., 2009; Thom et al., 2012). Through gamification, there is a strong relationship between
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game elements, desires satisfaction, and fun (Deterding, 2011, 2012). Therefore, SDT indicates
plausible acceptance of gamification (see Deterding, 2011; Ryan et al., 2006; Ziesemer, Miiller, &

Silveira, 2013).

Another motivation theory that had considerable application in gamification is the ARCS model
of motivation design (Hamzah & Ali, 2014; Hung, Lee, Chao, & Chen, 2011; J. T. Kim & Lee, 2015;
Proske, Roscoe, & McNamara, 2014). ARCS was introduced by Keller, M. (Keller, 1987) and
consists of;
° A (Attention) — Process of gaining a learner’s attention and giving a suitable response to the

learners on specific instruction in order to maintain the learner’s motivation.

. R (Relevance) — Mapping preceding knowledge or learning experience to the current

learning instruction.

. C (Confidence) — Cultivate a learner’s faith for positive learning outcomes. There is a high

possibility of achieving something with some effort.

° S (Satisfaction) — A learner’s satisfaction after completing the given instruction and
motivation arises if the learner is given a token of appreciation or reward at the end of the

lesson.

The ARCS model was created to try to understand the factors that influence a learner’s
motivation to learn. In gamification, the ARCS implementation is mostly found in the educational
games application, particularly in learning by using an instructional strategy (Hamzah & Ali, 2014;
Hung et al., 2011; J. T. Kim & Lee, 2015; Proske et al., 2014). Researchers refer to this as game-
based learning. It is designed to create a more attractive learning environment and to enhance a
learner’s motivation, thus maintaining the learner’s engagement throughout the learning session

(Hung et al., 2011).

Both SDT and the ARCS motivation models have a great impact on gamification. Notably, the
implementation of the SDT model in gamification is more comprehensive in its concepts and
empirical evidence. In contrast, the ARCS model in gamification is commonly applied to the
learning environment. This gives rise to further exploration in other fields of study, such as

healthcare.

Motivation factors are different for younger and older people, especially if embedded within
the technology. This is because different age cohorts have different levels of understanding and
acceptance (Punch, 2002). Younger people are more familiar with the uses of technology than
older people. Psychologically, when people are getting older, the development of psychomotor
learning will decrease as well (Punch, 2002). There has been substantial research concerning the

motivation of younger people (R. Brewer, Anthony, Brown, Irwin, Nias, & Tate, 2013; Proske et al.,
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2014; Wilson & McDonagh, 2014), older people (Montola et al., 2009), and a mixed population
(Mekler et al., 2013) as regards gamification. Empirically, gamification does show a positive
impact on motivation (R. Brewer et al., 2013; Montola et al., 2009; Proske et al., 2014). However,
research involving motivation for younger and/or older people is open to further investigation,
because different settings and requirements may produce other results specific to their context of
study. In the next section, an exploration of gamification aspects in the health context is further

discussed.

3.2 Healthcare Issues

Healthcare has a wide range of unresolved issues whose solutions are important for a developed
country. One that could be classified as a healthcare issue is transition care. In his review of health
transition care in England from young adults to older adults for the Care Quality Commission
(CQC), Field (2014) reported that the transition process is yet to be established. Of the 180 young
people with a long-term condition, only half had received support and followed their transition
process towards the end. The rest were not sure as they dropped out and left the process
confused and distressed. Even though there is a standard guideline produced by the Health
Service, the successful outcome of transition has shown little progression. Research by Crowley,
Wolfe, Lock, & McKee (2011) and While et al. (2004) indicates that poor management and
support in implementation in following the guidelines have resulted in a low survival outcomes by
those in the transition process. The solution to this process thus remains elusive. For that, the
next section reviews related issues about transitional healthcare (3.2.1) and how the involvement
of technology such as gamification could help the patients through their transition process (3.2.2)

and thus, self-manage their condition.

3.2.1 Transition Care

Transition of health is a process to grasp information and manage the uncontrolled situations or
events in life (Kralik et al., 2006). During the process, a person will modify their behaviour and
rebuild him or herself, so that they will be able to control the uncontrollable events of their lives.
The important achievement is when there are changes in routine or behaviour patterns of a
person’s health condition during the process. The transition of health is also viewed as a process
to transfer one’s health condition from hospital care to self-care, or from paediatric care to adult
care, or from one stage of their health condition to a better stage (Marape, 2013). Following
Marape, the transition process requires a patient to equip themselves with knowledge of their

condition before they are able to independently take care of themselves.
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Earlier research by Freyer (2010) and While et al. (2004) referred to the transition of health as
process covering the period of time wherein a patient who lives with a certain long-term health
condition (e.g. diabetes, cancel, renal, asthma, mental problem), adapts their care procedure
before they can be transferred from hospital care to self-care. Transfer of care includes
transferring from one general practitioner to another general practitioner, transferring from
paediatric to adult care, and transferring from a child-centred to an adult-centred approach

(Crowley et al., 2011; Daneman & Nakhla, 2011).

Following Crowley, Wolfe, Lock, & McKee, (2011), S. Field (2014), and Freyer (2010),
transitional healthcare involves the transfer process of a young adult moving to an adult setting
and self-care. Based on the World Health Organization (WHO), a young adult is defined as being
between the ages of 12 and 18 years. However, this range will depend on the practice of the
health services in each country. In the United Kingdom, the National Health Service (NHS) defines
a young adult as being between the ages of 10 and 18 years. The London Royal College of Nursing
guidance suggests that transition care normally takes place in stages and finishes between the
ages of 16 and 18 years old (Marape, 2013). However, in certain cases such as distress and lack of
family support, the patient will remain in the process up to 25 years old or older (Crowley et al.,

2011; S. Field, 2014; Freyer, 2010).

Handling patients with long-term conditions is challenging. As they move from a one setting to
another, the analysis of the care plan and how they can be supported throughout the process is
crucial (Daneman & Nakhla, 2011; While et al., 2004). A general process of transition is
implemented through stages (Marape, 2013; Paone, Wigle, & Saewyc, 2006). The stages are
divided into three. At each stage, certain criteria need to be fulfilled by the patients, their family
and their practitioner. The criteria are general and suitable for all health conditions. The stages

are:

1) Early — Introduction to the transition process. Patient and their family start to be involved

with their own care. The target is set.

2) Middle — the patient further understands the transition process. Gather more information
and skills, and attempt to manage his/her own care. Discuss previous targets and set new

ones.

3) Late — Prepare to leave the transition process. The patient has been independently carrying

out his/her own care. Discuss the target and decide the time to start self-care.

At each stage, a patient’s readiness towards self-care will be evaluated. One distinguished
measurement tool used to evaluate the readiness is the Transition Readiness Assessment

Questionnaire (TRAQ) (Sawicki, Lukens-Bull, Yin, Demars, Huang, Livingood, & Wood, 2011). This
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tool is a paper-based tool, manually used by the practitioner or paediatrician to determine a

patient’s readiness towards self-management skills. Patients do not use the tool themselves.

In the Southampton University Hospital Trust (SUHT), a programme called ‘Ready, Steady and
Go’ * was developed based on the three general stages as explained earlier. In the programme,
Ready corresponds to the early stage, Steady to the middle stage, and Go to the late stage. The
programme is designed for young adults in the paediatric unit, to get through their transition
process to live in the adult care unit. With this programme, patients are expected to be more
confident about themselves and thus, better able to manage their own condition. The programme

has its own survey questionnaire to measure the patient’s readiness.

The transition process may take more time depending on the patient’s condition, especially
when he or she needs more than one physician’s attention to self-manage. In this case, support
from family, friends and a paediatrician are important (Marape, 2013). Intervention can be done
by the patient, the family or the practitioner particularly in terms of time, skills, knowledge, and
environment (Crowley et al., 2011; Freyer, 2010). In this situation, additional approaches to
support the transition process could help lessen the need for medical intervention. Following
Crowley et al. (2011), various efforts were made and one approach implemented was the use of

technology in self-management.

3.2.2 Technology implementation in Transition Care

The involvement of technology in a healthcare environment, such as web applications and mobile
applications, draws the attention of both health practitioners and researchers. Apart from being a
good tool to manage health records, technology could also facilitate the delivery of the transition
care process for adolescents (Hieftje, Edelman, Camenga, & Fiellin, 2013; Wilson & McDonagh,
2014). One form of technology implemented is the use of the internet, whereby the management
of transition care, such as knowledge transfer, skills development, communication, and survey, is
delivered virtually (Girault, Ferrua, Lalloué, Sicotte, Fourcade, & Minvielle, 2015). The application
can be accessed using computers and mobile devices. This further encourages the patient, their
family and the physician to participate in the process. Another implementation is entertainment
technology, such as playful gaming (Hieftje et al., 2013; Thompson, 2012), or on the play2prevent
website www.play2prevent.org, or through gamification (Wilson & McDonagh, 2014). This
technology could help the patient and their family to instil ground knowledge and skills for firm
preparation. Instead of using surveys, this is a better way of assessing patient motivation, use of

techniques and knowledge, and skills development (Wilson & McDonagh, 2014). This indirectly

! http://www.uhs.nhs.uk/OurServices/Childhealth/TransitiontoadultcareReadySteadyGo/Transitiontoadultcare.aspx
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helps to improve poor management and implementation in the transition programme as

indicated by Crowley et al., (2011) and While et al.(2004).

However, little attention has been paid to the issue of how technology can help to significantly
improve patients’ motivation and support their knowledge acquisition in a transition process.
Technology can be more effective when patient’s behaviour changes. Research by Hieftje et al.
(2013) indicates that 17 of 19 studies, on the application of computer games technology in
supporting a healthcare problem for youth, had shown a significant effect in patient behaviour.
They claim that the patient implicitly shows their passion towards completing the process. Thus, a
promising tool could help increase the success rate of the transition process. As technology

develops rapidly, defining a suitable one could be a challenging issue to be resolved.

3.3 Chapter Summary

A game-like experience in gamified application is expected to increase users’ motivation and
engagement. However, the effect of motivation should be abide by motivation theory. Among
motivation theories applied in gamification are; Self Determination Theory (SDT) and the ARCS
model of motivation. These motivation theories will show how a game element could serve as a
motivational element in a gamified application. A gamified application can be beneficial to
healthcare domains such as the transitional care process. The process is a period of time taken to
prepare the patient before shifting him or her from hospital care to a setting of self-care. It takes
years to complete the transition process. Patients in a transition process found it difficult to
maintain their involvement in the process. Technology could prove to be a good intervention in
healthcare as it could help to create self-motivated individuals. One technological approach can
be the use of the internet, a game, and gamification. A gamification could be a way in which a
patient can be supported to learn about their condition in a transition process with well-defined

but ‘fun’ activities within a gamified application.
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Chapter 4: The Transitional Anthropomorphic

Gamification (TAG) Framework

Chapters 2 and 3 discussed the research related to anthropomorphism, gamification and
transitional healthcare. This chapter examines related problems that emerge when considering
the use of anthropomorphic interfaces in gamified application for improving patients” motivation
in a transitional healthcare process. Hence, this chapter develops and proposed a framework for

the use of anthropomorphic interfaces in gamified application for transitional healthcare.

4.1 Relationships and Gaps

The application of an anthropomorphic interface in gamification for transitional healthcare is
mainly aimed at motivating and engaging a patient with their transitional healthcare process. This
research first explores the relationships between anthropomorphism, gamification and
transitional healthcare, followed by an explanation as to how the gaps between them may be
bridged (see Figure 4-1). Of particular concern, is determining the gamification of
anthropomorphic interfaces for the transitional healthcare application for patients with health

conditions.

How can anthropomorphism be applied
to transition healthcare?

How anthropomorphism How can gamification
affects gamification? Gamification give a motivation
impact in transition
healthcare?

Figure 4-1 Triangulation Maps
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4.1.1 Anthropomorphic Interface in Gamified Applications

Chapter 3 discussed the game elements in gamification, and outlined several possible uses. One
was the use of an avatar as the game element. The use of an avatar in gamification is generally
involved with personalisation and identification, in which players are able to create their own
character to represent themselves in the game setting. Gamifying an avatar involves the avatar’s
modification or upgrading based on the level or points earned in the game. The player can modify
their avatar by adding more features or upgrading it to a more ‘attractive’ avatar. For example, a
study by Kuramoto, Ishibashi, Yamamoto, & Tsujino (2013) used an avatar as a reward system in
their games. In the game, the player (a commuter) was able to change their avatar personalisation
after a certain amount of time had been accumulated whilst travelling on public transport.
Another example was a study conducted by Otake et al. (2014), who used an avatar as a
motivation factor in games. In the game they used, the player’s avatar was changed according to
the experience points that they gained while practising their orchestral instrument. In Barata,
Gama, Fonseca, Gongalves, & Jorge (2013), the gamification of avatars in the AvatarWorld (the
students’ gamified learning experience application) can be modified according to the students’
achievement in the learning environment. In those examples, the avatars were customised based
on the points earned while playing the game, which served as either a motivational factor or a

personalisation tool.

Notably, these studies of Barata et al. (2013), Kuramoto et al. (2013), and Otake et al. (2014)
showed that the gamification of anthropomorphic interfaces dominated by the use of avatars,
which substituted a human-like representation. However, in exploring the uses of
anthropomorphic interfaces in computing (Chapter 2.1), there are other degrees of
anthropomorphic interfaces, such as ECAs and abstract character, which have been hardly
explored in the context of gamification. Additionally, the anthropomorphic interface will be more
effective when designed with a trustworthy and preferable element (see in Chapter 2.3).
According to Lugrin, Latt, & Latoschik, (2015), the degree of realism for a trustworthy avatar,
including appearance (presence) and behaviour (responses), is elusive and is still an open research
question. Therefore, further studies are needed to explore the use of other anthropomorphic

interfaces.

4.1.2 Anthropomorphic interfaces in Transition Care application

Previous studies have shown a positive impact on the implementation of anthropomorphic
interfaces for several medical purposes. For example, Van Vugt, Konijn, Hoorn, & Veldhuis (2009)
used an anthropomorphic interface as an advisor for controlling and monitoring patients’ weights.

This was perceived by patients as a trusted weight advisor. An avatar that impersonates a nurse to
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communicate a patient’s healthcare information before the patient is discharged from the
hospital (Bickmore, Pfeifer, & Jack, 2009). Patients could measure how healthy or unhealthy they
were by interacting with their avatar (Schmeil & Suggs, 2014). These implementations of
anthropomorphism in healthcare were based on the avatar. The avatar was perceived as positive
because of its similarity to a human presentation and it was pleasant to communicate with. Thus,
it could provide a more trustworthy interface. The other anthropomorphic interface designs, such
as ECAs and abstract characters, could also have a positive impact on patients’ motivation and
engagement, and may be preferable to the patient. Even though anthropomorphism has been
widely applied in many healthcare application, its application in transitional care in health has not

been tested.

4.1.3 Gamification for Transition Healthcare

In the transitional health care process, there is a guideline and plan used by paediatricians to
measure a patient’s readiness. For example, the Transition Readiness Assessment Questionnaire
(TRAQ) (Sawicki et al., 2011), and a questionnaire for the Ready, Steady, Go programme. Offering
additional tools that could be used to support the patient in learning to self-manage, may

increase their motivation and engagement in the transition process.

As discussed in Chapter 3.2.2, the introduction of technology could be helpful. One method is
through gamification. Gamification for healthcare is getting more attention lately. However, in the
transitional care process, there is not much exploration of gamification. One recent study by
Wilson & McDonagh (2014) proposed a gamification model for transition care checklists. Their
models proposed several game elements for the checklists such as points, badges, levels, and a
Leaderboard. A patient received 100 points when they achieved a given task. Early achievement
will earn additional 600 points plus with more bonus points. A trophy and badge are awarded
when certain skills are gained. A Leaderboard will show all the patients’ achievements throughout
the process. This gamification model has too many incentives as the key to motivation. As Hamari
et al., (2014) and Mekler et al., (2013) argued, too many extrinsic motivations (such as points and
rewards) will decrease the player’s intrinsic motivation. Moreover, Wilson’s gamification model
does not explicitly show how a patient could learn or could gain knowledge in a transition process.
Thus, a comprehensive gamified application should be designed for supporting the patient to

learn and self-manage in the transition process.

However, this study is not about motivation alone, and it can be argued that patient
motivation may vary throughout the transition period. The transitional care process will last 8 to

10 years and, as the patient is going through the process, introducing more attractive elements
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could be helpful to motivate them to learn about their condition during the transition process.

Thus, confirming the usefulness of gamification for transitional healthcare remains a challenge.

4.2 Bridging the Gaps

This research triangulates anthropomorphic interfaces, transitional healthcare, and gamification.

Identifying gaps for each of the areas helps to connect the ideas for this research. The research

gaps are;

Current anthropomorphic interface application in gamification focuses mainly on avatars, as its
game elements (section 4.1.1). Anthropomorphic interfaces offer different degrees of human-
like designs. However, other degrees of anthropomorphic interfaces, such as ECAs and abstract
characters are yet to be established in computer applications. Exploring the different degrees
of anthropomorphic interfaces may help show how anthropomorphic interfaces could be
applied in a gamified application. The research also argues that the anthropomorphic interface

will be more effective when designed with a trustworthy and preferable element.

i. A gamified application typically uses points, badges, levels, and a Leaderboard as its main claim

to the concepts of gamification and its motivational effects in a gamified application.
Discovering other combinations of game elements, such as the different degrees of
anthropomorphic interface, could see the potential of gamification and its motivational

influence, in particular when applied into transitional healthcare applications.

The anthropomorphic interface has various uses in a healthcare application (as discussed in
section 4.1.2.). However, when investigating their use in a transition care application,
additional exploration is required. In the transitional care application, introducing additional
tools such as a gamified application may help the patients to learn more about their condition
and may help to maintain the patients’ motivation throughout the process. When applying
different degrees of anthropomorphic interfaces in gamified application, it may also have an

effect on the transitional care process.

Both anthropomorphic interfaces and gamification offer a motivational effect on human and
computer interaction. Confirming the effects in line with motivation theory will further support

the argument in this research.

The gaps being addressed here encouraged an investigation of how the different degrees of

anthropomorphic interface and its elements applied in a gamified application could motivate
patients to learn about their condition in a transitional care process. Thus, creating a suitable

framework may help to address the problem. This framework is presented in the next section.
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4.3 The Framework Development

Synthesizing the research is crucial to developing a new framework. The framework is based on
problems raised by each of the proposed research areas. For that, the process is divided into

three phases, which are illustrated in Figure 4-2.

Listing the requirement — what are the elements that contribute
to the design of an anthropomorphic interface in a gamified
application for transition care application.

—/

Summary of the elements — This phase is concerned with how
the elements discussed in the first stage are analysed and grouped

together according to a suitable component.

-/

Construction of the framework — This phase is concerned with
classifying, reanalysing, refining, and grouping the components, in a
factor and, generating a framework for anthropomorphic interfaces

in gamified application for transition care process. )

Figure 4-2 Phases in Framework Development

43.1 Phase 1: Listing the requirements

In developing the framework, the first phase is to list out all the components and elements
related to anthropomorphic interfaces in gamified application for transitional healthcare. These
components and elements are analysed and extracted from the discussions in Chapters 2, and 3.
The process of analysis questions what the basis of the degree of anthropomorphism is, what
types of anthropomorphic interface element are needed, what game elements should be used for
gamification, and what are the requirements for a transitional care gamified application. Chapter
3 discussed gamification as a motivation affordance, while Chapter 4.1 linked the gamification of
anthropomorphic interfaces to motivation. Anthropomorphic interfaces and gamification could
have a great effect on a users’ motivation. This motivation effect also needs verification.

Therefore, in this phase, six issues were analysed;

First, anthropomorphic interfaces vary in their portrayal of human-like qualities. Departing
from the research on anthropomorphic interfaces in Chapter 2.1, the degree of anthropomorphic
interface can be described by different designs, for example; 1) more human-like - avatar or a

caricature of human, 2) medium human-like - interface agent either a mix design between human
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and animal or a mix design between human and other object, and 3) less human-like — an abstract
character that may be presented in any form other than in types 1 and 2. Thus, the

anthropomorphic interfaces will be based on these types of designs.

Secondly, anthropomorphic interfaces should portray a trustworthy and a socially present
element. These elements were discussed in Chapter 2.4 and 2.5. Based on previous research, the
anthropomorphic elements were categorised as,

1) Social response towards a trustworthy anthropomorphism and

2) The element of a social presence.

There are a total of eight elements of social response and four elements of social presence.
Social response consists of eye contact, facial expression, gesture, posture, voice instruction,
flattery effect, emotion, and intelligence. Social presence consists of gender, ethnicity, age, and
facial attractiveness. From the previous research listed in Table 4-1, the research conducted
examined several anthropomorphic elements, whereby in each subject of research there were
elements that supported or did not support, as well as elements that were suggested for future
enhancement. The elements that were supported indicated that they were consistent and thus,
should be implemented in any design of anthropomorphic interfaces. For the elements that were
not supported and suggested future enhancement, a confirmation study should be conducted to
verify them. Thus, the elements to be further verified are gesture, posture, voice for instruction

and flattering effect, intelligence, and gender.

Third, the accessibility features discussed in Chapter 2.6 will also be taken into consideration
conforming to the UAAG. The accessibility features will provide an alternative access point to the
anthropomorphic interfaces. However, the features will not be suitable for users with specific

disabilities like hearing or visual impairments. It aims to test users who have a mobility problem.

Fourth, the list of game elements was discussed in Chapter 3.1.1. Previous studies show that
among the game elements; points, badges, levels and a Leaderboard were among the common
elements used in gamified applications. Table 4-2 listed previous research studies in gamification.
The utilisation of other game elements has been overlooked. Other than the points, badges,
levels, and a Leaderboard, different combinations of game elements need to be explored as well.
However, the selection of game elements depends on the issue addressed. The implementation

of game elements is based on the context of transition care, which will be applied in this research.
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Table 4-1 Summarisation table for Anthropomorphism Element

Anthropomorphism Element

Categories

Social Responses through Trustworthiness (pages: 15-16)

Social Presence (pages: 16-17)

And Elements

Research Studies

Voice
1) Instruction
2) Flattering effect

non-verbal behaviour:
1) eye contact

2) facial expression

3) gesture

4) posture

Emotion
Intelligence

Attractiveness

Facial

Cowell & Stanney (2005)

v (1/2) % (3/4)

< |Ethnicity
N |Age

Forlizzi, Zimmerman, Mancuso, & Kwak (2007)

AN

«| * |Gender

Gong (2008)

v (2) 1

Lee (2010)

v (2)%(1)

Mumm & Mutlu (2011)

v (2)

Power, Wills, & Hall (2002)

Catrambone, R., Stasko, J., & Xiao, J. (2002)

AN

Pereira, Prada & Paiva (2014)

Ztotowski et al. (2014)

Beck, Stevens, Bard, & Cafiamero (2012)

De Angeli & Khan (2007)

AN

Qiu & Benbasat (2010)

Pratt, Hauser, Ugray, & Patterson (2007)

Spence, Lachlan, Spates, Shelton, et al. (2013)

Spence, P. R,, Lachlan, K. a., Spates, S. a., & Lin, X. (2013)

AN AN NN

Khan & Sutcliffe (2014)

Seung-Chul Yoo, Jorge F., Mibette E. (2015)

Park Jaram, Barash, Fink & Cha (2013)

v

v': conducted and supported study

¥: further suggestion
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% : conducted but not supported
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Table 4-2 Summary table for Game Elements used in gamified applications

Game Elements
5 5

. |8 2 |2 |8 |
Research Studies S ks 9 3 g 2 ko z
Wilson & McDonagh (2014) v v v | v
Otake et al. (2014) v v v | v v
Barata et al. (2013) v v v | v v
Ziesemer et al. (2013) v v
Kuramoto et al. (2013) v v v | v v
Mekler et al. (2013) v v | v v
Dominguez et al. (2013) v v | vV | vV v
Cheong et al. (2013) v v | v v

v': Game Elements that investigated in the research

The use of anthropomorphic interfaces was mostly based on the design of the avatar. The
avatar is one of the game elements identified in Chapter 3.1.1. A range of anthropomorphic
interfaces had not been utilised in previous research, so the variations proposed by this research
need to be assessed. Previous applications of avatars in gamified applications were discussed in
section 4.1.1. The avatars were either a player’s representation or used as a strategy in games
where changes were possible depending on levels reached within a game. This research defined
how an anthropomorphic interface is applied in a gamified application. This could be as an

element of personalisation or user identification.

Fifth, there are two motivation theories discussed in Chapter 3.1.2; 1) Self Determination
Theory (SDT) and 2) the ARCS (Attention, Relevance, Confidence, and Satisfaction) model. These
theories have been applied to verify the effect of the gamified application on a player’s
motivation. Using the ARCS (Keller, 1987), the motivational effect is assessed by getting attention,
establishing relevance, gaining confidence, and having satisfaction over the learning process.
However, in SDT (Ryan et al., 2006), the theory shows that having the sense of one’s own control
(autonomy), ability to make changes (competence), and any relation to surroundings
(relatedness), have an impact on experiences, decision, and behaviour. The SDT has been widely
applied and confirmed as a significant concept in the gamified application (for example in Cheong,
Cheong, & Filippou (2013), Dominguez, Saenz-De-Navarrete, De-Marcos, Fernandez-Sanz, Pagés,
& Martinez-Herraiz (2013), and Mekler, Brihlmann, Opwis, & Tuch (2013)). The ARCS model has
rarely been applied to a gamified application because in previous studies, assessing a player’s
motivation to learn was not the main purpose of using a gamified application. Thus, the adoption

of the ARCS model for a gamified application remains a challenge. This research proposes the
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application of the ARCS model to confirm the motivational effect on a transitional care gamified

application.

Finally, the issues facing transitional care requires further attention. Transition care aims to
guide the patient throughout their transition period (discussed in Chapter 3.2.1). Based on the
discussion, the technology implementation in the transitional care process is expected to help
patients survive their condition. Therefore, the proposal is to implement items defined in Phase 1
and 2 for the transitional care process. To this end, defining a requirement to employ a gamified
application for transition care process is needed. The transition care process is conducted in
stages. These stages differentiate the level of learning the patient should concentrate on. The
stages are early, middle, and late. This stages are also known as ready, steady, and go as adopted

in the Ready, Steady, Go programme explained in Chapter 3.2.1.

The Ready, Steady, Go transition process (see in Chapter 3.2.1) normally involves young adults,
age from 11 to 18 years. However, people in the Ready, Steady, Go transition can be up to 25
years old. The age ranges varies depending on a patient’s health condition. Defining the age range
will inform a suitable design for a transition care gamified application. This suitable design will
implicitly help to understand the motivational effects of gamified applications for transitional

healthcare.

4.3.2 Phase 2: Summary of the elements

In phase 2, each element identified in Phase 1 is gathered, refined, and then, grouped into a
suitable component. Table 4-3 shows the summary of the refined elements. The research themes
were the issues discussed in Phase 1. Based on the themes, the identified elements were grouped
into components. This summary helps to focus on which components are important as the

groundwork of the framework.

Table 4-3 Summary of identified elements for the framework

Research themes Discussed Components References

Type of Lifelike character (more human-like)  Catrambone et al. (2002)
anthropomorphic and iconic character (less human-

interfaces in like)

computer Human-like (more human-like — Power et al. (2002)
application

avatar), cartoons (medium human
like), and Icon (less human-like)

Avatar (more human-like — avatar), Nowak & Biocca (2003)
agent (medium human like), no
image

Human-like (more human like), a Kao & Harrell (2015)
shape (less human like)
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Human (less human like), fantasy
(medium human like), animal, and
humanoid (less human like)

Mull et al. (2015)

Machine-like (medium human like),
cartoon-like (medium human like),
human-like (more human like)

Lugrin, Latt, & Latoschik
(2015)

Elements of
Anthropomorphic
interfaces

- Social presence
- Social response through
trustworthiness

Refer to list of references in
Table 4-1

Game elements
commonly applied in
gamified application

Game Elements e.g. Points, Badge,
Level, a Leaderboard, Progression

Refer to list of references in
Table 4-2

Motivation theory in
accordance with the

effect of game-based
learning

The ARCS Model of Motivation

Hamzah & Ali, (2014)

Hung, Lee, Chao, & Chen,
(2011)

J.T.Kim & Lee, (2012)

Proske, Roscoe, & McNamara,
(2014)

Elements of
motivation for young
adults

Relevant elements for young adults

R. Brewer et al. (2013),
Proske et al. (2014)
Punch, 2002; Wilson &
McDonagh (2014)

Requirement for

Stage in transition

Marape (2013),

Transition Sawicki, Lukens-Bull, Yin,
healthcare Demars, Huang, Livingood, &
Wood (2011)
Wilson & McDonagh (2014)
433 Phase 3: Construction of the framework

The construction of the framework is founded on previous research findings and established

theories relating to anthropomorphic interfaces, gamification, motivation, and transitional

healthcare. In this phase, the proposed framework is constructed for anthropomorphic interfaces

in gamified applications for transitional healthcare. The elements and components identified in

Phases 1 and 2 were collected, analysed for recurring and similar components, refined and re-

analysed against the need for transitional healthcare, and then summarised into a constructive

framework. Following the summary, the research themes were categorised as a factor and the

discussed components were grouped and named as components of the framework.

The framework suggests that anthropomorphic interfaces in gamified applications for

transitional healthcare can be determined by six factors and fifteen components. Table 4-4
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presents the classification of the factors and its related components for inclusion in the proposed

framework. The detailed descriptions of these six factors are presented in the next section.

Table 4-4 Classification of the Factors and Components in the proposed framework

Research Themes Factorsin Discussed Components Components in
(refer Table 4-3)  Framework (refer Table 4-3) Framework
Type of Degree of - more human-like (avatar), Avatar,
anthropomorphic Anthropomorphic - between avatar and agent, Human Cartoon,
interfaces in Interfaces - medium human-like Interface agent,
computer (interface agent), Hybrid Character,
application - between agent and Abstract character
abstract,

- less human-like (an
abstract character)

Elements of Elements of Social presence Social Responses
Anthropomorphic Anthropomorphic Social response (eye contact, facial
interfaces interfaces expression, gesture,

posture, voice
instruction, flattering
effect, emotion, and

intelligent),
Social Presence
(gender, ethnicity,
age, facial
attractiveness),
Accessibility

Game elements Game elements Points Points,

commonly in gamification Badge Badge,

appliedin Level Level,

gamified Leaderboard Leaderboard

application Progression Progression

Motivation Motivation ARCS Model of Motivation ARCS theory of

theory in Theory motivation

accordance with

the effect of

game-based

learning

Requirement for  Transition Stage in transition Three stages

Transition Healthcare involved:

healthcare Early, Middle, and
Late

Elements of Motivation Relevant elements for young  Motivation elements

motivation for Element for adults for young people

young adult young people aged 11to 25
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4.4

The Proposed Framework

The proposed framework is derived from the development phases discussed in section 4.3. The

Framework for Anthropomorphic interface affects in Gamification for Transitional care (TAG) is

based on the six suggested factors, which are: 1) degree of anthropomorphism, 2) the elements of

anthropomorphism, 3) the game elements in gamification, 4) motivation theory, 5) transition

healthcare, and 6) motivation effect on young people.

Each of the factors is described below;

1)

2)

Degrees of anthropomorphic interface

Different designs of human resemblance for an anthropomorphic interface include;

e An Avatar - representing very human-like features.

e A human cartoon - represented by a human as well, but resembling a cartoon character

with big head, a small body or a heroic character such as Super Mario.

e Aninterface agent - a design of mixed human and animal features like a Sonic Hedgehog.

e The hybrid character - a representation of a human-like design within animal features

such as a dog, a bird, a horse, or a representation of human-like design in real object such

as Angry Birds, Paperclip (Microsoft) and racing car avatars.

e An abstract character - the representation of a human-like design within an abstract form

such as a smiley face, or an alien figure.

Suggested types of anthropomorphic interface are found in Figure 4-3.

Avatar (More Human cartoon Interface Agent Hybrid character Abstract
Human-like (Less Human- (Mix between (animal Character (non-
representation) Like and more human and character or an figurative
caricature-like) animal) object) character)
| | | | |
5 — |
e (&

Figure 4-3 Type for Anthropomorphic Interface

Elements of the anthropomorphic interface

This factor will identify the characteristics of an anthropomorphic interface. The

characteristic has two main elements, social responses and social presence. The social

responses element consists of eye contact, facial expression, gesture, posture, voice

instruction, flattering effect, emotion, intelligence. Whereas, the social presence element

consists of gender, ethnicity, age, and facial attractiveness. All the elements in social
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4)

5)

6)
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responses and social presence were based on previous research that has been summarized in
Table 4-1. Another element of the anthropomorphic interface that can also be included

within this factor is accessibility assessment.

Game elements in gamification
This factor will identify elements based on process requirement by the transition care
process. Based on previous research in gamification summarized in Table 4-2, the game

elements suggested are badges, levels, points, progression, and a Leaderboard.

Motivation theory

This factor will identify the motivation theory that fits this study. The ARCS model was
applied because the ARCS model could be suitable for assessing the motivation effect on
learning process. Besides, there is little application of the ARCS model in a gamified
application. Four elements based on the ARCS model will be used to assess motivational

effects. There are Attention, Relevance, Confidence, and Satisfaction.

Transition healthcare process
This factor defines the stages involved in the transition care process. Stages are defined in

Chapter 3.2.1 as early, middle, and late stages.

Motivation for young people
This factor will define the motivational elements for youth category which are relevant to the

transition process. These young people are aged between 11 to 25 years old.

To conclude, Table 4-5 listed all the factors and components suggested for each of the factors

in the TAG framework. Based on the table, the factors of the proposed framework are illustrated

in Figure 4-4. The framework is presented in the design of puzzle. The puzzle is meant to

symbolize that each research gaps or problem statements for the application of anthropomorphic

interfaces in gamification for transitional healthcare has to be resolved as a whole. Each pieces of

the puzzle represents one factor. These factors have to be arranged, combined, and built into a

single reference framework. It is understand that, the factors in this framework are specific to the

implementation of anthropomorphic interfaces in a gamified application for transitional

healthcare. If one of the factors changed or is replaced, the framework will be no longer serve its

purpose. Thus, it will be beyond the context of research. Any extension to the framework or other

utilisation in the healthcare setting should be considered for future research.
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Table 4-5 Factors and Components in the TAG Framework

No. Factors Components
F1  Degree of anthropomorphic Avatar, Human Cartoon, Interface agent,
interface Hybrid Character, and Abstract character
F2  Elements of anthropomorphic  Social Responses (eye contact, facial
interface expression, gesture, posture, voice
instruction, flattering effect, emotion, and
intelligent),
Social Presence (gender, ethnicity, age, facial
attractiveness),
Accessibility
F3  Game elements in gamification Rewards, Badges, levels, progression, the
leaderboard
F4 Motivation theory The ARCS theory of motivation
F5  Transition healthcare process  Three stages involved:
Early, Middle, and Late
F6 Motivation for young people Motivational elements for young people
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GAME ELEMENTS
IN GAMIFICATION

TAG

The framework of
Anthropomorphic
interfaces in Gamification
for Transitional
Healthcare

ELEMENTS
OF MOTIVATION
THEORY

ANTHROPOMORPHISM

Figure 4-4 the Proposed Framework
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4.5 Chapter Summary

A review and a discussion of anthropomorphic interface research, gamification research, and
transition healthcare research have informed the development of the framework for
anthropomorphic interfaces in gamified applications for transitional healthcare. The conjecture of
this research is that different degrees of anthropomorphic interface should be applied in
gamification for transitional healthcare. As a consequence, the development of a framework is
required for this study. The framework was developed over three phases. The first phase was
listing all the elements related to anthropomorphic interfaces, gamification, and transition care
applications. The second phase was concerned with how to refine the elements discussed in
phase 1, summarising the research issues into themes, and grouping the elements in the research
theme according to their suitable component. The third phase was concerned with generating the
factors and components for inclusion in the framework. As a result, the framework for
anthropomorphic interface (A) in gamification (G) for transition healthcare (T) was proposed.
Shortened to TAG, its factors include;

1) The degree of anthropomorphic interface,

2) The elements of anthropomorphic interface,

3) Game elements in gamification,

4) Motivation theory,

5) Transition healthcare, and

6) Motivation for young adults.

The proposed framework therefore needs verification and confirmation. Once the framework
has been confirmed, further validation of its use and its possible application are explored and

examined. Next, the research methodology applied to further this research is outlined.
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Chapter 5: Research Methodology

This chapter discusses the method used to carry out the body of this research. Further research
should be conducted to confirm the framework proposed in Chapter 4.4, validate its use and
apply it in the context of this research. This is in line with the research objective in Chapter 1.2,
where the research attempted to define;
1) A suitable framework for the application of anthropomorphic interface in gamification for
transitional healthcare,
2) An instrument to measure the extent of anthropomorphic interfaces in a gamified
application for transitional healthcare in informing the users about their health,
3) A guideline that can be used as a benchmark for a gamified application in transitional

care.

In order to provide appropriate conclusions, a suitable research methodology had to be
applied. Therefore, this chapter explains the research methods considered, the rationale for the
chosen method, and the application of the chosen methods applied in this study. The
explanations presented in the following section are; the research paradigm, the methodological
approach, the design, the technique for data collection, the techniques for data analysis, and the

study’s ethical considerations.

5.1 Research Design

The research design refers to the knowledge assumption to seek an understanding about the
research and how the research should be investigated (Creswell & Plano Clark, 2011; Saunders,
Lewis, & Thornhill, 2009). Identifying which research design to follow will gives the researcher a
logical method to carry out the research. In general, there are three research designs —

quantitative, qualitative, and mixed method.

i. Quantitative Research

Basically, quantitative-based research views a study objectively and is dependent on statistical
data to determine the outcome of the study. The research is often designed with structured and
close-ended questions, to avoid researcher biases (Creswell, 2009). Quantitative research is
adopted for confirming existing information rather than exploring a new idea. Among the
strategies involved in quantitative study are the controlled experiment and survey research
(Creswell, 2009; Easterbrook, Singer, Storey, & Damian, 2008). A large number of participants are

required to represent the population.
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ii. Qualitative Research

Qualitative based research allows for the acquisition of in-depth knowledge and views based on a
specific focus group or a particular situation (Creswell, 2009). It enables the discovery of new
information and helps to further explore the current situation. Qualitative strategies can be in the
form of interviews, photographs, notes, conversations and recordings. The data from qualitative
research will be subjected to the researcher’s interpretation. Here, there is the notable possibility
of research bias (Creswell, 2007; Sekaran, 2013). Moreover, conducting and analysing a
qualitative research study is more time consuming. The number of respondents required for this
setting is not predetermined, but should be a reasonable sample to ensure validity for the data

obtained.

iii. Mixed Method Research

Mixed methodology combines quantitative and qualitative research in acquiring a profound
understanding of the research scenario (Creswell, 2009; Warfield, 2010; Zachariadis, Scott, &
Barrett, 2013). It is believed that mixed method research can offset possible flaws when
exclusively quantitative or qualitative methods are adopted (Creswell, 2009). The combined
approach helps discover new information as well as confirm existing knowledge. In information
technology, mixed methods may achieve a more reliable outcome and will improve the validity of
a study (Bliss, 2003; Warfield, 2010). The mixed method allows for the triangulation of the data

obtained, making the conclusions more robust.

Previous research conducted on anthropomorphism or gamification for the healthcare
setting had applied more or less a similar research design. A study by Bickmore, Pfeifer, & Jack
(2009) about a virtual nurse for hospital discharge, and Hgiseth & Giannakos (2013) about health
games for toddlers, undertook qualitative research in their study. They used interviews to gain
insight into the participants’ perspectives and experiences related to the context of the study.
They believed, from the interviews, that the participants had the opportunity to openly express
their feelings and opinions. An experimental study by Van Vugt, Konijn, Hoorn, & Veldhuis (2009)
explored the effect of a trustworthy e-health advisor by using a questionnaire to disseminate the
participants’ opinions. Furthermore, a study by Sah & Peng (2015) used a questionnaire to
measure a participant’s behaviour outcome resulting from the effect of anthropomorphic cues in
a healthcare website. Both studies employed quantitative methods for their studies. All of the
data were analysed and refined into statistical information to provide meaningful conclusions.
The mixed method research applied by Durga et al. (2011) and Karadimitriou & Roussou (2011),
used interviews, observations, and questionnaires to obtain data from a long-term study. An
interview was conducted to obtain the participants’ experiences and observation was used to

study the participants’ reactions and change in behaviour over a period of time. A questionnaire

48



Chapter 5

was used to collect the participant’s views about the task that had been given to them. By
adopting a mixed method, the data from interview, observation, and questionnaire were

complementary. Thus, the study obtained a wide range of data.

All research designs have their own requirements. In any of the research designs,
understanding the scenario of the study and how the aims can be achieved, helps with the choice

of research design that should be adopted.

5.1.1 Rational for choosing a research design

In this research, the research questions were developed based on the gaps in previous literature.
From there, research is further explored, built up and formed around discussions, assumptions,
actions, and thoughts. Acquiring knowledge with more than one specific research design could
help the researcher answer the research question. Based on the research questions listed in

Chapter 1.2, this research employed a mixed method design. This is justified as follows;

i. The first research question aimed to provide a suitable framework for the application of
anthropomorphic interfaces in a gamified application for a transitional healthcare process.
When the framework was developed, it was deemed necessary to further explore to confirm
the significance of each of the factors and components identified in the framework. To do so,
exploratory and descriptive studies adopting mixed methods were chosen. This is because the
variation of data from different perspectives relating to research, personal experiences, and
practical approaches could lead to a greater validity. Moreover, when researching
interdisciplinary studies — the anthropomorphic interface (HCl), gamification (game), and
transition care (health), it was deemed insufficient collect data from a single method, be it
qualitative or quantitative (Creswell & Plano Clark, 2011). Thus, adopting a mixed method

design could support and strengthen the claims made in this research.

ii. The second research question concerned the validity of the use of the framework created
and confirmed in the first research question. One of the uses of the framework is to provide
an instrument to measure the extent of anthropomorphic interfaces in gamification applied
in games, in informing the patients about their transition care. The instrument is presented in
Chapter 7 and Chapter 8. This research adopts a quantitative design to validate the
instrument. In order to obtain participant’s opinion about the measuring items, the use of a
questionnaire in an interview, survey, and experiment was considered suitable for testing
and validating the developed instrument, in particular, to look at the relationships between

measuring items, and to establish the validity of each item in the instrument.
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iii. The third research question looks at the applicability of the framework, it is thus, a guideline
to assist practitioners and researchers in developing a gamified application for transitional
healthcare by featuring the anthropomorphic interfaces. This guideline will then require
verification (presented in Chapter 9). This research adopts a qualitative design. To find and
ensure the usefulness of an intervention such as a guideline, it is advisable to obtain an
expert’s opinion using a focus group discussion in order to look at the strengths and

weaknesses of each item in the guideline (Sekaran, 2013).

To practically apply the research design, the next section explains the approach to the design.

5.2 Research Approach

Seeing as the mixed method design was chosen, this research approach section explains the
details of how the chosen research designs were adopted. The explanations for all approaches are

as follows;

5.2.1 Triangulation

Triangulation uses multiple methods, measurements and perspectives in order to solve a research
problem in the same context of study (Jick, 1979; Zachariadis et al., 2013). The mixed approach in
triangulation is to offset any bias or weaknesses when using a single method (Jick, 1979;
Zachariadis et al., 2013) and thus improve the validity of the research outcomes. The triangulation
methodology applied is a combination of theoretical aspects (the proposed framework) and the
practical approach (the way data are collected to support the framework). The triangulation
method is suitable for exploratory and confirmatory studies, where data and theory are mixed, by
comparing, integrating and interpreting (Creswell, 2009; Warfield, 2010; Zachariadis et al., 2013).
At the end, the same pattern of understanding will be gathered. Employing triangulation

methodology thus helped in confirming the proposed framework.

5.2.2 Sequential procedure

In conducting mixed method research, there are two types of procedures that can be used to
conduct a study — sequential and concurrent (Creswell, 2009). A concurrent procedure will
conduct both quantitative and qualitative studies simultaneously. A sequential procedure will
conduct the quantitative and qualitative study in a particular order, either using the sequential
explanatory strategy (the quantitative study will be conducted first, followed by the qualitative
study) or the sequential exploratory strategy (the qualitative study will be conducted first,

followed by the quantitative study).
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As the emphasis is to confirm the suggested framework, the foundation of the framework has
to be further explored to understand its importance and then empirically expand the finding. In
such a case, the sequential exploratory strategy is deemed appropriate. According to Creswell
(2009), the sequential exploratory strategy is suitable when the researcher is developing a new
instrument in particular, if the researcher wants to discover what is available, and support the
existing implementation with statistical data. Thus, a sequential procedure implementing an
exploratory strategy was chosen for this study. The expert interview was the method applied for
qualitative study, explained in section 5.3.1. The questionnaire survey was the method applied for

the quantitative study, explained in section 5.3.2.

5.2.3 Pre-test

The pre-test is a preliminary study that pre-tests the instrument or questionnaire before it is used
in an actual study (Creswell, 2009). This is conducted by means of administering the developed
items to a prospective sample. The pre-test will simulate a test in order, to pre-identify any early
problems and anticipate the prospects for a successful outcome (Saunders et al., 2009). It is also
used to determine beforehand if the instrument is valid and has an acceptable level of reliability
(see in Banks & Bowman (2016), Dwivedi et al. (2006), Fu, Su, & Yu, (2009) and Karadimitriou &
Roussou (2011)). The pre-test will enable constructs or questions to be refined if necessary.
Moreover, the initial data analysis will ensure that the data collected from the actual test will
allow the research questions to be answered (Creswell, 2009). Therefore, this study employed a

pre-test, and the method by which it was conducted is explained in section 5.3.2.

5.2.4 Instrument Validation

A newly created instrument requires validation to ensure that it measures the underlying concept
it is meant to measure. Following Creswell (2009), Saunders et al. (2009) and Sekaran (2013), to
assess an instrument’s validity, three types of validity tests are used; content validity, construct

validity, criterion validity.

i.  Content Validity

A content validity test looks at the extent to which a construct adequately reflects the subject that
it intends to measure (Creswell, 2009; Sekaran, 2013). In this research, a content validity test is
conducted to see if the measurement items in the questionnaire adequately cover the research
concept. A content validity test is usually conducted at an early stage, especially when using a
newly developed questionnaire. It is based on the subjective judgement of experts in the context

of the research problem and is also seen as a cost effective technique, considering the time and
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the people involved in the study (Creswell, 2009). By employing experts in the field, only a small

number of people are required, reducing the amount of time needed.

In previous research by Banks & Bowman (2016) and Dwivedi, Choudrie, & Brinkman (2006), a
content validity test was conducted to inspect the importance and suitability of each item in their
instrument. The inspections were conducted with experts, who have experience relevant to the
study. During the inspection, experts gave their comments in terms of the language, sequencing,
use of words (confusing, repetitive, and too broad), the unnecessary items (question is too
common, or out of context), and the scales of appropriateness. The assessment of the content’s
validity will enable the researcher to make necessary amendments to their instrument prior to
the actual study. For the process of validation as well, it may help to reduce errors and helps to
strengthen the instrument. Thus, the inspection method will be applied to conduct the content

validity in this research. It will be explained in section 5.3.3.

ii. Construct Validity

The construct validity test assesses to how well the data obtained from the use of instrument
demonstrates the theories being tested (Sekaran, 2013). In this research, a construct validity test
is conducted to examine whether the constructs (the measurement score) meet the purposes for
which they are used in practice (according to the scale/domain). Furthermore, the validity will
statistically demonstrate that the items represent a particular construct and thus, could suggest
both theoretical construct and statistical result into a newly validated instrument. Previous
research such as validating a new gameplay instrument (Fu et al., 2009), user engagement
instrument (Brockmyer, Fox, Curtiss, McBroom, Burkhart, & Pidruzny, 2009; O’Brien & Toms,
2010; Wiebe et al., 2014), and avatar instrument (Banks & Bowman, 2016) employed the
exploratory factor analysis and the reliability test to validate their research instrument. With
statistical support, the theoretical construct then suggested a new usable instrument, for the
context of study. Thus, to conduct a construct validity test, a validation test is devised, considering

within and between subject designs explained in section 5.2.5.

iii.  Criterion Validity

Generally, a criterion validity test is concerned with differentiating individual scores based on
predicted or expected criterion which can be explained by either conducting concurrent or
predictive validity (Saunders et al., 2009; Sekaran, 2013). Concurrent validity will look at the
individual scores for which criterion are known to be dissimilar at a specific time. Meanwhile,
predictive validity will demonstrate whether the instrument is able to differentiate predicted

future conditions. Previous research in computers and games mainly established predictive

validity rather than concurrent validity; for example, to compare the differences between overall
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scale score (game enjoyment) and criteria scale (learning experience by playing games) (Fu et al.,
2009), to predict a user’s engagement instrument towards game performance (Wiebe et al.,
2014), and to test the assumption on the importance of various gameplay elements towards the
player’s gameplay motivation (Banks & Bowman, 2016). This predictive validity test was
conducted as an additional confirmation to further validate if the instrument can be practically
used. Thus, to conduct the criterion validity test, the data collected for the construct validity test

will be further analysed.

5.2.5 Within-Subject Design vs Between-Subject Design

‘Within-subject design’ and ‘Between-subject design’ are empirical evaluations designed for use in
an experiment for comparing two or more conditions under treatment (Creswell, 2009). A within-
subject design describes to a study design where each individual (a subject) in an experiment
experiences or tests all of the conditions under treatment, but when an individual tests only one
of the conditions, it is known as a between-subject design. Both designs are intended to compare
two or more different conditions (see study by Cowell & Stanney (2005), Fu et al. (2009), and
Mekler, Briihlmann, Opwis, & Tuch (2013)), or two or more different subjects (see study by Li,
Forlizzi, Dey, & Kiesler, (2007) and Murano & Holt (2011b)). In some cases, it is not about
comparison across conditions, but rather to have multiple outcomes for each subject (see study
by Dahl & Kraus (2015) and Macvean & Riedl (2011)) and to get the level of consistency of

individual preferences across conditions (Blanco, Engelmann, & Normann, 2011).

The implementation of both designs is subject to the research questions. The experiment
conducted in this research would like to seek the level of consistency of individual preferences
and to obtain multiple outcomes from each subject. For that reason, within-subject design was
chosen. With the design, each subject has a control over all conditions and thus, will reduce the
effect of individual differences. However, when conducting a within-subject design, there is the
possibility of having a carry-over effect (Dahl & Kraus, 2015). The carry-over effect is an effect that
occurs when the first test influences how the second test is carried out. In this case, the
participants advance themselves. They learned from the first test and got hints for the second
test, so their tasks become easier. This situation will introduce a learning bias in the study. To
avoid the bias, a crossover design method is suggested and this method is explained in section

5.3.4.

5.3 Method of data collection

According to Creswell (2009), a research method is a strategy that provides a particular direction

for the processes in a research design. The following describes the research methods applied in
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this study. All of the methods were used based on the research design and its suitability in

addressing the questions of investigation.

5.3.1 Interview

When interviewing experts, information was gathered either individually or in a group. In groups
there was more open discussion with the researcher, who guided the proceedings. Individual
interviews were more focused and were a one-on-one guided discussion between the researcher
and an expert (Creswell, 2009; Sekaran, 2013). The individual interview allowed the participant to
directly express their own individual views, whereas in the group interview, ideas emerged based
on one another’s thoughts. This situation affected how each participant conveyed his/her view.

For individuals and groups, the same guided and semi-structured questions were used.

In this study, semi structured interviews were conducted face-to-face or online. Semi-
structured interviews give an opportunity for the expert to speak their mind with their own
structures of preference based on the professional and personal experiences of the subject
(Creswell, 2007; Saunders et al., 2009). This situation helps to expand the researcher’s
understanding and disclose different points that were missed or overlooked beforehand. Details

about the interview conducted are explained in Chapter 6.1.2.

5.3.2 Survey

A survey is used to empirically gather information about samples’ opinions, behaviour, trends,
and the impact of the experiment under scrutiny (Creswell, 2009). According to Sekaran (2013), in
surveys, data can be collected with a self-administered questionnaire, interview, and structured
observations. The survey can be conducted using online survey tools (i.e. SurveyMonkey, Google
Forms, iSurvey), or be paper-based. A survey question has to be designed carefully, kept simple,
and avoid technical terms (Sekaran, 2013). This would help get responses pertaining specifically to
the context of the study, without making it too difficult to understand. Usually, a survey was
employed to get a large amount of data within a short period of time and when the availability of
prospective participants varied places and time zones. In this research, a self-administered
guestionnaire using online tools was employed in the confirmation of the proposed framework,
and in conducting the pre-test and the validity test. A paper-based questionnaire was used to

obtain the expert’s opinion during the content validity study.

In developing an item for a survey, Likert scales were used to obtain participants’ responses
concerning their opinion, belief, and attitude on the described items (DeVellis, 2017). There is no
specific theory for choosing the right or the best length of scale. Many studies on human-

computer interaction and games choose one depending on the suitability of the question and the
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objectivity of the instrument (for exmple, Li et al. (2007), O’Brien & Toms (2010), Pedreira et al.
(2015), and Wiebe et al. (2014)).

In general, a 5-point Likert scale is used in the research because it provided just enough choice,
are straightforward, and are manageable for the participant (DeVellis, 2017; Johns, 2010). It will
also result in an increase of response rates and response quality (Revilla, Saris, & Krosnick, 2014).
Alternatively, a 7 or 9-point Likert scale provides a wider selection of responses however, these
selections have a small variation of option (Johns, 2010; Revilla et al., 2014). This may lead to
confusion and a misinterpretation. Whereas, a 4 or 6-point Likert scale, obliges the participants to
choose either agree or disagree, or important and not important. This type of scale will eliminate
the undecided or uncertain options that participants might encounter in giving their responses
(Revilla et al., 2014). Thus, for that reason, survey questions in this research employs a 5-point
Likert type scale ranging from 1- strongly disagree to 5- strongly agree and from 1- not important

to 5- very important.

All of the details for conducting these surveys are explained in Chapter 6.1.4 for confirmation
of the framework, and Chapter 8 for the content validity, pre-test, and the validity test. The
development of the questionnaire survey for framework confirmation is explained in Chapter

6.1.1.2, and the instrument development is explained in Chapter 7.1.

5.3.3 Inspection method

In human and computer studies, inspection techniques are a method applied to inspect any
usability problem in websites or online applications (Hollingsed & Novick, 2007). One of the well-
known methods in inspection techniques is the heuristic evaluation. The heuristic evaluation
involves a small group of usability experts. The experts will evaluate the application interfaces
based on a guideline, stating exactly where the problems are and the severity of the problems.
According to Nielsen (1992), employing an expert will provide a more thorough and quicker
review at an early stage of development. Recognizing this inspection technique, it is appropriate
to the nature of study to conduct the content validity test. Experts were asked to inspect the
guestions in the instrument according to the framework of this study. The details about
conducting the inspection are presented in the content validity study in Chapter 8.1 and the

confirmation of guideline in Chapter 9.

5.34 Crossover Design

Crossover design is a method used to mitigate the carryover problems and balance any learning
effect when carrying out a given task (Dahl & Kraus, 2015; Kumar, 2011). In a crossover design, all

participants or subjects will be tested under all conditions, but the order of testing is interspersed
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between the conditions (Kumar, 2011). For example, there are two participants (P1 and P2) tested
under condition A and B. In the first round, the P1 is tested under condition A, and the P2 is
tested under condition B. In the second round, the participants and conditions are swapped, P1 is
tested under condition Band P2 is tested under condition A. This research will implement the
method for conducting the validation experiment using this crossover design. The details are

presented in Chapter 8.3.

5.4 Research Sample

Collecting data requires an acceptable sample size and a suitable sample of population to
appropriately summarize the result and conclude the claim made in a research. The research

sample explains how the sample size is determined and who the participants of this study will be.

5.4.1 Determination of the sample size

The sample size has to be determined prior to conducting a study. In a qualitative design such as
interviews, the sample size requirement is based on the saturation of data. According to
Saunders, Lewis, & Thornhill (2009, p. 345), when no new data emerges, the data has reached
saturation level. Thus, additional interviews are not necessary. However, for data saturation and
variability of data, the determination of sample size is based on the type of sampling used in a
study (Onwuegbuzie & Leech, 2007). For example, to sample a heterogeneity objective,
Onwuegbuzie & Leech (2007) suggested having six to eight interviews per homogeneous sample
and twelve to twenty interviews when looking for a maximum variation of the data. Meanwhile,
according to Nielsen (1992), either a minimum of five experts, a novice, a regular specialist or a
double specialist, are required to find an average proportion of the problems in heuristics
evolution. Therefore, this view of sample size becomes the basis for acquiring expertise in this

research.

For a quantitative design, the sample size can be determined by manipulating the statistical
power of analysis. According to Cohen (1992), three variables have to be considered to get the

sample size; the significance criterion (a), the effect size (ES), and statistical power (1-B).

The alpha (a) is a value that represents the maximum risk of mistakenly committing a Type |
error (rejecting a true null hypothesis). Also, the alpha is a consideration of the level of
significance for an experiment (Creswell, 2009). There are three a values that can be used; 0.01
(confidence level at 99%), 0.05(confidence level at 95%), and 0.1(confidence level at 90%). The
smaller the value, the lower the risk of committing a Type I error. The effect size refers to the

degree of null hypothesis to be false and the effect size is indexed by the differences between the
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null hypothesis and the alternative hypothesis (Cohen, 1992). The effect size explains the
differences in the means between the investigated groups and the control condition/group as
stated in the standard deviation (Creswell, 2009). Cohen (1992) suggested, .80 to represent a
large effect size, .50 for a medium effect, and .20 is for a small effect, in which the medium effect
is considered as acceptable to observe effects in various fields. When effect size is .50, the means

differ by one-half of the standard deviation.

The statistical power (1 — B) is the probability of not rejecting the null hypothesis when it is
false (the Type Il error). According to Cohen (1992), for general use, the specification for power
is .80, where B =.20. For a study that will be looking at an acceptable effect of study for two
independent means, the alpha () value will be defined at .05, power (1 — ) is .80, and the effect

size value at .50. Using the G*Power application indicates that the minimum sample size is 26.

Following the central limit theorem, for a significance test, a sample must be large enough to
assume that the data is approximately normally distributed (A. Field, 2014). A large sample size
varies depending on the type of statistical test being used. Based on Field, a minimum sample size
of 30 is assumed to be enough to produce an approximately normal distribution. Moreover, to
produce a significance test with an assumption of normal distribution, and less risk of committing
Type | and Type Il error within an acceptable effect, a minimum sample size of 30 will serve as

guidance in recruiting a participant for conducting the quantitative method of this study.
5.4.2 Recruitment of participants

The recruitment of a participant is based on the purpose of the research. They have to be
matched with the participant criteria that were set in the study. In this study, the main
participation criterion is to be 18 years old or above, and are selected randomly. The other
criterion is based on the type of study conducted in this research. The details of this information

will be explained in each of the studies conducted for this research.

5.5 Data Analysis

The method for analysing the data obtained followed the research approach chosen in this
research. For the qualitative design, thematic analysis was chosen to analyse the interview data
and for the quantitative design, this research used the statistical analysis including the t-test,

reliability test, correlation test, the exploratory factor analysis, and mixed-design ANOVA.
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5.5.1 Thematic analysis

Thematic analysis is one of the techniques used to analyse interview data. The technique helps
explore the interview data based on the selected ‘theme’, from the research question (Silver &
Lewins, 2014). It shapes the interview data with certain patterns of answers and views (Braun &
Clarke, 2006). The thematic process, which is the development of themes to analyse the data can
be conducted in two ways, the deductive approach or the inductive approach (Braun & Clarke,
2006; Silver & Lewins, 2014). Theme development using a deductive approach is based on the
theoretical aspect and is determined prior to the analysis process. Whereas, in the inductive
approach, the themes are developed based on the content of a dataset and are structured while
reading and interpreting the dataset. When both approaches are applied together, it is called
abductive approach (Silver & Lewins, 2014). A method to analyse the interview data followed the
chosen research design, which is the exploratory descriptive design. These processes are subject
to how the data is interpreted by the interviewer. The interviews were transcribed and analysed

using the NVIVO application.

5.5.2 Statistical analysis

In analysing the quantitative data, the IBM SPSS tool was used to obtain the statistical analysis of
the collected questionnaire. Statistical analysis helps to provide a significant relationship between
the tested variables. To analyse the data, several methods of analysis were employed. These

included frequencies, descriptive, t-test, correlation, reliability, and exploratory factor analysis.

The frequencies and descriptive analysis methods were used to see the distribution of
respondents and variables (Hair, Anderson, Tatham, & Black, 2009). To explore the data, the t-test
is used to understand the interrelationships among variables in the tested set (Hair et al., 2009).
The exploratory factor analysis (EFA) was used to explore the interrelationships and summarize
the patterns of correlations among the observed variables (Hair et al., 2009; Tabachnick & Fidell,
2007). The reliability test was performed to determine if the measurement items consistently
reflected the construct being measured (A. Field, 2014). For this, Cronbach’s alpha will be
calculated to measure the internal consistency of a scale (Hair et al., 2009). The correlation is
calculated to obtain the strength of the relationship between the constructs or the measurement
of items in a study (A. Field, 2014; Tabachnick & Fidell, 2007). The application of these analyses

will be explained in detail in the sub-chapter on data analysis in Chapter 6 and 8.

58



Chapter 5

5.6 Research Ethics

It is important to obtain the approval of research ethics from a research committee before
conducting any study. This is to ensure that all the research conducted is ethically appropriate and
in accordance with the standards designated by the research committee. For this study, the
research was granted ethical approval from the Ethics and Research Governance Committee of
the University of Southampton.
e For the confirmation of the research framework, the ethics approval number is
ERGO/FPSE/16577;
e For the validation of metrics, the ethics approval number is ERGO/FPSE/23003;
e For the conducting of a pre-test, the ethics approval number is ERGO/FPSE/23632; and
e For the conducting of the validation test, the ethics approval number is
ERGO/FPSE/24333.
e For the conducting of a validation test of the guideline, the ethics approval number is

ERGO/FPSE/27646.

Generally, all participants were informed about the study beforehand. Consent was obtained
from all participants when they agreed to participate. Their participation was voluntary and if they
no longer wished to participate in the study, they could withdraw at any time. The participants
were also assured of the anonymity and confidentiality of the data. All of the collected data would

be destroyed at the end of the study.

5.7 Chapter Summary

The methodology chapter addressed the research foundations of this research, allowing for an
appropriate answer for the research claim in this research. For that, this chapter mainly explained
the research design, research approach, research methods, data analysis, and research sample.
The explanation includes what is available and why the particular methodology is chosen for this
research. To summarise;
e The research design applied in this research is based on the research questions. For this
purposed, a mixed method design is chosen.
e The approaches to the research design are;
0 The mixed method adopted was that of triangulation, and using sequential
exploratory procedure in conducting a mixed method for confirming the framework,
0 A content validity, a pre-test, and a within-subject design for validating the
instrument,

0 Aninspection method in a focus group discussion for validating the guideline.

59



Chapter 5

e To collect data in this research, several data collection methods were chosen. These
include interviews, surveys, the inspection method, and a crossover design.

e The techniques used to analyse the data collected for this research were thematic
analysis and statistical analysis.

e Data collection also requires an adequate number of participants and suitable criteria for
participation to enable the conclusiveness of the research findings. The minimum sample
size for conducting an interview was 5 and for conducting a questionnaire survey, was 30.

e In any research, ethical consideration is important to ensure that all the research

conducted is ethical and complies with the set standards.

Based on the summary, Figure 5-1 illustrates the methodology applied in this research. The
implementation of all the research approaches and research methods addressed in this chapter
are explained in detail in other chapters and refer back to this chapter (i.e. Chapter 7, Chapter 8,

and Chapter 9).

60



Chapter 5
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Chapter 6: Confirmation of the Transitional

Anthropomorphic Gamification (TAG) Framework

The research in Chapters 2 and 3 were consolidated and synthesized, was then used to develop a
framework that supported transitional gamified applications emphasizing the anthropomorphic
gamification. Chapter 4 proposed a framework and described the framework’s development

process, detailing factors and components related to TAG in gamified applications.

This chapter will demonstrate the confirmation of the proposed framework. The development
of interview and survey questions, methodology, and the procedure for data gathering were
explained in section 6.1. Section 6.2, presents the findings from interview and surveys’ results.
Followed by an analysis of the findings and results in section 6.3, leading to the confirmation of

framework in section 6.4.

6.1 Confirming the TAG framework in gamified applications

There could be other important factors that may need to be considered, and therefore may lead
to customisation in the framework. A mixed method approach, employing interviews and surveys
was applied to answer the following questions;

1- What key factors determine the use of anthropomorphic interfaces within gamification?

2- How important are these factors in determining the user’s motivation for the transition

health care application?

6.1.1 Development of Questions

Questions were constructed based on the factors and components of the proposed TAG
framework. There are 6 factors and 15 components in the framework. To explore the framework,

guestions are developed in section 6.1.1.1 and 6.1.1.2 for each of the factors.

6.1.1.1 Interview questions

The nature of the interview questions for this study are exploratory. To design the question,
information to explore each of the factors was identified. A map between the factors, the
objective to achieve, and its related questions were developed. This information is presented in

Table 6-1.
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The interview does not gather personal information. However, individuals were asked about

their research background, current research study and research interest. This was to confirm that

their expertise is suitable to the context of the study. Furthermore, by asking about their research

background, the researcher realized that experts had different insights related to the research

problem in question.

Table 6-1 Interview questions

Factors in the Objective Questions
Framework
General To scan the respondents” =  Can you describe your professional and
background personal experience related to this topic?
F1) Degree of To identify type of human = Can you name a character of human
anthropomorphic charactersin a representation that may affect you the
interface game/application that most?
affected the respondent
F2) Elements of To explore the types of = Should the avatar character be designed
anthropomorphic  human characteristics in with the specific appearance and behaviour
interface the character characteristic of a human?
O If YES, What are the characteristics?
0 Orlf No, Why Not?
To identify the needs of = In health apps like diabetes or kidney
accessibility options transplant, users are vulnerable at a certain
level of their condition. Should any
accessibility issues taken into account?
F3) Game To explore type of reward = What do you think of reward systems in
Elements systems and its games?
applications in healthcare = How do you find the use of gamification in a
apps healthcare application?
F4) Motivation To find types of = What theory of motivation do you think may
Theory motivational theory support the gamification?
applied for gamification
F6) Motivation To explore character’s =  What do you think about the effect of

for young adults

effect in healthcare
application

incorporating a character into a healthcare
application?

In what ways do you think gamification can
improve a young adult’s motivation?

F5) Transition
healthcare
process

To find what is transition
health

Can you explain what transition healthcare
is?

To collect type of
games/applications
available for transition

What sort of games do you think are
suitable for Transitioning Care?

To explore the effect of
characters for transition

What do you think of having a human
character like an avatar, incorporated into a
game for the transitional healthcare
setting?
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Questionnaire Survey

The survey questions were designed based on two things,

1) the objective of the questions for each of the factors and

2) the additional questions arising from the interview session.

Chapter 6

For that, a map between the factors, the objective of the questions, and the related additional

questions arising from the interview session were developed. This information is presented in

Table 6-2. Note that, in this survey, motivation theory was not surveyed because the questions

about the theory were deemed unsuitable for the participant in question. However, a question

about how games can affect participants’ motivation was asked.

Table 6-2 Mapping surveys’ questions

Factors Objective of the Question  Additional Questions Question No.
(arising from in the survey
interviews)

F1) Degree of To find the type of Reason for choosing the  Section 3

anthropomorphic  anthropomorphic interface  type of Q2.6 and Q2.7

interface most affective in games by  anthropomorphic
users interface
F2) Elements of To find the agreement of The relation of social Section 4
anthropomorphic  anthropomorphic interface: response and social Q3.1 and Q3.2
interface 1- Element of social presence towards
responses human behaviour
2- Element of social
presence
F3) Game To find the choices of Type of game people Section 3
elements in reward in games choose or like to play Q2.1to Q2.4
gamification To find acceptance of the
concept of the Leaderboard
F5) Transition People’s age range in 1- Type of health Section 2
Process transition process to reflect condition Ql.1toQl.4
stages based on the ready, 2- Problem in the
steady, go programme transition
3- Involvement of
technology in the
transition process

F6) Motivation of  To find the motivation 1- Motivational effect  Section 3

young adults effect for health on gamification Q2.5

improvement

2- Motivational effect

of the

anthropomorphic

interface

The surveys’ questions were developed in four sections. The types of questions used are

multiple response questions, a 5-point type of Likert scale which requires participant to convey
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their inclination according to the question, and fill in the blank questions which allow the

participant to answer the question based on their condition.

Each of the sections is explained as follow;

Questions in the first section cover demographics; gender, age, and type of health condition
or experiences. Age was asked to ensure that the respondents were 18 years old or older.
To analyse the distribution of participants they survey asked for their gender and their type
of health condition.

The second section covers transition information such as; how long they have undergone
their transition and in what age range the transition normally took place. This part refers to
the transition healthcare process within the framework.

The third section covers experiences in playing games, what type of games they are playing
and their character preferences and rewards for playing games. This part refers to the game
elements and the motivational effect within the framework.

The last section covers the perspectives of self-representation in games especially
characteristics and behaviours. This part refers to the degree of anthropomorphic interface

and elements of anthropomorphic interface within the framework.

The surveys questions are shown in Table 6-3 where they are remapped to include the

factors in the framework too, to show the rationale for each question and its relationship to the

factors.

Table 6-3 Survey Questionnaire

Factor in Questions
Framework
Transition 1.1 How long have you suffered with your health condition?
healthcare (years)
process (F5) 1.2 Age range when you started the process of transferring your health

condition from hospital care to self-care?

1.3 Any problem you have encountered during the transition period:
CLack of information about medication/condition/process
[CJIConfusion about medication/condition/process
LIReadiness for own care
Oindividual Support

LIOthers:
1.4 The involvement of technology such as online health applications or

mobile apps, in managing your health awareness is very useful.

Strongly Agree | Agree | Undecided | Disagree | Strongly Disagree
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Game elements |2.1 Do you play games? YES | NO

in gamification |5 > what kind of games you are playing?

(F3)
CIFinal Fantasy CIPGA Tour Golf |[CJAngry Bird [CIClash of Clans

ISonny the
Hedgehog

OWarcraft [CONeed for Speed | COBrunswick CODoom
| BoIing

*picture were taken from google image

Game elements | 2.3 Element of rewards that mostly grabs your attention when playing a game?

in gamification

[IPoints Cltrophy [IStars
(F3) " . ; Well done!
<t { [ 4 L g L
K X \
I.ﬁ\h‘ i ‘:_.l‘_‘
£ w :l
wx O ' 5

*pictures were taken from google image
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Game elements

2.4 Leaderboard in games. (tick where appropriate)

in gamification <
(F3) . . s 3 V )
Leaderboard items in game. Solo S |2 |ISE
) )
S9(® |3 [F|§5¢8
S o < 2 S 2
W (T (D QA [»wA
You like the ability to share and show your
status publicly?
You like the ability to share and show your
scores publicly?
You like the ability to share and show your
progress publicly?
Motivation for 2.5 Motivation Elements (tick where appropriate)
young adult (F6) || Motivation Elements <
Q
2 T (9|29
Doyl oS | S| DS
Sele|l (8|88
Sololg |2 |52
VW C|D | Q |wA

Playing games should be fun

Playing games should be compulsive

Playing games should be rewarding

Playing games should help me to improve my
health

Playing games should be engaging

Playing games should be with teams

Playing games should be an individual effort

Playing games can be both team led and
individual

Playing games with characters rather than
humans is fun

Playing games helps me to release stress

Playing games helps me to lose myself

Degree of
anthropomorphic
interface (F1)

2.6 Choose three (3) type of characters in game that effect you the most OR
kind of characters in game you like it to be in the games.

OZombie in 3D OJReal 3D human

OAnimal in 2D

CONon-figurative CIAnimal in 3D
character in 2D

OHuman Cartoon in 2D

CINon-figurative ClAlien in 2D
character in 3D

OMix Human & Animal
in2D
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Degree of
anthropomorphic
interface (F1)

2.7 You choose the character in question 2.6 because?

(Tick three most important to you. You may include your own other
category within the three if that is important to you)

Ol like it and It may represent myself virtually

L1l feel more comfortable to interact with

[IThe character’s appearance perceive attractiveness
[IThe character(s) is convincing

[IThe character is funny

OOothers:

Elements of
anthropomorphic
interface (F2)

3.1 Give your opinion according to the following scale;

The character design should;

Important
important
Moderately
Important
Slightly
Important
Not
Important

Very

have an eye contact

portray facial expression with happiness,
surprise, anger, fear and sadness

show body motion

display body position

mimic human dialogue

offer praise or pleasurable feedbacks

provide gender selection

have around the same age as yours

provide a variety of skin colour

possess a good looking appearance

Elements of
anthropomorphic
interface (F2)

3.2 Please give your opinion according to the following scale;

Based on your opinion in Question 3.1

Strongly
Undecided
Disagree
Strongly
Disagree

Agree
Agree

A character that reliably exhibits human
behaviour

A character that exhibits Intelligent human
behaviour
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6.1.2 Research Methodology of confirming the TAG

Considering the first research question (see Chapter 1.2), an exploratory descriptive research
design was chosen because the design would help to further explore the concept of
anthropomorphism, gamification and the processes of transitional healthcare. Furthermore, the

design also helps to describe important factors associated within the framework.

6.1.2.1 Research Design

A mixed method research design was chosen to confirm the proposed framework. The reasons for
choosing this design are explained in Chapter 5.2.1. The mixed method adopted was triangulation,
as shown in Figure 6-1. The purpose for adopting a triangulation method was the nature of the
exercise, which needs both objective and qualitative approaches to gauge feelings and emotions
related to the topic, as well as providing rigour. The TAG framework is confirmed by the results of
the triangulation of the proposed framework, the experts’ reviews, and the surveys from the

practitioners and patients in transitional healthcare.

Literature Review

> v L 4 1

The Proposed Framework |

; 4
F N
r *
y b
y

,

. y N Surveys to
Interview to y o Explore L SN Practitioner/
Expertise in Patient in
HCI, Health

Gamification Transition Care

Confirm Framework

Figure 6-1 Overview of the triangulation methodology
6.1.2.2 Data gathering procedure

In employing the mixed methods design, sequential procedures (see Chapter 5.2.2, were applied

to collect data from the experts’ interview and from the surveys.
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6.1.3 Interview

This research applied a semi structured individual interview conducted face to face and via Skype.
Individual interviews were used because due to time difference and respondent availability
constraints. A total of 15 experts were interviewed. They were experts in various areas of HCI —
such as interaction design, user interfaces, interactive application, aesthetic, and persuasion, and
also in the area of games, gamification, health, and health transition care. The experts were
selected based on their interest, related publications, previous experiences, and current
involvement in the research area. They are academic staff, researchers, and PhD students in the
United Kingdom, the University of Malaysia Sabah, and doctors from the Southampton General
Hospital. Fifteen individuals were interviewed to reach the point of data saturation. According to
Saunders, Lewis, & Thornhill (2009, p. 345), when no new data emerges, the data has reached
saturation level. Thus, additional interviews were not necessary. The following Table 6-4 shows

the respondent’s background.

Table 6-4 Respondent’s Background

Category 1 (HCI & Gamification)

1A Academic & Researcher Multimedia (gaming, HCI, animation)
1B  Academic & Researcher Usability engineering

1C Academic & Researcher Gamification & HCI (user interface)
1D Academic & Researcher IS for learning and games

Category 2 (HCI, Gamification, Healthcare)

2A  Academic & Researcher Gamification, healthcare and design interface.
2B  Academic & Researcher Interaction design, user experience, healthcare and
gaming.

Category 3 (HCI & Healthcare)

3A Academic & Researcher HCI (aesthetic) & into Health

3B  Academic & Researcher persuasion interaction, games in psychological
perspective

3C Academic & Researcher Interaction design, healthcare

3D Academic & Researcher HCI, Anthropomorphism & Application, Learning

3E  Academic & Researcher Interaction design & healthcare

Category 4 (Games/Gamification & Healthcare / Health Transition Care)

4A  Hospital Consultant Health transition & interested in interactive
application

4B  PhD Student Games & Healthcare

4C  Researcher Health transition & interested interactive application

4D  Hospital Consultant Health transition & interested in interactive
application
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6.1.3.1 Piloting the Interview Questions

The questions developed in sections 6.1.1.1 were piloted with four people before they were used
for the interview. Two people were from the games research group and another two were from

the health science research group, at the University of Southampton.

Piloting the questions was important in order to determine a question’s suitability and to look
for any other questions that were overlooked in order to elicit better information related to the
framework (Saunders, Lewis, & Thornhill, 2009). By piloting, the researcher could help control
biases related to the questions asked in the interview. Through piloting, some questions were
added and rephrased in terms of grammar and its relevance and utility to the study. From the

piloting;

1. The question about accessibility issues and the theory of motivation were added,

2. The term transitioning programme is not exactly there yet. Instead, it was suggested to
focus the question into the processes of transition. Thus, ‘transitioning programme’ was
rephrased into ‘the processes of transition’,

3. To use the word ‘avatar’ as an example instead of using only the word ‘character’.

Table 6-1 presents the final version of the interview questions.

6.1.3.2 Procedures for Conducting Interviews

Respondents were invited to take part by email. Once they agreed to participate, the time and
location of the face-to-face interview, or the time of the Skype call was arranged. In each
interview, the respondent was asked to read a research information sheet, generally explaining
the purpose, scope and the research contribution. The respondent was also made aware that no
personal information would be used in the analysis or the publication. Each respondent was
identified by a code name. The respondent was assured that their data confidentiality would be
preserved and would be treated carefully. Once the respondent clearly understood the research,
they were requested to sign a consent form. The researcher then started the interview. The
interview questions were semi-structured questions. During the interview, the respondents were

not informed or shown the developed TAG framework.

The interviews lasted between thirty minutes to an hour and the interviews were recorded
with consent, unless some respondents felt uncomfortable (4 interviewees). At the end, each
respondent was thanked for their time and involvement. These procedures were in-line with the

research ethics approved for this study (see the research ethics sections in Chapter 5.6).
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6.1.3.3 Method used to analyse the interview’s data

A thematic analysis as explained in Chapter 5.5.1 was adopted to analyse the data obtained from
the expert interviews. For the purpose of analysis, the theme was developed using the abductive
approach. In this approach, the themes were predetermined based on the proposed framework
before the analysis was done. Then, while reading and analysing the data, the themes that
emerged, were combined or dissected. A total of 15 interviews were transcribed and analysed
using an NVIVO application. Following Braun & Clarke (2006) and Saunders et al. (2009), the steps

to analyse the interview were as follow;

Stepl) Prepare the data for analysis — Transcribe the interview. Format the text into different
headers for ease of referencing.
Step2) Predetermine themes — Develop the initial themes according to the framework.
Step3) Reading and annotation —
- Read and re-read the text.
- ldentify specific segments in text
- Open coding and annotate any significant text.
Step4) Sort the text into themes —
- Query coding and connect / combine the text related pattern into themes
- ldentify texts without themes and create new themes for them
- Delete pre-determined themes that are not related

Step5) Finalizing the themes — a final check to develop the themes and finalize the findings.

6.1.4 Survey

For the survey, an online self-administered questionnaire was used to empirically gather the
information. Results from the survey were used to support the arguments of the framework and
then, further confirmed the proposed framework. All the participants were above 18 years old
and were either;

1) Living with certain health condition and has been going through the transition process,

2) Practitioners (the doctors) involved with the transition processes,

3) The parents of patient that living with certain health condition.

Based on the sample size determination for quantitative research in Chapter 5.4.1, a minimum
sample size of 30 was followed. Therefore, the survey was applied to a sample size of 33

participants.
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6.1.4.1 Piloting the Survey

The questionnaire went through a piloting process. The process was conducted with two people
in the games research and two people in the health science group working together in the game
project. The piloting process was examined from different perspectives to validate the question’s
suitability for games and healthcare practice. Following the pilot process, the comments were as

follows;

e The participants were expected to be very sensitive about their condition and may have
less self-confidence, so words and pictures were chosen carefully.

e Questions were rephrased to avoid technical terms (refer to question 2.4 and 3.1) and if the
questions could be confusing (refer to question 3.2).

e Asking what type of method for measuring transitions outcomes was thought not to be
necessary as it may lead to assessing the method rather than knowing what methods are
available. (question was removed)

e Questions about type of games (refer to question 2.2) and reward element (refer to
question 2.3) were added with pictures and one question about the Leaderboard was
divided into three different questions.

e Existing motivational questions were replaced and added with some new elements (refer to
question 2.5).

e Instead of using open text to ask about type of preferred character in the game, a list of
options was provided (refer to question 2.6).

e The arrangement of Likert scale was put into table forms.

The final version of the survey questions is presented in Table 6-3.

6.1.4.2 Procedure for Survey

Potential participants were identified via:
i. A network of friends,
ii. Through the diabetes research forum, based in the United Kingdom

(http://www.diabetes.co.uk),

iii. Through the kidney patient forum, based in the United Kingdom

(http://www.kidneypatientguide.org.uk/forum/viewforum.php?f=2).

For a participants identified through friends, he/she was approached personally, either face-
to-face, via personal messaging on Facebook, or via email. They were briefed about the research
background and were given a sheet of related information for their reference. Once the

participants understood and agreed to join, they were given a link to the online questionnaire
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(http://goo.gl/forms/pEsxZiyg18). To reach members of diabetes forums, a research request

was sent to the forum administrator for approval. Once approved, the request was posted in the

forum and available for people active in the forum to participate in the survey.

Appendix G shows screenshots from the forum. For this, the same online questionnaire link
was used. The questionnaire provides a drop down option for consent. Every participant was
required to give his or her consent prior to answering the questionnaire. They were expected to
complete the questionnaire within fifteen minutes at most. Participants were thanked for their

involvement at the end of the questionnaire.

6.1.4.3 Method of Analysis

By using the IBM SPSS tool, data collected from the survey were analysed as per their frequencies,
descriptive, and t-test. The reasons for employing these methods of analysis were explained in
Chapter 5.5.2. However, for this research, frequencies and a descriptive analysis were used to find
the distribution of the collected data and t-test were used to find the significant difference of
participants’ agreement on the motivational effect of the anthropomorphic interface and on the

characteristics of the anthropomorphic interfaces.

6.2 Findings and Results of the confirmation study

Section 6.2.1 presents the findings from expert interviews and section 6.2.2 presents the results

from the survey. The discussions of the findings are then presented in the section 6.3.
6.2.1 Interview Findings

Findings from the expert interview were structured into two parts, which were the experts’

demographics and analyses of the interviews.

6.2.1.1 Respondents Demographic

The 15 respondents involved in the interview are experts from areas of expertise related to this
study. Table 6-4 summarizes their background and Table 6-5 shows the interview settings. The
respondents were divided into four categories;

1. Four experts represent the HCIl and gamification perspective,

2. Five experts represent the HCl and healthcare perspective,

3. Four experts represent the games and health transition perspective,

4

Two other experts reflect the HCI, gamification and healthcare perspective.
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Table 6-5 Interview setting

ID  DATE FORMAT LENGTH METHOD
1A 29/07/15  Structured 30 minutes Concurrent Notes
1B 01/09/15  Structured 35 minutes Concurrent Notes + Audio Recording
1C 27/07/15 Semi Structured 30 minutes Concurrent Notes + Audio Recording
1D 04/08/15 Semi Structured 40 Minutes Audio Recording
2A  3/08/15 Semi Structured 40 Minutes Concurrent Notes + Audio Recording
2B 20/08/15 Semi Structured 40 Minutes Concurrent Notes + Audio Recording
3A 29/07/15 Structured 30 Minutes Concurrent Notes + Audio Recording
3B  14/08/15 Semi Structured 40 Minutes Concurrent Notes + Audio Recording
3C 14/08/15 Structured 20 minutes Concurrent Notes + Audio Recording
3D 10/08/15 Semi Structured 40 Minutes Concurrent Notes + Audio Recording
3E 17/08/15 Semi Structured 35 Minutes Concurrent Notes + Audio Recording
4A  18/09/15 Semi Structured 30 Minutes Concurrent Notes
4B  1/10/15 Semi Structured 20 Minutes Concurrent Notes + Audio Recording
4c  1/09/15 Semi Structured 30 Minutes Concurrent Notes
4D  1/09/15 Semi Structured 30 Minutes Concurrent Notes

6.2.1.2 Analysis of Interview

The analysis of interview following the thematic approach detailed in section 6.1.3.3. A number of
similar words were queried to see the pattern of conversation and the frequency of a word used
by the expert (refer Appendix H to see the 30 most frequent words). From these patterns, we can
identify a number of themes that help to explore the proposed framework. All the themes were
mapped and further developed based on the interview questions listed in Table 6-1. The themes

are summarized in Table 6-6 below;

Table 6-6 List of Themes

No Themes Description
1 Anthropomorphic List of characteristics of anthropomorphism
Characteristics
2 The degree of Consideration of the type of anthropomorphism

anthropomorphism

3 Accessibility issues Consideration of Accessibilities

4 Gamification Gamification implementation in health
application, list of game elements, and the issue
of pointsification

5 Transition Healthcare Transition description, age related and suggestion

of design for an anthropomorphism
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6 The needs for gamification in ~ Why gamification should be implemented in
healthcare & transition care  healthcare or transition care

7 Anthropomorphism and Perception of anthropomorphism and
Gamification for motivation ~ gamification in motivating a user/player

8 Theory of Motivation Theory used in accordance with motivation

These eight themes emerged from the findings and are discussed below;

Theme 1: Anthropomorphic Characteristics

Respondents felt that the anthropomorphic characteristic should have a human-like
personality and appearance. They should be able to express their emotions, communicate, and
move naturally. The appearance of the anthropomorphic character also should be as desirable to
the user as possible. Thus, a customised function related to gender, shapes, hairstyle and skin
colour would be helpful.

“.Like talking to a real person, not just a plain face... listen to a real human voice, seeing a
face with impression or expression... importantly, mirroring their appearance... the avatar is

best if it can be customised to meet user satisfaction... but, it is not conclusive for every
user...” (3E)

“The character should be able to communicate with the user and move in a more natural
way...” (1B)

“..human qualities include the way it’s(avatar) talking ...the expression, emotion like sad,
happy, angry... appearance like skin colour, hair, faces ... All of the qualities are normally
customisable... User get to choose which one they preferred ...They have the power or control
over which they like more...” (2B)

“... Can choose male or female...” (1A)

“...have to come with human characteristic as well, the way it communicates, voice, hand
gesture, facial expression, and appearance like skin colour, hair, boys or girls... “(2A)

“...You may also consider characters like skin colour, gesture, position and many others... |
also have thought about physical appearance, like men or women, with a specific culture. It
seems biased and | might say, not a practical design unless your intention is into this user... or
maybe having a customised character... From our previous study, facial expression and real
human voice have increased the interaction effect ...” (3D)

“..pleasurable or a supportive messages — you have done a good job! Congratulation! Level
up! Superb...the kind of encouragement that helps users to be motivated...” (2B)

“...real human voice increases the effect in interaction...” (3C)

“..the illustration of the body... fat or skinny...the body shape, more or less mirroring the
user...” (1C/2A)

“..It is good to have a character that can influence kids...with some emotion and facial
expression is better... You will feel like you are talking with somebody...” (1D)
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Respondents also felt that emotions and facial expressions have to come together. Facial
expression without emotion is meaningless and emotion can be projected effectively through
human faces.

“...Face expression and emotion have to come together. If your face is smiling without
emotion in it, smiling is just smiling. To put emotion in, is hard work...both have to come
together...” (2A)

“Emotion must be conveyed by facial expression.” (1A)

Theme 2: The Degree of Anthropomorphism

It is quite difficult to pronounce the word anthropomorphism and for those who are not really
familiar with anthropomorphism, they would prefer to call all types of human representations as
‘avatars’.

“..We call it user personalisation...It is not as real as human but it has a human
characteristic, just like avatar...” (2A)

“..Human representation, like avatar...” (2B)

“..I may say the avatar is more or less like a real human...” (3E)

Respondents were asked to name the types of characters that affect them the most or types of
character they would prefer to be or to represent themselves. 10 respondents mentioned
characters that represent more human-like features such as the Sims, Tomb Raider, Super Mario,
Doctor, Japanese Professor, King Wrynn and Harry Porter. The respondents also categorized these
characters into a more human or avatar type of category. Meanwhile, six (6) respondents named
characters that represented a mixed design between human and animal such as alien, the Thrall
and Malfurion Stormrage in the World of Warcraft game, and the air penguin. In addition, six (6)
respondents pointed out the type of character design that is more like an animal or an object such
as a talking dog, a running conman, a pineapple, Om Nom in cut the rope game, candy crush,

plant of zombie, and the paper clip.

“...Character can be in the form of an avatar, humanized, or may be a variation of character,
evolved from the concept of human...” (2B)

N

...l wish if we could have a different type of avatar, not only human. Perhaps more a cartoon
type, animation thing...” (2A)

“...non-human...Other than human representation... something about mixed design... does
not have to be a real one...” (3D)

..Alien thingy...Interesting design could make scary as attractive...” (1A)

Respondents also argued that the type of character was normally designed and applied with a

specific purpose.
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Theme 3: System Accessibility Issue

Respondents 4C & 4D felt that people who live with a long-term health condition are
vulnerable and at some point will be very sensitive. However, respondent 2B pointed out that
they may be vulnerable, but not disabled. Developing an application, by having this group of users
in mind, should take the accessibility option into account.

“Yes, accessibility of an application is important. Following accessibility guidelines is the best
idea... they may have a serious condition that requires more help, like with diabetes, they may
have a very poor eye sight, but bear in mind, it cannot be generalized... Look at your intended

user carefully and work your application based on that...fulfilling accessibility guidelines, like
colours, text, audio help, and standard requirement, should be covered.” (2A)

“They may be vulnerable, but not disabled, | suppose...standard accessibility guideline must
be fulfilled to ensure every user is treated equally, especially if you do a web based
application...” (2B)

Theme 4: Gamification

Gamification is perceived as part of the game revolution and as an interesting technique to be
incorporated into the learning process in the healthcare settings. As healthcare is the focus of this
study, examples of goals in games were referred to such as measuring the insulin level (1D),
weight level (3E), immunisation (1A), dietary intake (2A), health routine (3B), and calorie usage
(2B). Avatars, a Leaderboard, levels, points, progress, ranking, and status are among gamification

elements that the respondents felt should be incorporated into most applications.

“..I realised when my children connect themselves into a game, they are very excited by their
avatar. Especially when they can upgrade their avatar and keep comparing their avatar
power to each other. Interesting observation...” (3B)

“We implement points to encourage the user... an encouragement message from the system
and function that a friend can send received heart (player’s life or health), make them return
to the apps...” (2A)

“..scores...stars...gold...” (3C/1A/3B/1B)
“...showing the level...rank...” (2B/1A/1B)

“..User can check their health bar and can see the other user performance in one chart...”
(1C)

“..share good news with friends...” (2A)

Having a reward system such as points in a game is also perceived as an effective technique to

engage users with the application.

“It’s good and encouraging. People will tend to be more competitive and persevere, also it will
be more exciting.” (1A)

“...it gives motivation to the user to continue doing the task until it is finished as well as it
gives the sense of being appreciated...”(3A)
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“.It’s one way, not the only way, you encourage the player to move forward...” (2A)

“...the rewards system can be used, but in par with other gamification elements as well...”
(48)

Remarkably, respondents reviewed a gamifying application through a perspective of a serious
game concept in which designing challenges are part of it. Thus, balancing the purpose and
excitement of the application makes it more valuable.

“Challenges, to what extent the games have to be played. How hard and easy it can be and a
clear mission to be achieved...too easy or too hard make the user feel bored...” (2B)

“...but the most important thing is how you design the challenges of the games. It’s not too
hard or not too boring...” (3B)

Theme 5: Transition Healthcare

Respondent 4A, 4C and 4D respectively explained the transition care concepts as noted below;

“A period of time, to hand over a patient from hospital care to self-care and it’s involved with
medication information, the do and don’t for safer and healthier life.”

“.To give them time to learn... Be independent and responsible...they need to equip
themselves with knowledge and information...”

“..time, around 5 to 10 years, to transfer the patient from hospital care to patient self-care...
to guide them with sufficient information...about their condition...”

The respondents further explained that the age for the transition to take place varies,
depending on the age when the patient was first diagnosed. However, in Southampton General
Hospital, current patients in the transition process were between 10 to 15 years old. When asked
about the suitable games for transition care, respondents felt that the types of games and
characters that should be implemented are;

“..trendy, funky. Not too childish. And look strong... Good for their influence...” (4A)
“..that kids can relate more...heroes’ type... “(4B)
“..Cartoon type, 2D or 3D like angry bird, cars, ‘Go Diego Do’...” (4C)

“...2D, colourful and trendy... Cartoon-ish not too realistic...” (4D)

Theme 6: The needs for gamification in healthcare & transition care

Respondent 4D mentioned that it is important to include a motivational factor in a healthcare
application. Support from a technology could help the patient face their condition. Most
respondents agree that gamifying transition healthcare would result in positive benefits for the
patient. When it comes to considering gamification in healthcare, the following statements were
made;

“The emergence of a game application in healthcare is a positive approach...people consider
games as one of the educational tools that help them in the learning process and improve
their problem solving skills.” (1B)
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“The health context needs a lot more innovation...the idea of using games for health is
interesting...they are vulnerable user, emotionally...they need a bit more excitement...”(2B)

“...it adds fun elements, people like to do fun things and not plain boring things.” (3A)

“Of course, why not. It is (healthcare) not a new field, but perhaps a suitable application,
especially for people with conditions.”(3D)

In addition, as noted, these are their responses for the transition care:

“..it is very interesting... perhaps long overdue although we have achieved lots of medical
breakthrough by gamification, we could have achieved so much more...” (4B)

“A fantastic idea. | expected this game will support them in going through their condition...
know when to take their pills, when to rest, when to go for their appointment...” (4D)

“Good for them... Keep their motivation looking forward... helping with the do and don’t...a
good practice of reminder” (4A)

Theme 7: Anthropomorphism and Gamification for Motivation

Respondents believed that anthropomorphism and gamification would encourage users’
motivation. In particular, respondent 1A felt that an anthropomorphic character could improve
communication and users will develop a connection with it and see it is a real friend. Respondent
1B added that anthropomorphism may enhance users’ learning ability. In addition, respondent 3A
said that using an avatar creates a sense of identity in the applications. While, with regards to the
gamification, respondents felt that it could help to improve users’ skill, especially the young users.

“...make people improve their skills not only gaining knowledge but working hard and
competing for rewards and for satisfaction.” (1A)

“..it (games) will make them feel good about themselves and at the same time provides a
sense of improving themselves. This kind of feeling will encourage them to engage themselves
more often and improve themselves progressively.” (1B)

“...gamification will give the feel of fun and leisure that can be a motivating factor
for improving health among young adults.” (3C)

“Gamification makes the tedious work fun, in a way, it explains why young adult moans when
we asked them to take out the trash, but can wake up at 3am to ‘kill 10 monsters’...” (4B)
Remarkably, respondent 1D pointed out that gamification should be incorporated together with

an anthropomorphism (he refers to an avatar).

“...gamification on its own may less attract somebody to use...Something if you combine with
a very similar applied interface (refers to avatar)...If you like that kind of avatar that has a
kind of character or show a kind of personality, it will attract people to use that kind of
application...” (1D)

Some respondents also wanted to clarify that the application is not supposed to motivate users.
The purpose of utilising the application is to improve users’ motivation or maintain their

engagement.
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“...measuring motivation is quite subjective. But if you are saying to improve, yes. A character
might help in improving or providing a better interaction.” (3D)

“...more into improving or maintaining their interaction or involvement...” (3B)

“..waiting time at the hospital is boring, maintaining their commitment is a hard
work...playful application or a game may be can help...” (4D)

Theme 8: Theory of Motivation

Some respondents also supported their motivational perspectives with theories. Respondent
1B reflected the motivational perspectives with self-actualization in Maslow’s theory. Respondent
3B said that it is important to focus on how intrinsic and extrinsic motivation are connected and
the same respondent also mentioned about Maslow’s theory in fulfilling users’ satisfaction. On
the other hand, respondent 2A, 3B and 4B specifically pointed out the self-determination theory
(SDT) in emphasizing intrinsic and extrinsic motivation. However, the expert believed that the
theory should be applied based on what type of information a study is seeking to asses. Other
respondents did not mention any specific theory, as they may not have any relevant experience in

the subject matter.

6.2.2 Survey Results

There were 33 participants involved in the survey. Table 6-7 summarized the participant’s

background based on age, gender and health condition.

Table 6-7 Participant Background - Age * Health Condition * Gender Cross tabulation
Health Condition

Gender Asthma  Diabetes Renal Others Total
Female Age >30 1 7 2 1 11
25-30 1 4 2 0 7
18-24 1 0 1 0 2
Male Age >30 0 2 2 0 4
25-30 0 3 4 0 7
18-24 0 2 0 0 2
Total All 3 18 11 1 33

The purpose of the survey was to understand the following queries;
i. The types of anthropomorphism preferred most by the participants based on the games
they are playing and their selection of characters,
ii. The importance of game elements such as rewards and the Leaderboard,
iii. The age range and problems when the participants were in the transition period.
iv. The motivational effects in playing games,
v. The characteristics of anthropomorphism and its relation to the reliability and intelligence

of human behaviour,
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Considering the first, second and third queries, participants’ responses were listed to see
which options were selected. Descriptive and frequency analyses were used to understand the
responses (in section 6.2.2.1). For the fourth and fifth queries, questions were analysed using the

t-test (in section 6.2.2.2).

6.2.2.1 Descriptive and Frequency Analyses

There are several types of anthropomorphic interface in a game. The type was summarized based
on the most popular games in the market rated by pcgamer?. The preferred type of
anthropomorphic interfaces selected by the participant were summarized in Table 6-8. The 2D
non-figurative character (N=17) and 2D mixed of human and animal character (N=17) were the
most selected types. Participants chose those types of anthropomorphic interface mostly because

they were comfortable in interacting with them (N=29, 28.7%) (Refer to Table 6-9).

Table 6-8 Type of character Frequencies

Responses
N Percent

Type of Character Zombie3D 8 7.5%

Animal 2D 12 11.2%

Non-Figurative Character 2D 17 15.9%

Real 3D 10 9.3%

Animal 3D 9 8.4%

Alien 2D 8 7.5%

Mixed Human Animal 2D 17 15.9%

Human Cartoon 2D 14 13.1%

Non-Figurative Character 3D 12 11.2%

Total 107 100.0%
Table 6-9 Choose Character Frequencies

Responses
N Percent

Why choose the  Like to represent 16 15.8%

character comfortable to interact with 29 28.7%

perceive attractiveness 21 20.8%

character convincing 15 14.9%

character is funny 20 19.8%

Total 101 100.0%

The selections of type of anthropomorphic interface are matched with the type of game the
participants have played or like to play. The games are angry bird (2D mixed of human and animal

character) and candy crush (2D non-figurative character). Table 6-10 shows the results.

2 http://www.pcgamer.com/best-pc-games/
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Table 6-10 Type of Games that mostly played by the participant

Responses
N Percent
Type of Game Final Fantasy (Real 3D) 0 0%
PGA Tour Golf (Real 3D) 5 5.4%
Angry Bird (Animal 2D) 11 11.9%
Clash of Clans (Human Cartoon 2D) 8 8.7%
Chess (Non-Figurative Character 3D) 8 8.7%
Dragon Warrior (Zombie3D/Real 3D) 2 2.2%
Counter Strike (Real 3D) 5 5.4%
Sonny the Hedgehog (Mixed Human Animal 2D) 1 1.1%
Farmville (Human Cartoon 2D) 6 6.5%
Candy Crush (Non-Figurative Character 2D) 14 15.3%
Warcraft (Zombie3D/Real 3D) 3 3.3%
Need for Speed (Real 3D) 10 10.9%
Brunswick Bowling (Real 3D) 4 4.3%
Doom (Zombie3D/Real 3D) 4 4.3%
Monopoly (none) 3 3.3%
Others 8 8.7%
Total 92 100.0%

Table 6-11 indicates that, over three-quarters of the participants (78.8%) select the element of
points (the most rewards) that grab their attention when playing games. Based on a Likert-scale
of 1 = strongly disagree to 5 = strongly agree, the average of Leaderboard items in sharing and
showing status publicly (M = 3.9, SD = .95), sharing and showing score publicly (M = 3.9, SD = .92),
and sharing and showing progress publicly (M = 4.0, SD = .88) were relatively perceived as

acceptable. The result for Leaderboard is shown in Table 6-12.

Table 6-11 Selection of Rewards

Responses
N Percent
Rewards that mostly Points 26 42.6%
grabs participant’s Trophy 8 13.1%
attention Badges 11 18.0%
Stars 9 14.8%
Others (status/ranking) 3 4.9%
Not prefer anything 4 6.6%
Total 61 100.0%
Table 6-12 Leader Board Descriptive Statistics
Mean Std. Deviation Variance
Leader Board Item Statistic Std. Error Statistic Statistic
Status 3.9 17 .95 91
Score/Ranking 3.9 .16 .92 .84
Progress 4.0 .15 .88 .78
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Table 6-13 shows the age ranges of participants in transitional care. Ages between 15 and 25 were
the most common (39.4%). There were nine participants who indicated that they were not sure
about the age range or indicated that they have never been hospitalized. So, their age range

varied was designated according to the time when they were first diagnosed.

Table 6-13 Participant’s Age range when they thought be in a transition care

Responses
Age Range N Percent
15-25 13 39.4%
20-30 11 33.3%
Do Not Know the Age Range 9 27.3%
Total 33 100%

Participants also indicated that confusion (31.9%) and lack of information (29.8%) in the
medication/treatment/process contributed to the problem in the transfer process (refer Table

6-14). This may be due to the fact that they did not really experience a proper transition.

Table 6-14 Problem in transition period

Responses
N Percent

Problem face by Lack of Information 14 29.8%

Patient Confusion 15 31.9%

Readiness 10 21.3%

Individual Support 3 6.4%

Others 5 10.6%

Total 47 100.0%
6.2.2.2 Analyses of Motivational Effects and Anthropomorphic Elements

There are two factors being tested, playing games has a motivational effect and the element of
anthropomorphism. Each factor constructed several variables. Table 6-15 demonstrates all the

items in each factor.
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Table 6-15 Factor details with mean and standard deviation

Factor Item Mean  Std. Dev.
Motivation  Playing games should be fun 4.7 .45
effect Playing games should be compulsive 4.6 .83

Playing games should be rewarding 4.7 47
Playing games should help me to improve my health 4.1 .65
Playing games should be engaging 4.8 44
Playing games should be with teams 3.7 .82
Playing games should be an individual effort 4.4 .66
Playing games can be both team led and individual 4.2 .53
Playing games with character rather than human is fun 4.3 47
Playing games helps me release stress 4.7 .45
Playing games helps me to lose myself 4.6 .50
Anthropom provide gender selection 4.3 .59
orphic be around the same age as yours 2.6 1.15
Element provide a variety of skin colour 4.3 .59
provide body shape customisation 4.1 .78
portray a facial expression 4.9 .33
make an eye contact 4.1 .69
show body motion 4.1 71
display body position 35 91
mimic human dialogue 4.6 .56
offer praise or pleasurable feedbacks 4.7 .45

1. Descriptive Analysis

The mean and standard deviation for all items for the motivational effect and anthropomorphic
elements are listed in Table 6-15. All items were measured using the Likert-scale from 5-strongly
agree to 1-strongly disagree. For motivational effects, the results show that the mean scores were
ranged from 3.7 to 4.8, indicating that participants were motivated while playing games except
for when playing in a team. For anthropomorphic elements, the results show that the mean
scores ranged from 2.6 to 4.9, indicating that all anthropomorphic elements, except for body

position and age, are important in designing an anthropomorphic character.

2. Reliability of Each Factors

The reliability test was performed to see the internal consistency of every test items in a survey
guestionnaire (Hair et al., 2009). Table 6-16 shows that the Cronbach’s alpha measurement of
internal consistency for factor motivation effect was .73, and for anthropomorphic elements
was .75. According to Sekaran (2013), a Cronbach’s alpha between 0.6 and 0.8 shows that the

measuring item is considered to have an acceptable internal consistency.

Table 6-16 Cronbach's Alpha Reliability Test

Cronbach's Alpha Based

Iltem Cronbach's Alpha  on Standardized Items N of Items
Motivation Effect .73 .76 11
Anthropomorphic Elements .75 77 10
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3. Comparing One Sample Mean t-test

A Kolmogorov-Smirnov test and a Shapiro-Wilk test were used to test for normality on the items
of motivation effect and anthropomorphic element. The result are shown in Table 6-17. A non-
significant result in which the sig. value is more than .05 is perceived as normal and a significant
result in which the sig. value is less than .05 is perceived as not normal (A. Field, 2014; Tabachnick
& Fidell, 2007). For the motivation effect, D (33) =.111, p > .05, and for the anthropomorphic
element, D (33) =.103, p > .05, were both normal, indicating that the data was normally

distributed.

Table 6-17 Tests of Normality

Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Motivation Effect 111 33 .200 971 33 .507
Anthropomorphic Element .103 33 .200 .965 33 .347

A sample mean t-test was conducted to determine if there was a statistically significant difference
between the mean score of both factors (the motivation effect and anthropomorphic interface)
from the agreement value (5 and 4) to disagreement value (2 and 1) and the neutral value, which

was 3. The t-test result is shown in Table 6-18.

Table 6-18 One-Sample Test

Test Value =3
95% Confidence
Interval of the
Mean Difference

Factor Mean SD t df Difference  Lower Upper
Motivation Effect 4.4 .31 26.92 32 1.43 1.32 1.54
Anthropomorphic

4.1 .39 16.41 32 1.13 .98 1.27

Element

The motivation effect was statistically different, at .05 of significance, from the test value of 3 (M
=4.4,SD=.31,DF=32,t=26.92, p<.05). The result shows that the participants’ agreement on
motivation effects has a higher mean than the test value. Thus, showing that the motivation

factor is important.

The anthropomorphic element was statistically different, at .05 of significance, from the
neutral value of 3 (M =4.1, SD = .39, DF =32, t = 16.41, p < .05). The result shows that the
participants’ agreement on anthropomorphic elements has a higher mean than neutral. Thus,

assuming that the factor of the anthropomorphic elements is important.
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6.2.2.3 Correlation

1. Correlation between Anthropomorphic Elements and Human Behaviour

Pearson Correlation Coefficients analysis was conducted to examine the strength and the
relationship between anthropomorphic elements and human behaviour (HB). The results in Table
6-19 indicate that the element of anthropomorphic and intelligence aspect of human behaviour
were significantly correlated, r = .43, p < .05. The results also indicate that the anthropomorphic

element and reliable aspect of human behaviour were significantly correlated, r = .40, p < .05.

Table 6-19 Correlations

Anthropomorphic

Iltems elements HB Intelligent HB Reliable
Anthropomorphic elements 1.00 43 40
HB Intelligent 1.00 A48
HB Reliable 1.00

According to Cohen (1988, pp. 79-81), a correlation value between 0.10 and 0.29 is perceived as
weak, while a correlation value between 0.30 to 0.49 as moderate, and a correlation value
between 0.50 to 1.0 as strong. Thus, the relationships between anthropomorphic elements and

human behaviour were found to be moderately correlated.

2. Correlation between Motivation Effect and the Involvement of technology in healthcare

A Kolmogorov-Smirnov test and a Shapiro-Wilk test were used to test for normality on the item
‘involvement of technology in healthcare’. The result in Table 6-20 shows that D (33) =0.44, p
<.001, indicating that the data was not normal. Thus, a nonparametric correlation test using
Spearman’s rho test was conducted to examine the correlation between ‘motivation effect’ and
‘involvement of technology in healthcare’. Table 6-21 shows the result of the Spearman’s rho test.
Based on the results, the involvement of technology in the healthcare setting has a strong

relationship with motivation effects, r = .51 and p < 0.01.

Table 6-20 Tests of Normality for Technology Involvement

Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Technology Involvement 44 33 <.001 .58 33  <.001

Table 6-21 Correlations between Motivation Effect and Technology Involvement

Motivation Technology
Effect Involvement
Spearman's rho Motivation Effect Correlation Coefficient 1.00 .51
Technology Correlation Coefficient
Involvement 1.00
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6.3 Discussion of the confirmation study

The study aimed to confirm that the factors in the suggested TAG framework are the key factors
for the use of anthropomorphic interfaces in gamified applications for transitional healthcare.
Factors and components in the TAG framework were explored by asking the questions in Table 6-
1. However, in the interview, experts were not directly asked about what was missing from the
framework, as the aim of the interviews was to explore the important factors. The interviewees
did raise a number of issues that were then confirmed through the response on the questionnaire
given to people with health conditions. Table 6-2 presents the additional questions that were
included in the survey arising from the interviews. Thus, discussion for each of the factor (F1 to

F6), triangulated of literature, interviews, and surveys, were presented as follows;

F1: Degree of anthropomorphic interface

Different degree of anthropomorphic interface designs were expected to have an impact on the
games, as presented in Chapter 3.1.2. Degree of anthropomorphic interface suggested in Chapter
4.4 in Figure 4-3, could be defined as 1) avatar, a mere human imitation, 2) human cartoon, 3)
interface agents that could be mixed between human and animal or human and object, 4) hybrid
character that can be represented by animal or an object, and 5) an abstract design that could be
mixed with anything but designed with human characteristics. These anthropomorphic interfaces
also verified by experts in the interview. When translated in the questionnaire, the 2D non-
figurative character (abstract design), the 2D of a mix between human and animal (interface
agents), and a 2D human (avatar) design were the most preferred when playing a game. These
selections were in line with the most played types of game, denoted by the surveys’ participants.
It showed that the experts’ opinion and surveys’ participants were parallel with the design

characterization in the literature (Chapter 2.1).

Previous studies by Kuramoto et al. (2013) and Otake et al. (2014) demonstrated that the
incorporation of an avatar in a gamified application was used as a player’s representation that
offers a personalisation tool. Implementing an avatar as player’s personalisation was similar to
the experts’ opinion, reported in section 6.2.1.2. The questionnaire’s results showed that the
patients’ choice of a character depended on how comfortable they felt when interacting with it.
Often if the character was funny, it was perceived as attractive. The patients saw the character as
an independent interface, separate from the games. However, self-representation was not very
popular. The results of the choices of the character indirectly informed that in any application of
the anthropomorphic interfaces, the selection or perception of anthropomorphic interfaces

would be more stimulating if they were designed with the characteristics of anthropomorphic
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interfaces, which will be discussed in F2. This was in line with the experts’ comments on the
importance of anthropomorphic characteristics (Theme 1, section 6.2.1.2) and the review of the

previous work in Chapter 2.3.

F2: Anthropomorphic Element

The TAG framework in Chapter 4.4 suggested general elements for anthropomorphic design. The
set could be divided into social response and social presence. The social presence consisted of
gender, age, ethnicity, and facial attractiveness. The social response consisted of facial
expressions, emotions, eye contacts, gestures, postures, flattering effects, voice instructions, and
intelligence. The analysis showed that the experts’ opinions and patients’ survey matched the
suggested framework, except for these elements:

a) Emotions exhibited through facial expressions,

b) The use of the words ‘skin colour’ rather than ethnicity,

¢) The offer of body shapes options,

d) Body angles and perspectives,

e) The age of the anthropomorphic interface does not seem to be critical.

It was argued by Cowell & Stanney (2005) and Yoo, Peia, & Drumwright (2015) that the
element of age is subjective and it depended on certain purposes. Incorporating them to the
general set of anthropomorphic design could strengthen the design effect and will provide wider
options to design an effective anthropomorphic interface. Considering all the suggested elements
in the TAG framework, the design of the anthropomorphic interface showed an association with a
trustworthy and intelligent aspect of a human’s behaviour. Additionally, anthropomorphic

elements for a gamified application also needs an accessible option for character personalisation.

F3: Game Element

Gamification was perceived as a way forward in healthcare (Wilson & McDonagh, 2014).
According to Hamari, Koivisto, & Sarsa (2014), the reward system and the Leaderboard have a
certain amount of effect when applied in a gamified application. The award of points in gamified
application was esteemed very highly by both patients and experts, as reported in theme 4
section 6.2.1.2 and in Table 6-12 in section 6.2.2.1. This views indicated that the points are
important and may not undermine the gamification effects on the patients. However, it is
important to note that according to Nicholson(2012) and Seaborn & Fels(2014), pointsification
could occur when there are too many points in games, undermining the gamification effect. The
experts considered other game elements such as level, progression, and ranking, as important as

well, as elaborated in theme 4, section 6.2.1.2.
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F4: Motivation Theory

The theory of motivation was explored to understand how an anthropomorphic interface can
affect in a gamified application for a healthcare application. The motivational theory was
considered valuable and offered choices such as Maslow and Self Determination Theory (SDT) as
mentioned by the experts, in theme 8, Chapter 6.2.1.2. In gamification, SDT was employed to
investigate the motivational effects of gameplay. SDT helps to demonstrate how intrinsic and
extrinsic elements can affect users’ motivation (Seaborn & Fels, 2015; Ziesemer et al., 2013).
Maslow, on the other hand, could be looking at achieving human needs in playing games, having
fun while interacting socially in the virtual world could be one of the satisfaction (Ren, Liu, &
Liang, 2009). Thus, it keeps the motivation on going. In view of both theories, the analyses of the
experts’ opinions in theme 8, Chapter 6.2.1.2, indicate that they were not certain what theory

should be used.

F5: Transition Care

Different approaches to transition could support the process and may increase people’s
motivation. According to Wilson & McDonagh (2014), gamification can be a great innovation for
supporting the transition process. Similarly, gamification of anthropomorphic interfaces could
improve the patient’s motivation in going through their transitional care, as argued by the experts
in Theme 6 and 7 (section 6.2.1.2). According to Marape (2013) and the experts’ views in Theme
5, in transitional care, the patients would be between 10 and 18 years old, with long-term
conditions. However, the patients in the survey set this age range as 15 to 30 years old. The
experts also argued that the age ranges varied depending on the age when the patients were

diagnosed.

For a long-term period, an application should also address the problem patients normally face
during the transition process. In order to develop a transition care gamified application, experts
thought that it would be useful to consider the following: 1) the period and process of
transitioning, 2) the nature of the illness — patient’s health condition, and 3) the problem to
address — more practical information about self-management such as medication reminders, body

limits and appointment for treatments.
F6: Motivation for young adults

A person’s motivation could be related to the factors of age or context such as a disease.
However, these factors affected the way the content of an application is designed. For example,
which types of anthropomorphic interfaces should be designed for young people? How should

one design an anthropomorphic interface to represent a cancer patient? In this research, the
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motivation factor relates not just to the content but also to the context in which an

anthropomorphic interface is used in a gamified application for transitional healthcare.

In Chapter 3.1.2, there were no specific requirements for helping young adults in their
transition process as discussed about gamification and motivation aspect for young adults.
Looking into the young adults’ perspective, implementing a fun tool that incorporated an
attractive avatar in the gamified application could attract their attention. Additionally,
gamification and anthropomorphic characters have shown a significant motivational effect, as
presented in the survey’s result. Thus, applying an anthropomorphic interface in gamified

application may indirectly help to increase the patients’ motivation in the transition process.

6.4 A Confirmed TAG framework

The framework was confirmed using the triangulation process, as discussed in section 6.3.
Analysis of the interview and survey showed that there were other components and elements in
the factors that should be added and removed. There were also arguments that lead to a re-
factoring process, such as the anthropomorphic interfaces factor being combined with the
anthropomorphic elements factor. For that, the proposed TAG framework has to be restructured

based on the following arguments;

1- The degree of anthropomorphism (Avatar, ECA, and Hybrid character) and the element of
anthropomorphism (Social responses, Social Presence, and Accessibility) are merged, and
become one; the anthropomorphic interfaces. This is because, in designing any degree of
anthropomorphic interface, the characteristics of anthropomorphism will strengthen the
anthropomorphic design and its effect in the human and computer interaction. Thus, the
degree of anthropomorphic interfaces is suggested not as a single factor in this framework.
Furthermore, the purpose of the anthropomorphic interface designs should be taken into
account in order to apply them in a computer application.

From the triangulation of literature, interview, and survey, elements that could be used to
create a comprehensive anthropomorphic interface are;
a. Anthropomorphic interface design - The avatar, human cartoon, interface agent,
hybrid character, and abstract character.
b. Design purpose —the use of a particular anthropomorphic design, whether is it for
personalisation or for strategy.
¢. Anthropomorphic elements of social response - consisting of eye contact, facial
expression & emotion, gestures, posture, flattering effects, voice instructions, and

intelligence.
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d. Anthropomorphic elements of social presence - consisting of gender, age, skin

colours, and body shapes.

2- The factor of game elements should remain the same. The choice of game elements in a
gamified application for transition process will consist of a rewards system, a Leaderboard,
and level. The rewards system is important in increasing a patient’s motivation to carry out
the transition process. The Leaderboard will show a patient’s achievement and using the
Leaderboard will make the patients compete with each other in a gameplay. The level is an
approach applied for the stages in the transition process. As for progression and ranking,

these elements should be covered in the Leaderboard.

3- Based on the triangulation of literature, interview, and survey, the specific requirements for
motivating young adults in transition process were not specifically defined. This is because,
examining a person’s motivation to learn is based on how they are attracted to the
applications in terms of their design, strategy, or the experience they have using the
application. With this in mind, the issue of age and the context of application should be

included when the motivation is in line with the motivation theory.

Considering the focus of sustaining patient motivation while learning and adapting to their
health conditions, the research proposes the use of the ARCS model (Keller, 1987) as
presented in the framework development, Chapter 4.4. Patient’s learning motivation is
defined in four elements. These are;

e Attention — how the patient gains attention and give response to the subject,
e Relevance — how preceding knowledge affects the learning environment,
e Confidence — gaining confidence for positive learning outcomes, and

e Satisfaction — learning satisfaction, particularly when given a reward.

4- The factor of transition process remains the same. The transition process is specific to patient
living with health condition. In a transition process, a patient’s readiness for self-care can be
understood through the self-management issues, which the patients need to focus on. The
self-management issues have to reflect on how much patient knows about their condition.
Based on the analyses of results, the issues could include medication, body conditions and

appointments for treatments.

Thus, there are four main factors in the TAG framework. Based on the research discussions and
the arguments, elements for each of the factors showed a little change. The changes are
presented in Table 6-22. The confirmed TAG framework shown in Figure 6-2. The confirmed
factors constructed for the TAG framework are specifically designed for the application of

anthropomorphic interfaces in a gamified application for transitional healthcare as a whole.
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Table 6-22 Previous and New Framework Elements

care

involved: Early,
Middle, and Late

Care

No. |Factor Previous New Factor Refactor Component
Component
1. |Degree of Avatar, human Anthropomorphic |Anthropomorphic Interface
anthropomorphism | cartoon, Interface |Elements design (avatar, human cartoon,
Agent, hybrid Interface Agent, hybrid
character, and character, and abstract
abstract character character),
2. |Elements of Social Responses Design Purpose,
anthropomorphism | (eye contact, facial ,
P P (ey . Social Responses (eye contacts,
expression, . . .
esture. posture facial expression & emotion,
& o P S gestures, flattering effects,
voice instruction, . .
. voice instructions, and
flattering effect, . .
. intelligence),
emotion, and
intelligent),
Social Presence Social Presence,
(gender, ethnicity,
age, facial (gender, skin colours, and body
attractiveness), shapes)
Accessibility Accessibility
3. |Gameelementsin |Badges, level, Game Elements Reward system (point, badge,
gamification rewards, trophy),
progression,
Leaderboard Leader board (progress, status,
ranking),
Levels
4. |Motivation theory |ARCS theory of Motivation theory | Attention
motivation
Relevance
5. |Motivation for People aged ,
pie ag Confidence
young people between 11 to 18
years old Satisfaction
6. |Health Transition Three processes Transition Health |Stage of transition,

Health condition,

Self-Management
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6.5 Chapter Summary

This chapter first describes the approach taken to confirming the proposed framework. An
exploratory descriptive research design was chosen and a triangulation methodology was adopted
for the mixed method approach. For the mixed method, sequential procedures were applied. The
study was conducted by undertaking 15 interviews to find any omitted or redundant elements in
the framework. The interviews were analysed using a thematic analysis with NVIVO software. A
questionnaire survey administered to 33 people who may have experience in the transition
healthcare process. The survey was conducted to confirm the elements composing the framework
were reasonable and sensible. T-test analyses were used to find the significant correlation of all

elements in gamification of anthropomorphic interfaces for the transition care in the framework.

Secondly, this chapter also presents findings and results from the study. The key results
indicated that there was agreement with regards to anthropomorphic characteristics, the degree
of anthropomorphism, the accessibility consideration in a gamified application, gamification in
healthcare application, pointsification, the transitional background and issues, anthropomorphic

interfaces and gamification for motivation, between the experts and the patients.

Thirdly, the discussion of the obtained data has contributed to confirming the suggested
framework. The interview findings and survey results were triangulated with the literature
relating to the development of the framework. Thus, the factor that contribute to the framework

were anthropomorphic elements, game elements, transition healthcare, and motivational theory.

Following the confirmation of the framework, the next chapter will demonstrate the use of the
TAG framework. The chapter will investigate the extent of anthropomorphic interfaces in gamified

applications for transitional healthcare application.
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Chapter 7: Development of the Transitional

Anthropomorphic Gamification Scale (TAGS)

In Chapter 6, the suggested framework, TAG, was confirmed using triangulation of experts’
interviews, the patients’ surveys, and previous literature on anthropomorphic interfaces,
gamification, and transition healthcare. Following the confirmation of framework, this chapter
seeks to validate the use of the TAG framework in context. In order to do so, this research
develops a new measuring instrument whereby answering the second research question of this

thesis;

RQ2: What are the appropriate metrics to measure the gamification of anthropomorphic

interfaces in transitional care applications?

Therefore, a set of appropriate metrics were developed and grouped together. Chapter 7
demonstrates the development process of a newly created instrument. The instrument is called
the Transitional Anthropomorphic Gamification Scale (TAGS). TAGS can be used to measure the
extent of anthropomorphic interfaces in gamification applied to games, in informing the users
about their transition care. The TAGS was developed employing an incremental approach, using

the TAG framework as a reference. This is presented in section 7.1 and summarised in section 7.2.

7.1 Measuring Anthropomorphic Interfaces in Gamification for

Transitional Healthcare

In order to validate the use of the TAG framework, a set of metrics was developed and validated,
and subsequently formulated into an instrument. This instrument will measures the extent of how
anthropomorphic interfaces in gamified applications are applied for transitional healthcare.
Measuring these will inform the developer or designer of the design requirements for the
application of anthropomorphic interfaces in gamification for transitional healthcare. It also will

help to understand the suitability of the game used in a transitional process.

To this end, this instrument has yet to be developed and integrated within the TAG
framework. Thus, factors and components in the TAG framework are defined to develop the
instrument. Each component was analysed and the items for each component were synthesised

as the metrics for the instrument. Figure 7-1 shows the process of developing the metrics.
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Figure 7-1 the metrics development process

7.1.1 Identifying factors and component

Taking the TAG framework as a reference, all four factors were included in the instrument for
measuring the anthropomorphic interface in gamification for transitional healthcare (See Table

7-1). Each of the factors are defined below for their inclusion in the instrument;

i The factor of the anthropomorphic element: Describes a design characteristic of the
anthropomorphic interface in creating trustworthy and reliable interfaces.
ji. The factor of gamification: Describes the applicability of game elements in a gamified
application.
jii. The factor of motivation: Describes the motivational outcome which comply with the
theory of motivation.
iv. The factor of transition healthcare: Describes the requirement for gamifying transitional

healthcare.

A total of 15 components were derived from the key factors, of which five components are
from the anthropomorphic elements, three components from gamification, four components
from motivation, and three components for transitional healthcare. Table 7-1 lists the

components for each of the factors.

Table 7-1 List of factors and its component

Factors Components (IDs)

Anthropomorphic Elements 1) Anthropomorphic Interface Design (AID)
2) Design Purpose (DEP)
3) Social Response (SOR)
4) Social Presence (SOP)
5) Accessibility (ACC)
Gamification 1) Reward System (RES)
2) Leaderboard (LEB)
3) Levels (LEV)
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Motivation 1) Attention (ATT)
2) Relevance (REL)
3) Confidence (CON)
4) Satisfaction (SAT)
Transition Health 1) Stage of transition (SOT)
2) Health Condition (HEC)
3) Self-Management (SEM)

7.1.2 Operational definition for each component
A description of each component’s inclusion is detailed below;

1. Anthropomorphic interface design (AID):

The anthropomorphic character is the user’s representation in a gamified application. The
framework has confirmed that there are five (5) types of anthropomorphic characters. Thus, this
component investigates the type of anthropomorphic character that is mainly applied in an

application.

2. Anthropomorphic elements (DEP):

The anthropomorphic characters expected to have a connection between user’s motivation and
their achievement (Baylor, 2009; Mumm & Mutlu, 2011). This is particularly important when the
user allows personalization of his/her anthropomorphic character and directs the
anthropomorphic character as part of a strategy in the application. At this point, current research
measures personalization differently from game strategy. Previous items constructed in Bartneck,
Kuli¢, Croft, & Zoghbi, (2009), and Heerink, Krose, Evers, & Wielinga, (2009) are not suitable for
measuring the design purpose of an anthropomorphic interface in an application. The items
measure the user acceptance or measure the effects of personalization towards user interaction.
However, those measuring items are not related to the arguments for TAGS. For inclusion in the
TAGS, new items will be generated to investigate the design purpose of applying an

anthropomorphic character in an application.

3.  Social Response (SOR):

According to the TAG framework, socially responsive anthropomorphism has the characteristics of
making eye contact, smooth gestures, offering praise or flattering feedback, human or synthetic
voice instructions, and intelligence. In Heerink et al., (2009), developed an instrument to measure
user acceptance on a social robot and one of the items was perceived sociability — the ability of
the social robot to perform sociable behaviour. Another developed instrument measuring human
avatar relationship also includes the items of social interaction (Zhao & Wang, 2008). However, in
both instruments, the measurements focus more on a user’s interaction and acceptance. These

are not what this component was intended to measure. Therefore, for inclusion in TAGS, this
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component measures the characteristics of anthropomorphic interfaces that offer socially

responses in an application.

4. Social Presence (SOP):

In the TAG framework, anthropomorphism that exhibits social presence has the features of
gender, skin colour, and body shape. Current research measures social presence in several ways.
Heerink, Krose, Evers, & Wielinga (2009) developed 5 items to measure social presence in
determining the user acceptance of an assistive robot. The social presence has also been
measured by the extent of being present in a virtual environment particularly, in interacting with
others (Nowak & Biocca, 2003). However, items of acceptance and social presence are not
practically related to the TAG framework. Thus, for inclusion in the TAGS, new items will be
created to measure the extent of anthropomorphic interface design in informing the presence of

a user in an application.

5. Accessibility (ACC):

For inclusion in the TAGS, this component investigates the accessibility options for the
anthropomorphic interface in an application. Following the TAG framework, designing
anthropomorphic interfaces should also consider the accessibility features in a gamified
application. Accessibility features are not only for users with disabilities (Hull, 2004). Providing any
digital content with accessibility features like an anthropomorphic interface in a game will
enhance system usability (Kelly, Sloan, Brown, Seale, Petrie, Lauke, & Ball, 2007). However, in
current research, very little attention is given to considering this component for the design of

anthropomorphic interfaces. Thus, for inclusion in the TAGS, new items will be generated.

6. Reward System (RES):

In the TAG framework, research has shown that reward systems play an important role in
gamification. The reward system includes points, badges, and trophies. In previous research, this
reward system was measured as part of user’s experience after playing a game (Sweetser &
Wyeth, 2005) and the effect of points in a game (Mekler et al., 2013), but not the applicability of a
reward system in a gamified application, particularly, how the anthropomorphic interfaces are
part of it. For inclusion in the TAGS, a new item will be generated to investigate the range of
reward systems and their implementation on anthropomorphic interfaces in a gamified

application.

7. Leaderboard (LEB):

The Leaderboard is also one of the game elements that has a significant role in the TAG
framework. Generally in gamification, Leaderboards show important information on players and
their achievements in a board (status, accumulative points, ranking, and progress). For inclusion in

the TAGS, the use of Leaderboards in gamified applications needs to be assessed and understood.
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In particular, how anthropomorphic interfaces may represent users in the Leaderboard. Generally,
the Leaderboard in itself is not related to competition (Ziesemer et al., 2013), however, it may
arouse feelings of competition between the participants (Dominguez et al., 2013; S. H. Hsu,
Chang, & Lee, 2013). Previous research such as Hall, Glanz, Caton, & Weinhardt, 2013 and Mekler
et al. (2013), measures the impact of a Leaderboard on a player’s motivation. Also, research by
Sweetser & Wyeth, (2005) considers the Leaderboard as experience feedback after playing the
game. Other than the user’s information and achievement on the Leaderboard, the previous
research does not include the use of anthropomorphic interfaces. The impact of such interfaces

on competitiveness has yet to be tested. Thus, new items will be generated for this component.

8. levels (LEV):

Apart from the reward systems and Leaderboard, the TAG framework also showed the
importance of levels in gamification. Levels differentiate the degree of difficulties in gamification.
Research by Barata, Gama, Fonseca, Gongalves, & Jorge (2013) and Mekler et al. (2013) measured
the effect of levels on user’s participation, in particular when they progressed onto the higher
levels. However, for inclusion in the TAGS, this component does not looking into the effects of
levels on user’s participation. Instead, this component would like to measure the applicability of
levels in gamified applications. Also, how the anthropomorphic interfaces are implemented in

levels. Thus, this research will create new items for inclusion in the TAGS instrument.

9. Attention (ATT):

This component investigate the ways in which the user’s attention can be grabbed, so that he/she
gets absorbed into the gamified applications. The TAG framework adopts the ARCS model of
motivation by Keller (1987) to understand the motivational outcome in gamification (See Chapter
6.4, confirmation of the Motivation Factor for TAG). Four elements of motivation were adopted;
Attention, Relevance, Confidence, and Satisfaction. Previously, Keller (2010) had developed a
survey instrument named Instructional Material Motivational Survey (IMMS) to measure
motivational problems within an instructional tool. This instrument has been widely used, such as
in Hung, Lee, Chao, & Chen (2011) and Proske, Roscoe, & McNamara (2014). The IMMS was
designed in correspondence with the ARCS model. The IMMS instrument also has four factors that

reflect the four elements of the ARCS model. The elements in the ARCS model are;

Attention; relates to perceptual arousal, inquiry arousal, variability

Relevance; relates to goal orientation, motive matching, familiarity

Confidence; relates to learning requirements, success opportunities, personal control

- Satisfaction; relates to consequences and equity

However, the questions in the IMMS indicates that they were not specific to the application

of anthropomorphic interfaces in gamification for transition healthcare. A specific question is
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required for inclusion in the TAGS. As of the component of attention, the IMMS measured
attention based on the content of the application where effective stimuli is presented, such as
text, graphic, and video. When the user feels excited and surprised, their attention is grabbed
(Huang, Huang, Diefes-Dux, & Imbrie, 2006). The element of attention in the IMMS also
measured if the contents are unappealing or too abstract. The user’s attention could also be
grabbed when they feel supported in the application (Proske et al., 2014). Thus, based on the
related elements in ARGS model and adapted questions from the IMMS, this attention

component could be perceived as the elements of excitement, support, and surprise.

For other motivational components in TAGS (REL, CON, and SAT), the questions in IMMS
instrument associated with the ARGS elements are discussed within the context of the TAGS
instrument. Detail for other motivational components are discussed as the following Component

10 (REL), 11 (CON), and 12 (SAT).

10. Relevance (REL):

This component helps to investigate the ways in which the content of a gamified application
relates to a user’s interests. The IMMS measures relevance based on relatedness to previous
experience, relatedness to previous learning subject, content familiarity, and relatedness to
personal interests. If the content is related, it could help to accomplish the user’s goals, and the
users are therefore more likely to be motivated to use it (Hung et al., 2011). Thus, this component

could be understood as the elements of relatedness to previous experience and personal interest.

11. Confidence (CON):

This component will help to investigate what the users expect to experience in the application, in
order for the users to become confident in completing the given task (Hung et al., 2011; Proske et
al., 2014). The IMMS instrument measures confidence by how easily the users make choices in the
application, whether users feel confident in completing the task, and how instructions provided in
the application could help user to learn. Thus, this component could refer to the elements of

opportunity, expectation, learning outcome, and confidence in choice making.

12. Satisfaction (SAT):

In IMMS, satisfaction was measured on the elements of enjoyable learning, application feedbacks
and comments, and success in completing the given task. This component considers what the
users received when they accomplished certain tasks. If the task and the reward are defined, the
users should be motivated and thus, feel satisfied about their achievement (Hamzah & Ali, 2014;
J. T. Kim & Lee, 2015). Thus, this component can be understood as the elements of outcomes,

experiences, feedback, and value after achieving something.
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The mapping between the components of attention, relevance, confidence, and satisfaction,

with their concepts in the ARGS model, their implementation in the IMMS instrument, and the

related subject for inclusion in the TAGS are summarised in Table 7-2.

Table 7-2 Mapping of elements in ARCS model * IMMS Instrument * TAGS

Component

Attention

Relevance

Confidence

Satisfaction

ARCS Model

Perceptual Arousal

Inquiry Arousal

Variability

Goal Orientation

Motive Matching

Familiarity

Learning Requirements

Success Opportunities

Personal Responsibility

Intrinsic Reinforcement

Extrinsic Rewards

Equity

13. Stage of transition (SOT):

IMMS Instrument (the
guestions main subject)

Interesting Content arouses
attention (text, diagrams,
passages)

Eye Catching information and

activities
Content too abstract,

unappealing, repetitive

Content relatedness to
learning subject

Content relatedness to
previous experience and
interest

Matching diagrams and
examples

User instruction helps in
learning
Ease of making choice,

Feels of confident in
completing the task

Enjoyable learning
Pleasure to work

Working feedbacks, review
material, comments

Successfully complete the
given tasks

Related subject to items
in TAGS

Surprise

Excitement

Provides Support or help
function

Relatedness to previous
experience and personal
interest

the element of
opportunity, expectation,
learning outcome, and
confidence of choice
making

outcomes, experiences,
feedback, and value after
achieving something

In the TAG framework, the stages for transferring people/patient from one condition to other

condition or from one care to another kind of care, are used as an indication of the transitional

healthcare process. For transitional gamified applications, stages are translated into levels (Wilson

& McDonagh, 2014). To define and differentiate the stages, each level should have different

presentation and content. For that, this component investigates the extent to which the stages of
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the transition are applied in the application. New items will be generated for inclusion in the

TAGS.

14. Health Condition (HEC):

According to the TAG framework, transitional healthcare covered a specific health condition in
order to transfer people/patients from one condition to another or from one care to another. The
characteristics of the health condition were defined to investigate health conditions through
games. Thus, this component would like to find the extent to which the health condition is being

addressed in a gamified application. New items will be generated for inclusion in the TAGS.

15. Self-Management (SEM):

The TAG framework indicates that throughout the transition, patients will have an idea of how to
manage and adapt to his/her condition. Through the transition process, patients might have
different problems to look after and the change in behaviour resulting from the transition will
show how far they are affected by the process (Sawicki et al., 2011). Current measurement tools
for transition called TRAQ (Sawicki et al., 2011), question self-management. However, the
guestions are more into clinical/hospital readiness and not relevant for adaption into gamified
applications. Thus, this component seeks to investigate the extent to which the application
supports user’s self-management for a change in their behaviour. For inclusion in the TAGS, new

items will be generated.

All 15 components have been defined. To develop the metrics for each component, the next

section will explain the generation of items for inclusion in TAGS.

7.13 Items Generation

The second steps conducted in developing the metrics for the TAGS is the Items generation. A
systematic approach is applied to generate a new metric for the TAGS instrument. Previous
established instruments for measuring user’s engagement or play experience in games such as
Brockmyer, Fox, Curtiss, McBroom, Burkhart, & Pidruzny (2009) and O’Brien & Toms (2010), had
created their survey instrument based on their conceptual framework or the analysis of the
previous research. This situation also applied to research in Human-Computer Interaction
research, such as Banks & Bowman (2016) and Fu, Su, & Yu (2009). However, in mobile usability
research, a Goal- Question-Metrics (GQM) approach was employed to develop a usability metric

for mobile application (Hussain & Ferneley, 2008).

The GQM approach was introduced by Basili et al. (1994) as a systematic approach to
defining the measurement framework (Hussain & Ferneley, 2008). This GQM approach mainly

applied for measuring processes, products, and resources in a software project (Basili et al., 1994)
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whereby the approach was tailored to achieve the specific requirements of a particular software
project. Other than a software project, GQM also provides a useful approach to focus any
measurement problem (Hussain & Ferneley, 2008; Subramanian & Geetha, 2011). As the TAGS
instrument is yet to be developed, a structured approach like GQM could be adopted to create a

new metric for the TAGS instrument.

7.13.1 The Goal-Question-Metrics (GQM) Approach

In the GQM approach, there are three basic levels to determine a metric — 1) conceptual level
(goal), 2) operational level (question), and 3) quantitative level (metrics). These levels are kind of
top-down procedures wherein metrics (lower level) were identified based on the measurement
goal (upper level). In the conceptual level, the goal of a product or a project is defined according
to its purpose and condition. For the operational level, a set of questions is used to describe how
to assess and achieve the specified goal. The quantitative level will provide a metric that could

guantitatively answer every question associated with the goal.

7.1.3.2 Implementations of GQM Approach

In this research, the instrument to measure transitional anthropomorphic gamification followed
the GQM approach. Firstly, the goal for each component is defined, based on the description of
TAG’s components in section 7.1.2. Secondly, after defining the goal, questions related to the goal
are created. Third, metrics are outlined in order to answer the question. In this research, the
metrics are the key point to answer the questions and to achieve the goal. This metrics are
itemised to measure a component. Consequently, these itemised metrics become the
measurement items for the component. Figure 7-2 shows the structure of the adopted GQM

approach.

Conceptual Level

Question 1 Question 2 Operational Level

[ Metric 11 ] [ Metric 12 ] [ Metric 22 ] [ Metric 12 ] Quantitative Level

Figure 7-2 lllustration of GQM

As of example, one component was chosen to demonstrate the steps for generating the
items for the TAGS. The component is the design purpose (DEP), one of the components in the

factor of anthropomorphic element. Based on the DEP description in section 7.1.2, the goal for
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DEP is to understand the purposes of using or applying an anthropomorphic interface in an
application. For that, two questions are asked. The First question asks why the anthropomorphic
interfaces are applied and the second question asks how the anthropomorphic interfaces are
used. Following the TAG framework, the purpose of anthropomorphic interfaces could be seen as
a personalisation tool or as a game strategy. The metrics were generated based on the two

questions. This information is presented in Table 7-3.

Table 7-3 Example of generated metrics and items for DEP using GQM approach

Factor Anthropomorphic Elements
Element Design Purpose (DEP)
Goal:

To understand the purposes of using or applying anthropomorphic interfaces in an
application.

Questions Metrics

Q1. How anthropomorphic characteris |1. |can easily customize my own character

applied? 2. I can easily customize my character’s

(Ease of character customization) environment (for example; house, car, office,
garden, etc.)

Q2. How are the anthropomorphic 3. I normally use my character as a tactic to

interfaces used in an application? confuse other characters or opponents

(As a strategy to win) 4. I normally do not choose a character as a

strategy to win

5. lam allowed to upgrade my character to be
more powerful or meaningful as the application
progresses

The GQM approach was applied to all components with the same concept that was
presented for DEP. The details for all the components consisting of the goals, questions, metrics,
and items can be found in TAGS pool description, in Appendix A. For the 15 components, an initial

pool of 80 items was generated and the summary of each component is presented in Table 7-4.

Table 7-4 Summarization of developed items for TAGS

Factor Component No. of potential Items
Anthropomorphic Anthropomorphic Interface Design (AID) 1
Elements Design Purpose (DEP) 6

Social Response (SOR) 8
Social Presence (SOP) 7
Accessibility (ACC) 5
Gamification Reward System (RES) 8
Leaderboard (LEB) 5
Levels (LEV) 5
Motivation Attention (ATT) 4
Relevance (REL) 6
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Confidence (CON) 6
Satisfaction (SAT) 6
Transition Health Stage of transition (SOT) 4
Health Condition (HEC) 5
Self-Management (SEM) 4
Total all items 80

7.1.4

Response Item

Suitable response items are used to respond to each of the items in the instrument. Based on the

explanation of the use of the type of Likert scale in Chapter 5.3.2, and based on the nature of the

item that acquires users opinion about the TAG applicability in a gamified application, the Likert

agreement scale was utilised; 5 — Strongly agree, 4 — Agree, 3 — Neutral, 2 — Disagree, 1 — Strongly

Disagree. The use of these scales in TAGS is defined as follows;

i)

iii)

Strongly agree — The highest scale that indicates a total agreement to the application
of anthropomorphic gamification in transition. The scale shows an important effect
on the items in TAGS.

Agree — the second highest scale that indicates an agreement to the application of
anthropomorphic gamification in transition. The scale shows a satisfactory effect on
the items in TAGS.

Neutral — the medium scale that indicate undecided agreement to the application of
anthropomorphic gamification in transition. The scale shows some effect on the items
of TAGS.

Disagree — the second lowest scale that indicate for disagreement to the application
of anthropomorphic gamification in transition. The scale shows a minor effect on the
items of TAGS.

Strongly Disagree — the lowest scale that indicate for a total disagreement to the
application of anthropomorphic gamification in transition. The scale shows very little

effect or may not effect on the items of TAGS at all.

However, this response item is not applicable to the component of Anthropomorphic

Interface Design (AID). This is because, according to its operational definition in section 7.1.2, AID

is intended to investigate the type of anthropomorphic character mainly applied in an application.
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7.1.5 The Instrument

Once the metrics for anthropomorphic gamification in transition has been developed, the metrics
and the response items are formed to serve as an instrument for measuring the anthropomorphic

gamification for transitional healthcare application.

In the TAGS, respondents are asked to choose a score on the scale according to the item’s
description. For example; Item 1: | can easily customize my own character (for example; change
clothes, trousers, shoes, hair, add jewellery, etc.). The item refers to the design purpose
component for how personalisation of a character is applied for anthropomorphic gamification in
transitional healthcare. The respondents are required to rate on how much they agree or disagree

with each items. The complete instrument can be found in Appendix D.

7.2 Chapter Summary

This chapter presents the development of an instrument for measuring anthropomorphic
interface gamification for transitional healthcare. The instrument, called TAGS, Transitional
Anthropomorphic Gamification Scale has been created. The process involved identifying the
factors and components related to the TAGS, and generating the items to measure the extent of
anthropomorphic interfaces applied in gamified application for transitional healthcare. These
items were generated by adopting the Goal-Question-Metrics approach and guided by the TAG
framework. Initially, fifteen components were defined and a total of 80 items were generated.
Next, this instrument required validation in order to assure that the items measured the right

content. The validation process is presented in Chapter 8.
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Chapter 8: Validating the Transitional Anthropomorphic

Gamification Scale (TAGS) Instrument

Validity and reliability are important criteria to assess items in an instrument (Banks & Bowman,
2016; Fu et al., 2009). The validity assessment consists of assessing the content and construction
of items, and the reliability assessment will involve checking on the item’s internal consistency for
the inter-item relationship. In this Chapter, a test was designed to validate the Transitional
Anthropomorphic Gamification Scale (TAGS) developed in Chapter 7. The validation process for
TAGS is an iterative process. These processes followed the usual method applied in the previous
research for instrument development and validation (such as in Dwivedi, Choudrie, & Brinkman,
2006; Fang, Zhang, & Chan, 2013; O’Brien & Toms, 2010). The process took place in three steps.
The first step involved a content validation, to determine the suitability and necessity of the items
in the metric. The second step involved a pre-test, to determine if the items are clear and
understandable to the participant. The last step is an experiment that validates the instrument by

determining its reliability. This validation process is illustrated in Figure 8-1.

Step 1;
Content e conduct inspection study to experts
Validity e determine if the items in the instrument

are valid, suitable, and necessary

Step 2;
Instrument e conduct a pre-test study to a group of
Validation —» Pre-test researchers and software developers

e determine if the items in the instrument
are clear and understandable to the

participant
Step 3;
Validation e conduct validation experiment to a group of
Experiment researcher and computer science students

e determine the construct validity - whether
the instrument is valid and reliable for what
its measured

e conduct correlation and reliability to validate
each item and component in the instrument

e analyse the predictive validity using mean
differences

Figure 8-1 The steps involved for validating the TAGS instrument
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The details of each of these tests including the method, procedure, participants, and results
are presented as follows, section 8.1 explains the content validity test, section 8.2 explains the
pre-test, and section 8.3 explains the experiment. The reasons for employing the methodology for
each test were explained in Chapter 5.1.1. In Section 8.4, discusses the findings and results from

all tests and make a confirmation of the final instrument.

8.1 Content Validity

Content validity assessment of the TAGS instrument was performed to determine if the items in
the instrument are measuring what they are supposed to measure, in accordance with the TAG
framework. The reason for employing the content validity assessment for this study was

explained in Chapter 5.2.4.

8.1.1 Method

An inspection method was applied (see Chapter 5.3.3) to assess the suitability and necessity of all
of the items. The instrument is assessed in two steps. The first steps is about English grammar and
structure. In this step, the instrument was sent for English proofreading and editing. The second
steps assesses the meaning of the item, its suitability and necessity. An evaluation document
consisting of the instructions, information, and the TAGS instrument and evaluation form was
provided to the experts via email. Each of the items was assessed according to two criteria;

1) The necessity of the item, and

2) The suitability of the response item.

The necessity criterion of the item is graded on a 3 point scale;
1) Necessary,
2) Neither necessary nor unnecessary,
3) Unnecessary.
The assessment criteria for the response items was also graded on a 3 points scale;
1) Appropriate,
2) Neither appropriate nor inappropriate,

3) Inappropriate.

The evaluation document is attached in the Appendix B.1 and B.2. In the inspection method,
the expert went through the items one-by-one, assessed all of the items according to the given
instructions, and made comments wherever necessary. A one-to-one interview session was

conducted to personally obtain comment from the expert.
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8.1.2 Participants

A total of 8 experts and 2 English proof-readers were employed. Among the experts were 5
researchers in gamification, 1 researcher in health sciences, and 2 academics with HCI
background. They were identified based on their current research, previous publications and
interest in the related fields of game, gamification, health sciences, and HCI. The number of
experts was considered sufficient because, based on the discussion of the determination of
sample size in Chapter 5.4.1, to obtain expert view, a range of five to eight experts may provide a

maximum variation of data to the subject being studied.

8.1.2.1 Procedure

The procedure conducting the inspection method was comprised of elements before, during, and

after the session, they are detailed below;

Pre-Study:

Invitation. A week before the study took place, an invitation email was sent to the prospective
participants. If they were to participate, an email containing information about the study, data
management, a consent form and contacts for person-in-charge, were emailed to them. The
participant needed to sign the consent form and send it back to the researcher before
commencing the study. Once the researcher received the consent form, the instructions and the

evaluation document were detailed in another email.

During the study:

Personal information sheet. Participants were given an information sheet (attached in the email)
to inform them about the study. Participants were assured that no personal information was
collected and all responses would be available as statistical data. However, emails and consent
information were kept as confidential. No link was visible between participant emails and his/her
response’s sheet. Participants were also informed that their involvement was voluntary. They

could request to pull out from the study at any time and no further action was required.

Once the participant read the information sheet, they could proceed to the self-administered

assessment.

Self-administered assessment. Once agreed and ready, the participants can start to assess all the
items in the evaluation document, which had been emailed to them earlier according to the given
instructions, on their time and at their convenience. Once completed, the participant will inform
the researcher and a session will be planned to discuss the instrument and obtain all of their
comments. The participant can submit the evaluation document either in-person or emailed back

to the researcher.
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One-to-one session. A time, date, and venue were set with the expert to discuss his/her opinion
about the instrument. The expert came to the venue as agreed. The researcher made sure that
the evaluation documents were there. The discussion started once all the documents were ready.

All comments were noted.

After the study:

Once the participants completed the study and send back the evaluation document, they were

thanked. No further contact about the study was made.

8.1.3 Results

Responses from all experts were gathered and for each of the items, all items indicated as
“necessary” by the experts were calculated. A statistical significance level for each component
was estimated based on the content validity ratio (CVR). This CVR is a quantitative approach to
content validity introduced by Lawshe (1975) where the CVR is calculated according to the

following equation 8-1.

CVR = (ne—(N/2))/ N/2,

Equation 8-1

Where n. is the number of experts who agree with item’s necessity and N is the total number of
experts in the study. Following the equation, the CVR value for each item is evaluated for a
statistical significance level of 0.05 (Ayre & Scally, 2014; Lawshe, 1975). An item that was not
significant at the 0.05 level was eliminated. The list of all components with the CVR value for each
item, are presented in Table 8-1. An item that has a CVR greater than or equal to 0.500na0-1
scale is considered statistically significant, and a CVR lower than 0.50 is considered not statistically

significant (Ayre & Scally, 2014; Lawshe, 1975).

The results show that of the 80 items of the TAGS, the experts considered only 70 significant
items necessary for their inclusion in the instrument. The CVR ranged between 0.99 (highest) to
0.53 (lowest), at 0.05 significance level. These CVR averages indicate that the components in the
TAGS had an adequate level of content validity, which means that the items in TAGS were
reflected the subject being measured. From the assessment, the experts also provided a number
of suggestions. The suggestions were mostly about the use of words (e.g. DEP5, ACC2), the
structure of sentences (e.g. SOR3, SOR8), and adding examples for the item (e.g. ATT4, RES7). The
suggestions were to ensure that the meaning of the items can be delivered accurately and
effectively. The response items (5 — Strongly Agree to 1 — Strongly Disagree) were considered

appropriate. The updated version after the content validity test can be found in Appendix B.3.
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Table 8-1 Content validity results

s 8t &£t 2 2 2 2 g g g & g

e 5= §§ ¢ ¢ =z = ¢ =z = £ §

o =z Zz v (@] (@] O @) @) (@] @] @] z
AID 1 1 1 - - - - - - - 099
DEP 6 5 0.75 0.75 025 05 075 075 - - 0.63
SOR 8 6 075 0.75 0.75 05 025 00 075 05 053
SOP 7 5 075 05 075 025 075 075 025 - 057
ACC 5 4 1 0.75 1 05 0.0 - - - 0.65
RES 8 7 1 0.75 1 1 025 0.75 0.75 05 0.75
LEB 5 5 0.75 0.75 0.75 075 0.5 - - - 070
LEV 5 5 1 050 050 1 1 - - - 050
ATT 4 4 1 1 0.75 1 - - - - 094
REL 6 5 1 1 025 1 1 0.5 - - 079
CON 6 5 1 0.75 025 05 075 0.75 - - 071
SAT 6 6 1 1 1 0.75 075 1 - - 092
soT 4 4 1 1 1 0.75 - - - - 094
HEC 5 4 1 1 025 1 1 - - - 0.90
SEM 4 4 0.75 0.75 1 1 - - - - 087
Total 80 70

8.2 Pre-Test

Following from the revision of the TAGS items from the content validity in step 1, the validation of
instrument is continued in step 2 by conducting a pre-test. The pre-test was conducted to make
sure that all the items in the instrument were cleared and understandable to the participant. The
pre-test enabled the internal consistency of each item to be determined for its reliability. Chapter

5.2.3 explains the reason for employing the pre-test.

8.2.1 Method

A survey method was applied (see Chapter 5.3.2) to obtain responses from the participants. The
instrument was converted into a survey and the survey was disseminated online using an online
tool, the iSurvey (https://www.isurvey.soton.ac.uk/21251). Also, the instrument can be found in
Appendix B.3. The survey was self-administered. The prospective participants were approached

personally before commencing the study.
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To pre-test the instrument, four games were selected; 1) Club Penguin, 2) Pirate101, 3)
Monster Manor, and 4) Re-Mission2. The games were selected based on the functions of the
game which were closely related to the application of anthropomorphic gamification in
healthcare. These games were based on two different categories of applications. The first
category is of a general type of game, played by anybody for fun and to socialize. Club Penguin
and Pirate101 are of this category. The second category is health related games. The Re-Mission2
is a game for cancer and Monster Manor is a game for diabetics. All participants were required to
play one of the games for a minimum of 10 minutes. Once finished, to express their views about

the game on the TAGS, they has to complete the survey using the online tool.

8.2.2 Participants

The experiment was conducted with 34 participants. The number of participants was above the
estimated minimum required sample size for a quantitative study, which was discussed in Chapter
5.4.1. The participants were researchers and software developers. The researchers were
identified through a research network having the same research interest, and the software
developers were identified based on their experiences, with at least one year’s experience

developing an application or a game.

8.2.3 Procedure

Procedure in conducting the survey had steps before, during, and after the test starts with
recruiting the participants until the participants completed the survey. The procedure is detailed

as follows;

Before;

Invitation. A week before the study takes place, an invitation email was sent to the prospective
participants. If they were to participate, they were required to reply to the email for further

arrangement. They could choose to participate offline or online.

During;

i. For the offline participant;
This was a one to one session. The participants came to the venue at the agreed time, and
date. Upon arrival, the participants were greeted, asked to be seated and relaxed. They were
given a copy of an information sheet to read. They could ask about the study while reading the
information. Once they understood and were satisfied about the information, they were given
a consent form to sign.

Beginning of the study;
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First, the researcher briefed the participants on the detailed tasks involved in the
experiment.

Second, the participants were required to select one (1) of the games used in the
experiment.

Third, the participants were given an iPad to play the chosen game for about 10 minutes.
The researcher set the timer when the participant started and after 10 minutes, the
researcher asked the participants to stop playing.

Lastly, still using the iPad, the researcher opened the survey and the participants were
asked to complete them. They would spend maximum of 40 minutes answering the

questions.

At the end; the participants were thanked for their participation in the experiment.

For the virtual participant (online);

Upon agreement to participate, the participants would receive another email explaining the

tasks involved and the time window to complete them. The explanation was as follows;

Choose one (1) game to play. The link to all games and their login details were provided.
Play the game for about 10 minutes. Since the time was not managed automatically, the
participants would play the game and manage their own time.

After they finished playing, go back to the instructions and click the link given to fill out
the online survey. The participants would spend a maximum of 40 minutes answering the
survey.

When the survey was completed, the participants must click the submit button. Ensuring
that the responses were completely saved. If there were uncompleted responses (the
iSurvey data system can flag this), an email (through the iSurvey) was sent to them again

as a reminder.

Seeing as the survey was conducted virtually, the participants could choose whenever they

wished to do it, within the given date.

Once the participants completed the tasks and the survey,

For the offline participant, they can leave the venue and no further contact related to the

experiment would be made.

For the online participant, they just need to close the related links and no further contact

about the experiment would be made.
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8.2.4 Result

The results obtained from the pre-test were first run to examine if a bias might be existed due to
different games utilised in the study. An independent t-test was conducted for two sample
means, one with general type of game and one with health related game. The results shown in
Table 8-2, indicate that there were no significant differences between responses obtained for
three of the factors (anthropomorphic elements, gamification, and motivation) and a significant
differences for one factor (transition Health) for the two types of games. The significant result of
the transition health factor shows that there is a different response between the health games
and general games. However, for other factors, it shows that the games utilised in the study have
not contributed to the pattern of participants’ responses. The study considered the games to be

unbiased.

Table 8-2 Independent Sample Tests between means of two types of Game vs TAG's Factors

Levene's Test
for Equality of
Variances t-test for Equality of Means

95% Confidence

Std. Interval of the

Mean Error

. ’ - Difference
Sig. (2- Differe Differe
Component F Sig. t df  tailed) nce nce Lower  Upper
Anthropomorphic 1.39 .25 1.32 32 .19 .24 .18 -13 .60
Elements
Gamification 6.20 .02 .66 32 .52 .14 21 -.29 .56
Motivation 2.61 12 1.02 32 .32 .19 .18 -.19 .56
Transition Health .07 79 -2.69 32 .01 -1.11 .16 -1.43 -.79

Secondly, the results were analysed for items reliability. A good reliability is implied to
Cronbach’s a more than .60 (Hair et al., 2009; Sekaran, 2013). The item-total statistic resulted
from the reliability test showing the relation within items and their effect on component
reliability. The ‘Corrected Item-Total Correlation’ is suggested to be more than .30 to indicate that
the items are correlated in measuring the same construct (A. Field, 2014). The ‘Cronbach’s Alpha if
Item Deleted’ will indicate how much improvement there is to the overall reliability if an item is
deleted. These values will help to justify the acceptable level of reliability of an item and a

component.

From the reliability results, the significant items that have a good inter-item correlation and
reflect a good internal consistency were retained. The decision to eliminate any non-significant
items were referred to the developed metrics, as outlined in the GQM approach. An item with a
low effect and/or having a negative effect on the components will be considered for elimination.

However, it’s only applicable if there is more than one item measuring a particular question.
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For example, the DEP component, item no. 3: | normally use my character as a tactic to
confuse other characters or opponents and item no. 4: | normally do not choose a character as a
strategy to win, and item no. 5: | am allowed to upgrade character to be more powerful, are the
metrics that measure the same question (Q2. Character as a strategy to win) (see Table 7-3). From
the pre-test result in Table 8-3, item no.4 has a very low effect (Corrected Item-Total Correlation
is <.30) when correlated to the other items in the DEP component. Since item no.4, item no.5,
and item no.3 are measuring the same question, removing one of the items would not undermine
the validity of the content being measured. Thus, item no. 4 is removed due to it not being
statistically significant. The complete result for each component in the instrument is attached in

Appendix C.

Table 8-3 Item-Total Statistics for Design Purpose (DEP)

Scale Mean Scale Corrected Cronbach's
if ltem Variance if Iltem-Total a if Item
Items Deleted Iltem Deleted Correlation  Deleted
1. Customize own character 14.00 7.03 .308 .625
2. Customize character’s environment 13.85 5.71 717 .348
3. Tactic to confuse other characters 14.06 8.85 333 .589
4. Choose a character as a strategy to 14.97 9.79 .102 .667
win
5. Upgrade character to be more 13.59 7.70 467 .524
powerful

The summary of all components’ reliability tests is presented in Table 8-4. The table shows
the components according to their factor and their corresponding Cronbach’s a for all items and
for only the significant items. A Cronbach’s a of more than 0.6 is considered to have a good level
of reliability (Sekaran, 2013). A good level of reliability indicates that the items in the component
are internally consistent and are measuring the same content. All the significant items show a
Cronbach’s a between 0.65 (for SOR and HEC) and 0.83 (for SOP). According to the reliability
results for each component, few items in 12 components (highlighted in purple in Table 8-4) were
reduced due to an insignificant effect on the component. Only 2 components (ACC and SEM)
showed a statistically significant effect for all of its items. The statistically significant items are
gathered and formed, in order to be considered for inclusion in the TAGS instrument for
measuring the application of anthropomorphic gamification in transitional healthcare (See

Appendix D).
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Table 8-4 Summary of Reliability Test (N=34)

Factors Components  Number of Cronbach’s Number of Cronbach’s
all Items a significant a
Items

Anthropomorphic AID 1 1 1 1
Elements DEP 5 .538 4 .667
SOR 6 .529 5 .651
SopP 5 .659 4 .833
ACC 4 .782 4 .782
Gamification RES 7 711 5 .768
LEB 5 .640 4 .780
LEV 5 442 3 .677
Motivation ATT 4 .592 3 .676
REL 5 .614 4 .760
CON 5 403 4 722
SAT 6 .486 4 .680
Transition Health SoT 4 449 3 .656
HEC 4 .637 3 .757
SEM 4 .729 4 .729

Total 15 70 55

83 Validation Test

The multistep validation process for the TAGS instrument concludes with the final validation test.
The test is to validate the modified version of the TAGS that resulted from the pre-test. The
experiment looks at the construct validity and the predictive validity. The two validation concepts
are deemed necessary as a way to ensure that the instrument measures the underlying concept.
They are explained in details in Chapter 5.2.4. To be valid, the experiment examines;

i. The exploratory factor analysis,

ii. The internal consistency of the items, the components, and the instrument as a whole,

iii. The correlation for inter-items and inter-component,

iv. The descriptive analysis to find the similarity scores of predictive condition and

v. The repeated measure mixed ANOVA to find a statistically significant difference of TAGS

components in games.

8.3.1 Methods

A within-subject design was adopted to conduct the validation experiment. In the design, the
participants were required to undergo all the conditions being tested. The method was chosen
because it helps to obtain multiple outcomes from each subject and to test the consistency level

of individual responses when condition under treatment being changed (Blanco et al., 2011). The
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concept of within-subject design and the reason for implementing it are explained in Chapter
5.2.5.

There were two games (conditions) being tested in this test; Club Penguin and Monster Manor.
These games were chosen based on the average mean of the TAGS score, for the four games used
in the pilot test. The two games with the highest mean score were selected. The means indicate
that the selected games were rated highly, based on the functions which reflected the
instrument. Details of the results are attached in Table E2 in Appendix E. These two games were

used to test the instruments based on the functions provided in the games.

The within-subject design applied a crossover design as a method to obtain responses from
participants. A crossover design required participants to test the two games interchangeably. The
first participant will play one game, then the second participant will play the other games. Once
finished, both participants will submit their responses. After that, the participants will swap the
game, play them and give responses again. The reason for applying this method is to minimize the
possible problem when applying the within-subject design. Further explanations about crossover

design are offered in Chapter 5.3.4.

The final version of the TAGS is transformed into an online survey using the iSurvey tools. The
survey can be accessed at https://www.isurvey.soton.ac.uk/21800. The survey is available until

December 31%, 2017. The instrument can also be referred in Appendix D.

8.3.2 Participants

The experiment was conducted with 75 participants. All recruited participants completed the
study acceptably and thus, no data was removed. The number of participant was above the
estimated minimum required sample size for a quantitative study, which was discussed in Chapter
5.4.1. This number of sample participants was higher than estimated because it is deemed
necessary to conduct a factor analysis. According to De Winter, Dodou, & Wieringa (2009), for any
research, the minimum acceptable number of participants for conducting an exploratory factor
analysis is 50. In Hubbard (2014), the “rule of five” explain the random answers obtained from five
people will have a 93.75% chance that the median of population will be between the highest and
lowest values of the five person sample. The sample size is also determined by the ratio between
observations (N) and component (c), N : ¢, for example 5:1, 10: 1, and 20: 1. In Hair et al., (2009),
they suggest a minimum ratio of five observations per component to perform a factor analysis.
Therefore, considering Hubbard and Hair, each component will have at least five homogenous
sample observations. This is the reason for obtaining at least 75 participants for this experiment

(five samples for 15 components).
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The participants were researchers from the Electronics and Software Systems research group

and computer science students at the Faculty of Physical Sciences and Engineering, at the

University of Southampton. The researchers were identified based on their research interest and

the students were identified based on their interests in playing games and have some knowledge

and understanding about developing an application or a game.

8.33 Procedure

The procedure for conducting the validation test included recruiting participants; the activities

during the study, and the closure after the participants completed the study.

Pre-Study;

Invitation. The prospective participants were approached individually. They were asked

personally, either in person, or email. A brief explanation about the study was given to them. If

they were interested participating, the time, date, and venue for the study was arranged. The

participants were arranged into a group. There were a maximum of four participants and a

minimum of two participants per group.

During the Study;

The participants came to the venue as arranged earlier. They were welcomed, asked to be seated,

and get comfortable. Then;

First, the participants were given an information sheet to read. The information sheet
contained; the background of the study, purpose of the study, data management, exit policy,
benefit of participation, and the person in charge.

Second, once they finished reading it and were ready, they could play the first game for 10
minutes on an iPad.

Third, they were given access to the online iSurvey. They had to insert the given password and
tick the consent checkbox before starting to give their responses about the game they just
played.

Fourth, they would do the second and third steps again for the second games.

Finally, once the participants completed both of the games, they were thanked for their

participation.

After the study;

Once the participant completed the study, they could leave the venue and no further contact

about the study would be made.
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8.3.4 Result and analysis

The data obtained was screened beforehand, to conduct statistical techniques such as correlation
and reliability tests. The screening involved reverse coding and checking for missing variables. A
total of nine items were reverse coded (DEP4, SOR2, SOR4, SOR5, SOP2, RES1, LEV2, SAT1, SAT2)
and no missing values were found. The coded items can be referred in Appendix D. The validation

experiment analysed in two parts; construct and predictive validity.

For validity of the construct, the results were analysed for exploratory factor analysis,
reliability, and correlation (results are presented in section 8.3.4.1). For predictive validity, the
results were further analysed for their distribution according to prediction condition. The results
are presented in section 8.3.4.2. The flow to analyse the result is illustrated in Figure 8-2. Starting

with the data obtained, screened, construct validity, and predictive validity.

8.34.1 Construct Validity

The exploratory factor analysis, utilising principle component analysis (PCA) with varimax rotation
was conducted to examine the interrelationships and patterns among the TAGS items. The
reliability test, a Cronbach’s a, is conducted in order to confirm the internal consistency of the
measuring items in a component. The Pearson’s correlation coefficient (r) is one of the correlation
analyses conducted to measure the strength of a relationship between two or more factors,
components, or items in the TAGS instrument. The factor, correlation and reliability tests are
conducted for all components except for the first one, the Anthropomorphic Interface Design
(AID), because, the AID only has one item and thus, conducting a factor, correlation and reliability

test is irrelevant.
8.3.4.1.1 Exploratory Factor Analysis (EFA)

The results were analysed for exploratory factor analysis, using a method of Principal Component
Analysis (PCA). For conducting the exploratory factor analysis, generally the analyses follow the
criteria recommended by Hair et al., (2009);
1) Keiser-Meyer-Olkin (KMO) for measuring sampling adequacy value must be above .50
2) The result of the Bartlett’s test of sphericity should be significant at .05 to indicate a
sufficient correlations among variables.
3) Communalities of variable has to be more than .50.
4) The percentage of variance criterion is usually 50% and above to indicate the goodness of
fit of a propose factor/component.
5) The factor loadings of .45 or above for each item are considered practical for 150 of

sample data, with cross-loaded not higher than .30.
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Figure 8-2 The flow diagram analysing the results of the validation test
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i. Factor Analysis of Anthropomorphic Elements

The initial run of factor analysis on 17 items of anthropomorphic elements produced four

components with eigenvalues above one. The result showed;

e The KMO value is .76 and the Bartlett test of sphericity is significant (< 0.05).

e The communalities of 17 items ranged from .27 (DEP3) to .73 (DEP4).

e The eigenvalues explained 55.90% of the total variance.

e Three items achieved communalities below .50; DEP1 (.34), DEP3 (.27), SOR4 (.47).

e One item has a factor loading of less than .45 (DEP1, .39).

However, the factor loading and communality are not too low and considered acceptable.
According to Hair et al., (2009), items that have a low communality should be retained if they

contribute to a well-defined factor.

Four notable items have loaded on two different components; DEP1, DEP2, SOR1, and SOR2. A
cross loaded item indicates that the items might have unclear meaning which lead to confusion
(Hair et al., 2009). In this situation, as the items have thoroughly been defined in the development
phase, the decision to remove or retain will refer the TAGS pool document. The document can be
found in Appendix A. For item DEP1 — Customize own character, the item is cross-loaded higher in
component 4 (Design Purpose) than in component 1 (Social Presence). ltem DEP 2 — Customize my
character’s environment, is cross-loaded higher in component 1 (Social Presence) than in
component 4 (Design Purpose). When referring to the TAGS pool document in Appendix A, these
two items are important to indicate the personalisation of anthropomorphic interface in a game.
Removing them would affect the content validity and might undermine the concept being
measured. These items were retained. To retain the items (DEP1 and DEP2), they were re-
arranged into the same group (in component 4 — Design Purpose) as identified earlier in the TAGS

pool document.

For item SOR2 — Cheering after completing a given task, and item SORL1 - Instructions using
vocal and text, they are cross-loaded on component 3 (Social Response) and 4 (Design Purpose).
Although they were cross-loaded, they were also group together with the same items as defined
in the TAGS pool document. The loaded value also shows that the items were measured the same
related construct. Deleting them could affect the content validity. Thus, the items (SOR1 and
SOR2) were retained. The results of the factor analysis are presented in Table 8-5. The

components for anthropomorphic elements labelled the same way as in the TAGS pool document.
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Table 8-5 Factor Analysis of Anthropomorphic Elements

Component
ltems Communalities 1 2 3 4
Component 1: Social Presence (SOP)
SOP3  Choosing the character’s body shape .681 .792
SOP1 Choosing a gender for a character .640 .780
SOP2  Changing the character’s skin colour .641 771
SOP4  Modify the character’s body shape .550 .677
Component 2: Accessibility (ACC)
ACC4  Ability to adjust speech volume .652 .776
ACC3  Ability to change the game’s background .621 .769
ACC2  Ability to change between spoken and text .600 .765
ACC1 Ability to adjust the character’s text speech  .564 .704
Component 3: Social Response (SOR)
SOR5  Making eye contact while talking .604 .753
SOR2  Cheering after completing a given task .577 .637 .399
SOR3  Making gesture while talking .508 .630
SOR4  Ease of controlling character 467 .617
SOR1 Instructions using vocal and text .528 .617 .401
Component 4: Design Purpose
DEP4  Upgrade character to be more powerful 727 .833
DEP2  Customize character’s environment .533 521 .501
DEP3  Tactic to confuse other characters 274 472
DEP1  Customize own character .336 .354 .393
Eigenvalue 4.13 2.35 1.72 1.31
% of Variance 24.27 13.82 10.10 7.72
Total Variance Explained 55.90%
KMO .763
Barlett’s Test of Sphericity 727.80
Significant .000

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 7 iterations.

ii. Factor Analysis of Gamification

The first factor analysis conducted on 12 items of gamification produced three components with
eigenvalues above one. The KMO value is .67 and the Bartlett test of sphericity is significant, <
0.05. Two items were removed; RES4 and LEB1. The item RES4 - Increasing character’s power, was
removed because the item was statistically not significant. It was loaded below .45 and achieved
very low communality (.13). Based on the TAGS pool document, item RES4 measures a metric for
the implementation of points in a gamified application. ltem RES1 and RESS5 also refer to the same
metric. Thus, removing one would not affect the validity of the content being measured. Item
LEB1 - Recognizing skills and effort, was removed because it was cross-loaded negatively on
another component. When referring to the TAGS pool document, there are other items that also

measure the same Leaderboards metric. Thus, deleting one of them would not undermine the
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content being measured. The details of this exercise can be referred to in Appendix F.2. After

items were removed, the factor analysis was run again.

The second run of the factor analysis extracted three components with eigenvalues greater
than 1. The KMO value is the same (.67) and the Bartlett test of sphericity is significant, < 0.05.
The total variance increased from 53% to 59.37%. The communalities of ten items improved and
they ranged from .429 (LEB3) to .803 (RES2). There are two items that have communalities slightly
below .50; LEB3 (.429), and LEB4 (.487). These communality values are still considered acceptable.
All items have a factor loading of more than .45, and one item, the LEV1 was cross-loaded on
components 2 and 3. Cross-loaded items are not recommended. However, if item LEV1 is deleted,
the KMO value and the percentage of variance will substantially decrease. Deleting item LEV1 may
not be necessary. Moreover, based on the TAGS pool document, item LEV1 - Complete a level and
allow to continue, is measuring the element of levels in gamified applications. The item is

important and deleting it may affect the content being measured. Therefore, the item is retained.

Based on the second run of factor analysis, the results are accepted as final. This is because
they are loaded significantly on three components as conceptualized. Details of the results are
presented in Table 8-6. The gamification factor consist of ten items. The components for

gamification are labelled the same way as in the TAGS pool document.

Table 8-6 Factor Analysis of Gamification

Component

ltems Communalities 1 2 3
Component 1: Reward System (RES)
RES2 Receiving a badge .803  .883
RES3  Receiving a trophy .760 .851
RES1 Intention buying additional points .503 .701
RES5 Exchanging points for others 319 525
Component 2: Leaderboard (LEB)
LEB2 Increase competition among users .547 721
LEB4 Character’s appearance in a Leaderboard 487 .676
LEB3  Position in a Leaderboard 429 .650
Component 3: Levels (LEV)
LEV2 Character’s appearance within level .751 .865
LEV3  Gaining more power when progressing to the next 713 .829

level
LEV1  Complete a level and allow to continue .624 417
Eigenvalue 284 171 1.39
% of Variance 28.35 17.11 13.90
Total Variance Explained 59.37%
KMO .668
Barlett’s Test of Sphericity 364.32
Significant .000

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 5 iterations.
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iii. Factor Analysis of Motivation

The initial run of factor analysis conducted on 15 items was extracted into four components. The
results shows that the KMO value is .63 and the Bartlett test of sphericity is significant, < 0.05. The
total variance explained is equal to 56.03%. Details of the results can be referred to Appendix F.3.
Two items were removed; REL3 - Objectivity of the other characters, and CON1 - Able to choose
mini apps. They were removed because they were cross-loaded into two components and the
loading values were relatively high. When referring to the TAGS pool document, there are other
items in the same component that measure the same metrics. Thus, deleting these two items
would not affect the content being measured. After removing them, the factor analysis was run

again.

The second run of factor analysis on 13 items was also extracted into four components. The
KMO value is .64 and the Bartlett test of sphericity is significant, < 0.05. The total variance
explained is equal to 58.06%. The communalities ranged from .431(ATT2) to .722(REL1) with three
items having communalities slightly below .50; ATT2 (.431), REL2 (.498), REL4 (.493). No items had
factor loadings at less than .45, and only one item, item SAT4 — Like to use the application again,
was cross-loaded in components 1 (Satisfaction) and 3 (Relevance). However, the cross-loaded
value is very low and thus, item SAT4 is retained. The results from second run of factor analysis
shows that they are practically acceptable and statistically significant. Details of the results are
presented in Table 8-7. The components for motivation are labelled the same way as in the TAGS

pool document.

Table 8-7 Factor Analysis of Motivation

Component

Iltems Communalities 1 2 3 4
Component 1: Satisfaction (SAT)
SAT1 Hints come up when getting lost .690 .774
SAT3  Skills acknowledgement from application .596 .726
SAT2 Receiving Feedback is encouragement .525 716
SAT4  Like to use the application again .607 .709
Component 2: Confidence (CON)
CON2 Chosen character increase confidence .610 776
CON3 Giving feedback on character’s 742

performance .568
CON4 Enhanced knowledge through similar tasks .521 .680
Component 3: Relevance (REL)
REL1  Provided with appropriate choices 722 .808
REL2  Character is relevant .498 .677
REL4  Getting familiar with the graphics .493 .605
Component 4: Attention (ATT)
ATT3  Random elements in the applications .694 .813
ATT1  Excited when successfully performs a task  .593 .687
ATT2  Supported by the help functions 431 .543
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Eigenvalue 2.78 2.33 1.38 1.06
% of Variance 2136 1790 10.63 8.18
Total Variance Explained 58.06%
KMO .643
Barlett’s Test of Sphericity 409.38
Significant .000

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 5 iterations.

iv. Factor Analysis of Transitional Healthcare

The first factor analysis conducted on 10 items of transitional health produced three components
with eigenvalues above one, the KMO value is .76, and the Bartlett test of sphericity is significant,
< 0.05. The total variance explained is equal to 63.03%. Two items were removed; SEM1 -
Reminder to do certain task, and HEC1 — Type of illness shows in the application. tem SEM1 was
removed because the factor loading was below .45, its communalities was low (.296), and it was
cross-loaded in components 1 and 3. Item HEC1 was removed because it was cross-loaded in all

components. Details of this exercise can be referred to in Appendix F.4.

Factor analysis was conducted again for 8 items of transitional health. The analysis extracted
three components with eigenvalues above one, which explained 69.89% of the total variance. The
KMO value is .71, and the Bartlett test of sphericity was significant, < 0.05. All items achieved
communalities above .50, ranging from .625 (SEM3) to .775 (HEC3). All items also had factor
loadings of more than .45. These results show that they are statistically significant. The items
were group as conceptualized and the components are labelled the same way as in the TAGS pool

document. Details of the results are presented in Table 8-8.

Table 8-8 Factor Analysis of Transition Health

Component
ltems Communalities 1 2 3
Component 1: Stage of Transition (SOT)
SOT1 A series of health related tasks form in stages .715 .835
SOT3 Doing the same range of health task in every stage .700 .818
SOT2 Appearance of character in every stage .665 .801
Component 2: Self-Management (SEM)
SEM2 Ability to set health routine .689 .817
SEM4 Recognize character’s recovery .679 .793
SEM3 Ability to organize health goals .625 .780
Component 3: Health Condition (HEC)
HEC3 Health condition appear in the character .775 .873
HEC2 Tasks are related to the illnesses .743 .837
Eigenvalue 277 157 1.25
% of Variance 34.66 19.57 15.67
Total Variance Explained 69.89%
KMO .705
Barlett’s Test of Sphericity 294.73
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Significant .000

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 4 iterations.

8.3.4.1.2 Reliability Test

The reliability test was performed to determine whether the generated components from factor
analysis and its group of items are internally consistent in measuring the underlying construct of
the TAGS. For this, the Cronbach’s alpha was calculated for each component and the results are
presented in Table 8-9. The Cronbach’s alpha varied between 0.50 (the lowest) for the
Leaderboard component and 0.83 (the highest) for the social presence component. All
components indicated that they have a good reliability, thus implying that they are measuring the
same content. Overall, the total reliability for 15 components had a good internal consistency

with Cronbach’s alpha equal to 0.74.

Table 8-9 Reliability Test for TAGS

Factors Components Nulr::::: of Cronbach’s a
Anthropomorphic Anthropomorphic Interface Design (AID) 1 .999
Elements

Design Purpose (DEP) 4 .521
Social Response (SOR) 5 .707
Social Presence (SOP) 4 .830
Accessibility (ACC) 4 .779
Gamification Reward Systems (RES) 4 737
Leaderboard (LEB) 3 .499
Levels (LEV) 3 .647
Motivation Attention (ATT) 3 .546
Relevance (REL) 3 .594
Confidence (CON) 3 .620
Satisfaction (SAT) 4 726
Transition Health  Stage of Transition (SOT) 3 773
Health Condition (HEC) 2 .690
Self-Management (SEM) 3 734
Total 15 49
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8.3.4.1.3 Correlations

Correlation analysis was performed to indicate the direction and strength of relationships
between all of the items and all of the components in the TAGS. The following is the correlation of

components in each factor.

1) Correlations for Anthropomorphic Elements;

The correlation results are presented in Table 8-10. The results show that there is;
¢ A moderate significant correlation exists between the design purpose (DEP) and social
presence (SOP) (r (4) = .38, p < .01), and between the social presence (SOP) and
accessibility (ACC) (r (4) = .36, p < .01).
e A weak correlation exists between the design purpose (DEP) and social response (SOR) (r
(4) = .29, p < .01), and between the social presence (SOP) and social response (SOR) (r (4)
=.22,p<.01).

Table 8-10 Correlation for the Anthropomorphic Elements factor

Components 1 2 3 4
1. Design Purpose (DEP) - .28™ 38" .15
2. Social Response (SOR) - 22" .06
3. Social Presence (SOP) - 367

4. Accessibility (ACC) -

**_ Correlation is significant at the 0.01 level (2-tailed).

2) Correlations for Gamification;

The correlation results for the gamification factor are shown in Table 8-11. The results show that
the reward systems (RES) has a weak correlation with levels (LEV) (r (3) = .24, p < .01), and the
Leaderboard (LEB) is moderately correlated with level (LEV), r (3) =.32, p < .01.

Table 8-11 Correlation for the Gamification factor

Components 1 2 3
1. Reward Systems (RES) - 13 24"
2. Leaderboard (LEB) 3 327

3. Level (L)

**, Correlation is significant at the 0.01 level (2-tailed).

3) Correlations for Motivation;

The component of attention (ATT) is moderately correlated with relevance (REL), r (4) = .40, p

<.01; and weakly correlated with confidence (CON), r (4) = .24, p < .01. The component of
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relevance (REL) is significantly has a moderate correlation with confidence (CON), r (4) = .30, p

< .01. The results are shown in Table 8-12.

Table 8-12 Correlation for the Motivation factor

Components 1 2 3 4
1. Attention (ATT) - 407 24" -.05
2. Relevance (REL) - 307 .04
3. Confidence (CON) - .07
4. Satisfaction (SAT) -

**, Correlation is significant at the 0.01 level (2-tailed).

4) Correlations for Transition Health;

For the transition health factor (refer Table 8-13), all the components are consistently correlated
to each other. The stage of transition (SAT) is significantly has weak correlation with health
conditions (HEC), r (3) = .26, p < .01, and with the self-management (SEM), r (3) =.22, p < .01. The
health condition (HEC) is significantly has a weak correlation with self-management (SEM), r (3)

= 24, p<.01.

Table 8-13 Correlation for the Transition factor

Components 1 2 3
1. Stage of Transition (SOT) - 267 227
2. Health Condition (HEC) - 24"

3. Self-Management (SEM) -

**, Correlation is significant at the 0.01 level (2-tailed).

5) Overall factor to factor correlation;

The anthropomorphic elements have a direct significant correlation with motivation (r (4) = .20, p
<.05), and have indirect significant correlations with transitional health (r (4) = .31, p <.01). The
gamification has a direct significant correlation with motivation (r (4) = .26, p < .01). Basically, the
indirect correlation means that an increase in transitional health is associated with a decrease in
anthropomorphic elements. Based on the instrument, this correlation indicates that the

anthropomorphic elements have not been fully applied in the transitional healthcare application.

There is no statistical correlation between gamification and the transition health factor (r (4)
=.14), between motivation and transition health (r (4) = .08), and between anthropomorphic

elements and gamification (r (4) = .01). These results are presented in Table 8-14.
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Table 8-14 Correlations between factors of TAGS

Components 1 2 3 4
1. Anthropomorphic Elements - .01 200 -317
2. Gamification - 267 14
3. Motivation - .08

4. Transition Health -

**_ Correlation is significant at the 0.01 level (2-tailed).
*_ Correlation is significant at the 0.05 level (2-tailed).

8.3.4.2 Predictive Validity

The predictive validity validation was employed to see how the instrument could be
operationalized in making a prediction. In this study, the validation was performed to examine;
1) The prediction of anthropomorphic interface design in games,
2) The prediction of each component of the TAGS associated with games.

These predictions are presented in the following sections.

8.3.4.21 The Prediction of Anthropomorphic Interface Design

Different types of anthropomorphic interfaces are applied in gamified applications. The
participants are expected to be able to differentiate the anthropomorphic design according to the
anthropomorphic design scale in the TAGS. In the TAGS instrument, participants were asked to
select one type of anthropomorphic interface design which they believed suits its role and design
with the game they were played. There are five type of anthropomorphic interfaces; 1) Avatar, 2)
Human Cartoon, 3) Interface Agent, 4) Hybrid Character, 5) Abstract character. It was predicted
that participants would select;
e an avatar for a more humanlike representation of anthropomorphic interface;
e a human cartoon for an anthropomorphic interface that designed as less humanlike and
more like a caricature;
e an interface agent for an anthropomorphic interface that designed as a mix between
human and animal;
e a hybrid character for an anthropomorphic interface that is designed like an animal
character or object; and
e an abstract character for an anthropomorphic interface that is designed in a non-

figurative character.

The participants’ opinions of each type of anthropomorphic interface are matched with the
known anthropomorphic interfaces design. The known type of anthropomorphic interfaces for;

1) the Monster Manor game is the human cartoon,
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2) the Club Penguin game is the interface agent.
A descriptive analysis was conducted to find the distribution of each selected anthropomorphic

interface type on each game.

For the Monster Manor, the most commonly selected anthropomorphic interface in the
game was the human cartoon (N = 31, 41.3%), followed by the interface agent (N = 22, 29.3%),
and the hybrid character (N = 10, 13.4%). Both the abstract character and avatar were selected
with N = 6 (8.0%).

For the Club Penguin, the most commonly selected anthropomorphic interface in the game
was interface agent (N = 36, 48.0%), followed by hybrid character (N = 31, 41.3%), very few
selected the human cartoon (N =4, 5.3%) and abstract character (N = 4, 5.3%), and not one
person selected the anthropomorphic interface of the avatar. These results are presented in Table

8-15.

Table 8-15 Anthropomorphic Interface Design * Title Game Cross tabulation

Title Game

Monster Manor Club Penguin
Anthropomorphic Interface Design (N / % within game) (N / % within game)
Abstract Character 6 (8.0%) 4 (5.3%)
(non-figurative character)
Hybrid Character 10 (13.4%) 31 (41.3%)
(animal character or an object)
Interface Agent 22 (29.3%) 36 (48.0%)
(Mix between human and animal)
Human Cartoon 31 (41.3%) 4 (5.3%)
(Less human-like and more caricature-like)
Avatar 6 (8.0%) 0 (0.0%)
(More human-like representation)
Total 75 (100.0%) 75 (100.0%)
8.3.4.2.2 The Prediction of the Transitional Anthropomorphic Gamification Scale in Games

Different games are expected to bring out different transitional anthropomorphic gamification
features. Examining the potential variation of each TAGS component would show how consistent
the instrument applied in a game. For example, a health-related game may elicit greater transition
health component than a general game. This is because, more health functions are provided in a
health related game than in a general game. In comparison, a general game played for fun may or

may not elicit a higher motivational component than a health-related game.

To examine this possibility, further analysis to investigate the patterns of agreement among
the participants on the TAGS was conducted. Repeated measure mixed design ANOVA was
conducted to test the participant’s interaction effect, based on the participant’s score (5 —

strongly agree to 1 — strongly disagree) on two games used in the experiment (general game: Club
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Penguin, and health related game: Monster Manor). In addition, the data was analysed for
descriptive statistics, calculated means and standard deviation (SD) for each factor and

component in the TAGS according to the type of the game.

i.  Analysis of ANOVA

Data were analysed using mixed design ANOVA with within-subject factors of types of games
(Monster Manor, Club Penguin) and between-subject factors of TAGS (Anthropomorphic
Elements, Gamification, Motivation, Transition Health). Mauchly’s test indicated that the
assumption of sphericity had been violated, F (x* = 35.4, p < .001), therefore degrees of freedom

were corrected using Greenhouse-Geisser (€ = 0.761). Table 8-16 details the result.

Table 8-16 Mauchly's Test of Sphericity

Epsilon®

Approx. Greenhous Huynh- Lower-
Within Subjects Effect Mauchly's W  Chi-Square df Sig.  e-Geisser = Feldt = bound

TAGS Components .785 3545 5 <.001 .761 .783 333

A repeated measures mixed design ANOVA with Greenhouse-Geisser correction in Table 8-17
showed that the TAGS components in games differed significantly between the two games [F
(2.58, 382.08) =60.90, p < .001]. This indicates that participants’ responses to anthropomorphic
gamification for transitional health were different between the two games. The results in Table
8-18 show that there was a statistically significant effect between the two types of games rated

by participants on TAGS, F(1, 148) = 6.83, p =.010.

The post-hoc test using the Benferroni correction revealed that there was a statistically
significant effect between all factors of the TAGS (p < .05). This shows that the TAGS rated in the
Club Penguin game were differently rated in Monster Manor game. Refer to Table 8-19 for full

results.

Table 8-17 Mixed design ANOVA - Tests of Within-Subjects Effects

Type Ill Sum Mean
Source of Squares df Square F Sig.
Factors 188.41 2.58 72.98 766.89 <.001
Factors * Game 14.96 2.58 579 6090 <.001
Error (Factors) 36.36 382.08 .09

Table 8-18 Mixed design ANOVA - Tests of Between-Subjects Effects

Source Type Il Sum of df Mean Square F Sig.
Squares
Type of Game .83 1 .83 6.83 .010
Error 18.04 148 12
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Table 8-19 Post-hoc comparisons for four factors

95% Confidence Interval for

Mean Difference Difference®

() Factors (J) Factors (1-) Std. Error  Sig.b Lower Bound Upper Bound
1 2 -.662" .031 <.001 -.745 -.580
3 -.588" .026 <.001 -.658 -518
4 734" .039 <.001 .630 .837
2 1 .662" .031 <.001 .580 .745
3 074" .028 .048 .000 .148
4 1.396" .037 <.001 1.297 1.495
3 1 .588" .026 <.001 .518 .658
2 -.074" .028 .048 -.148 .000
4 1.322° .036 <.001 1.226 1.417
4 1 -734° .039 <.001 -.837 -.630
2 -1.396" .037 <.001 -1.495 -1.297
3 -1.322" .036 <.001 -1.417 -1.226

Based on estimated marginal means
*. The mean difference is significant at the .05 level.
b. Adjustment for multiple comparisons: Bonferroni.

ii. Descriptive Analysis

The mean and SD will show the game score distributions rated by the participants. The
distributions are calculated for each TAGS component. The results indicate that;

e The gamification components have the highest mean for both game; Monster Manor (M =
3.95, SD =.30) and Club Penguin (M = 3.93, SD = .29). The components of transition health
had the lowest mean for both games as well; Monster Manor (M = 2.69, SD = .34) and
Club Penguin (M = 2.40, SD = .43)

e The anthropomorphic elements are rated higher for the Club Penguin game (M = 3.57, SD
=.24) than the Monster Manor game (M = 2.99, SD =.27).

e The motivation components are rated about the same for both games; the Club Penguin

game (M = 3.85, SD = .29) and the Monster Manor game (M = 3.89, SD = .22).

The results of the mean differences of the TAGS factors for each of the games are presented
in Table 8-20 and illustrated in Figure 8-3. As illustrated in Figure 8-3, it clearly shows the mean
scores discriminate between the two games. This indicates that the game do not implement all
four factors of the TAG framework for the use of anthropomorphic interfaces in the gamified
application for transitional healthcare. Thus, the four factors for designing a transitional health
game are not balanced in practice. A balanced design for the application of anthropomorphic
interfaces in a gamified application for transitional healthcare should have a similar mean for all

of the TAG factors.
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Table 8-20 Mean differences for TAGS component among the games

Games
Monster Manor Club Penguin
Factors Mean (SD) Mean (SD)
Anthropomorphic Elements 2.99 (0.27) 3.57(0.24)
Gamification 3.95 (0.30) 3.93 (0.29)
Motivation 3.85(0.29) 3.89(0.22)
Transition Health 2.69 (0.34) 2.40 (0.43)
4.5
\ 3.95 3.93 385 3.89
3.5
3 2.69
2.5
2
1.5
1]
05 |=
0
Anthropomorphic Gamification Motivation Transition Health
Elements
Game; # Monster Manor = Club Penguin

Figure 8-3 Profile plot of the differences of means of the responses of each TAGS components

8.4 Chapter Discussions

The TAG framework confirmed in Chapter 6 has formed the groundwork for developing a new
instrument. The instrument is developed to measure the applicability of anthropomorphic
interfaces in a gamified application in facilitating the users to acquire knowledge of his/her
condition towards self-management. The process of developing the new instrument was
described in Chapter 7.1. As the new instrument was developed, it had to be validated to ensure
that the instrument met its purpose. Three tests were conducted to evaluate the validity and
reliability of the instrument and these tests were explained in detail in sections 8.1 - 8.3. The
outcome of these three tests found the TAGS instrument to be reliable and valid. Therefore,

results obtained from all the tests are discussed in this section.

8.4.1 The validation process

The content validity results presented in Table 8-1 show the CVR for each of the items and

components in an instrument. On a scale of 0 — 1, the CVR has to be more than .50. This to
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indicate that more than 50% of the evaluator (expert) has agreed with the suitability of the item
and its importance to the instrument (Ayre & Scally, 2014). Thus, the instrument consisted of 15
components and 71 significant items each having an appropriate level of content validity. This

means, the TAGS instrument is logically measuring the same related concept.

The validation of the instrument was conducted with the validation experiment (refer to Figure
8-1 for Step 2). The preliminary data analysis shows that the items were internally consistent. The
results from the pre-test were used as references to predict the significance of the items in the
instrument. Thus, helping to improve the validity of the instrument. For that, items that are not
correlated to the component and to the instrument as a whole, are removed. Applying the
recommended acceptable level of item reliability, Cronbach’s a > .60, the results in Table 8-4
show that all 15 components are reliable and out of the 70 items in the instrument, only 55 items

remained.

After the pre-test, a validation test was conducted to examine the construct and predictive
validity of a newly created instrument. Data obtained from the experiment were first analysed for
factor analysis, reliability, and correlation (see discussion in sections 8.4.2-8.4.4). Then, the data

were analysed descriptively for mean, standard deviation, and percentage (see section 8.4.5).

8.4.2 Factor Structure

The factor analysis was conducted based on the four factor structure in the TAGS; 1)

anthropomorphic elements, 2) gamification, 3) motivation, and 4) transition health.

Factor 1 — Anthropomorphic Elements;

The factor extracted 4 components and 17 items. They corresponded to the TAG framework.
However, two items in component 4 (DEP1 and DEP2), and two items in component 3 (SOR2 and

SOR1) were not statistically supported but remained in the instrument.

Item DEP2 — Customize character’s environment, and DEP1 — Customize own character, are
indicated for the customization function in a gamified application. Ability to customize own self
representation and environment in the game will promote motivation (Barata et al., 2013; Baylor,
2009), engagement and immersion (Wiebe et al., 2014), and support behaviour change (S. Y. Kim,
Prestopnik, & Biocca, 2014). Measuring to which purpose the anthropomorphic interface design is
applied, will reflect the factor of the anthropomorphic element in the TAG framework (see
Chapter 4.4). Item SOR1 - Instructions using vocal and text and SOR2 - Cheering after completing a
given task, indicate the characteristics of anthropomorphic interface design. Voice or speech
characteristics of anthropomorphic interfaces affects the users perceptions and how users

interact with them (Lee, 2010; Sah & Peng, 2015). Similarly, a positive encouragement from
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anthropomorphic interfaces would increase users’ motivation and engagement (Mumm & Mutlu,
2011). According to the TAGS framework, these items are part of the anthropomorphic

characteristics being measured in the TAGS instrument.

In this research, the insignificance of results may be due to inconsistency of customization and
vocal functionality between the two testing games. However, as the items are theoretically
important, they remained in the TAGS instrument. The final components in this factor are Social

Presence (SOP), Accessibility (ACC), Social Response (SOR), and Design Purpose (DEP).

Factor 2 - Gamification;

From 12 items, the factor extracted three components. All component are consistent and match
with the TAG framework. Two items from the initial scale were removed. This was because the
items were not statistically supported in terms of low communality, factor loading below .45 and
negatively cross loaded in other component. There is one item, the LEV1 - Complete a level and
allow to continue, that is also statistically insignificant but remained in the TAGS instrument. The
element of levels in the game were previously measured for its effect towards user’s performance
or motivation (Barata et al., 2013; Mekler et al., 2013). However, in TAGS, levels measures the

extent of how it should be implemented in a gamified application.

Based on the results, item LEV1 is structured under component 2 (Leaderboard). Dissimilar
with the initial construction, item LEV1 is created under component 3 (Level). In a Leaderboard,
levels could be used to show player’s rank, or status, or progress. But in the TAGS, this item does
not refer to the levels in the Leaderboard. The item indicates if a game allows users to continue to
the next level, stop at the current level, and/or return to the previous level. For that reason, item
LEV1 should be placed under component 3 (Levels) instead of component 2 (Leaderboard). Thus,

the item is restructured into its initial component.

After two insignificant items were removed, the remaining 10 items were structured into three

components as conceptualized; Reward System (RES), Leaderboard (LEB), and Levels (LEV).

Factor 3 - Motivation;

Four components were extracted; Attention (ATT), Relevance (REL), Confidence (CON), and
Satisfaction (SAT). Two items were removed due to insignificance. After the insignificant items
were removed, all other items in motivational factors were structured as conceptualized in the
TAGS instrument. The retained items in all components were relatively valid. However, item SAT4
- | Like to use the application again, was not significant but it remained in the instrument. The

insignificance of results of this item SAT4 may be because of low correlation between items. Item
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SAT4, is meant to measure outcome, which is one of the indications for satisfaction (refer Table

7-2). Thus, retaining the items was deemed necessary.

Factor 4 — Transition Health;

Three components were extracted; SOT, HEC, and SEM. Initially, the factors consisted of 10 items.
However, two items were removed due to insignificance. All of the remaining items were

relatively valid and they were matched with the conceptualized TAGS instrument.

8.4.3 Reliability Analysis

Following Hair, Anderson, Tatham, & Black (2009) and Sekaran (2013), acceptable reliabilities
suggested to be more than .60. The reliability analysis of overall TAGS components provides
evidence that the instruments are internally consistent. Among 14 components, 10 components
have a Cronbach’s alpha of over .60. Although the other four components have a Cronbach’s
alpha below .60 (between .50 and .59), they are still within the range of acceptable level of
reliability which is typically considered reasonable. There is one component, the
Anthropomorphic Interface Design (AID) that is considered valid by default. This is because the
component has only one measurement item. This item was identified carefully, using the GQM
approach with the TAG framework as reference. Conducting statistical tests for one item, was not

necessary.

8.4.4 Relationships among the Factors

The relationships between the TAGS factors do not suggest strong model. There is a weak
relationship between the anthropomorphic and motivation element, and between the
gamification and motivation elements. However, the relationships between gamification and
motivation support the aims of gamification that are designed for motivation (R. Brewer et al.,
2013; Deterding, 2012; Kuramoto et al., 2013). Also, as anthropomorphic interfaces are associated
with motivations, this provides further evidence advocating that the design and characteristics of
anthropomorphic interfaces have an impact on users’ motivation (Baylor, 2009; Rebolledo-
Mendez, Burden, & De Freitas, 2008; Schmeil & Suggs, 2014). There is also a moderate correlation
between anthropomorphic elements and transition health. This relationship supports the
research argument for the TAG framework (see Chapter 6.3 in confirming the TAG framework),
where implementing anthropomorphic interfaces in transitional health applications could help to
increase people’s motivation in a transitional health process. However, based on the results, they
are not sufficient to suggest a model for TAGS. Thus, each of the factors is considered to
independently measure the underlying concept of the TAG framework. As a whole, the

correlation results between factors are illustrated in Figure 8-4.
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Figure 8-4 Correlation between Factors

The correlations between components in a factor are varied. The strength of the correlation,
either significantly indirect or direct, and the insignificant correlation may be due to the
availability or unavailability of functions in the tested game. As none of the games in the market
are related to transitional care, the experiment employs the games that more or less could have
the future functions of transitional care application; The Club Penguin and Pirate101 (general
game), Monster Manor and Remission2 (health related game). The selection of these games was
considered acceptable. Even though the games might at least contribute to the cause of the
result, analysis from an independent t-test in Table 8-2 indicated that there was no significant
effect between the types of games in participants’ responses. Thus, limiting the bias existing in

the collected data and controlling the risk in validating the instrument.

8.4.5 Validity analysis

Besides the instruments construct validity, the TAGS instrument was also explored for its
predictive validity. The predictive validity involved the type of selected anthropomorphic
interfaces based on the games and the average scores for each of the TAGS components. The
selected anthropomorphic interfaces are matched as predicted for both games. However, for the
Club Penguin game, selections of the game character showed only a slight difference between the
hybrid character and interface agent. The character of the user in the game is a penguin designed
to resemble like a human. Thus, indicating the penguin as interface agent. However, when users
generalize the whole character in the game, they might include the pets as well. The pets are
designed like objects with human attributes. Thus, influencing the users to interpret the interfaces
as a hybrid character. For the Monster Manor game, the users clearly know that the main
character is designed as a human cartoon. The results indicated that users can relate the design

with the anthropomorphic interfaces scale associated with the TAG framework.

The statistical significance effect based on the mixed design ANOVA (refer Table 8-17) showed

that the pattern of participants’ scores is different in all factors for both games. According to the

139



Chapter 8

means score in Table 8.20, the anthropomorphic elements scored highly on the Club Penguin
game. Gamification and motivation factors were highly convergent for both games, the Club
Penguin and Monster Manor. The transition health information is not highly supported in any of
the games. This is could be due to none of the available games in the market being suitable for
assessing the transition health process. This indicates that the amount of anthropomorphic
gamification for transitional health in games is practically more applicable in the Club Penguin

game (general game) than in the Monster Manor game (health game).

With the statistically significant results as well, all factors are considered important to support
the TAGS instrument application in examining the amount of anthropomorphic gamification for
transitional health in games. However, as the TAGS score’s pattern is not balanced (refer to Figure
8-3), the current game design practice is not considered sufficient for the implementation of
anthropomorphic gamification for transitional health game. Hence, there is a need for design

guidelines to balance all the factors.

8.4.6 Final TAGS Instruments

A careful consideration has been made to develop and validate the instrument. The outcome of
these research has shown that the TAGS instrument has provided an effective measure of the
developed constructs. Which means that the items in the components statistically measured the
same related content. The final version of the TAGS instrument is concluded to have a total of 49
items that belonged to 15 components, within the four factors. Of the 15 components;

e One components; the Social Response (SOR) is consisted of five items.

e Five components; Design Purposes (DEP), Social Presence (SOP), Accessibility (ACC),
Reward Systems (RES), and Satisfaction (SAT) are consisted of four items each.

e Six components; Leaderboard (LEB), Levels (LEV), Attention (ATT), Relevance (REL),
Confidence (CON), Stage of Transaction (SOT), and Self-Management (SEM) are comprised
of three items each.

e The Health Condition (HEC) component consist of two items.

e The Anthropomorphic Interface Design (AID) component is composed of one item.

The final TAGS instrument presented in Table 8-21. The table shows all of the items that are
associated with the components of the factors in TAG framework. The final item pool consisting of

49 items was established as the TAGS instrument.
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Factor Component ID

Items

Anthropomorphic Anthropomorphic AID1

Which type of anthropomorphic character best
describes my character in the application?

Elements Interface Design
(AID)
Design Purpose DEP1 I can easily customize my own character
(DEP) DEP2 | can easily customize my character’s
environment (for example; house, car, office,
garden, etc.)
DEP3 I normally use my character as a tactic to
confuse other characters or opponents
DEP4 | am allowed to upgrade my character to be
more powerful or meaningful as the application
progresses
Social Response SOR1  |do better when my character gives instructions
(SOR) using vocal instructions, followed by text as the
character speaks
SOR2 | find my character cheering me after
excellently completing a given task
SOR3 | find my character does not make gestures
while talking
SOR4  Ifind it is hard to control my character, so it
does what | want
SOR5 Ifind it is strange when my character does not
make an eye contact while talking
Social Presence SOP1 I can easily choose the gender of my character
(SOP) SOP2 | can easily change my character’s skin colour to
something other than human skin colour
SOP3 | can easily choose which body shape | want for
my character
SOP4 | am allowed to modify the body shape of my
character
Accessibility ACC1  |can easily adjust the text size of the
(ACC) character’s speech
ACC2  |can easily change the character’s speech
between spoken and text
ACC3 | am able to change the background colour or
image of the game’s environment
ACC4 | am able to change the speech volume of the
character
RES1 I do not buy additional points when my current

Gamification Reward System

points are not enough to be traded
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(RES)

RES2

Receiving a badge makes my character look
stronger than before

RES3

Receiving a trophy makes my character look
fabulous

RES4

| can easily exchange my
points/badges/trophies for other things in the
applications (for example; life, food, power,
dress, shoes, level, etc.)

Leaderboard
(LEB)

LEB1

| find the Leaderboard can increase the
competition among the users in the application

LEB2

Based on my position on the Leaderboard, | feel
I have done a great job

LEB3

| find my character looks stronger than the
other characters in the Leaderboard

Levels (LEV)

LEV1

After completing a level, | am allowed to
stop/exit the application, and continue to the
next level after returning

LEV2

My character changed when | progressed to the
next level

LEV3

My character gained more power when |
progressed to the next level

Motivation

Attention (ATT)

ATT1

I get excited when my character successfully
performs a task

ATT2

| feel supported by the help functions or
tutorials given in the application

ATT3

| find there are random elements which appear
in the application (e.g. surprises, other tasks,
additional rewards, bonuses, or new friends
joining)

Relevance (REL)

REL1

I am being provided with appropriate choices to
take action

REL2

I find the design of my character is relevant to
the application

REL3

| find the other characters used in the
application are in line with the objectives of the
application

Confidence (CON)

CON1

The character | choose for myself in the
application helps to increase my confidence
levels

CON2

| find the feedback about my character
performance can help me to further understand
what must be done in order to improve
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CON3

I find that the application provides a similar
range of tasks that enable me to master my
skills or enhance the knowledge | need

Satisfaction (SAT)

SAT1

When | am lost, a pop-up hint comes up

SAT2

Receiving immediate feedback encourage my
involvement

SAT3

When | have completed a task, the application
acknowledges the level or type of skill | have
acquired

SAT4

I enjoyed using the application that | would like
to use it again

Transition Health

Stage of
transition (SOT)

SOT1

The application has a series of health related
tasks - in the form of stages - in which the
difficulty of the tasks will be increased as more
stages are completed

SOoT12

The appearance of my character changed in
accordance to the stage

SOT3

My character does the same range of health
task in every stage

Health Condition
(HEC)

HEC1

I find the given tasks are closely related to a
specific health problem

HEC2

My health condition can be seen through the
appearance of my character

Self-Management
(SEM)

SEM1

| can easily set my own health routine or add
my own care plan in the application (for
example; what medication to take, what type of
exercise to do, plan for a healthier diet)

SEM2

I am able to organize my health goals in the
application (for example; what tasks need to be
done, in what order, which tasks are crucial or
not)

SEM3

I know how to recover my character from losing
their health

(for example; take time off, get enough
supplement (medicine, water, food), or buying
more energy)

Total All items:

49 items
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8.5 Chapter Summary

This chapter explained the development and validation of an instrument called the Transitional
Anthropomorphic Gamification Scale (TAGS). The instrument aimed to measure how much
anthropomorphic gamification applied in games in informing the users about his/her transitional
healthcare. The instrument was developed by adopting the Goal-Questions-Metrics (GQM)
approach and by referring the TAG framework as a guidance. Initially, fifteen components were

defined and a total 80 items were generated.

The developed instrument required validation. To validate, the instrument went through two
studies; the content validity and validation experiment. Eight experts were employed in the
content validity study to check the English structure and to assess the necessity and suitability of
the items. Data obtained from content validity test was analysed using the content validity ratio
(CVR). The results of CVR indicated that only 70 items were significant. Following the content
validity was a pre-test. The pre-test was conducted with 34 participants involving researchers and
system developers. The pre-test was conducted to ensure the appropriateness of the selected
games, to develop the instrument, and the settings of experiment. After the pre-test the
instrument was revised. From that, 55 items were found to be significant. Next, the validation

experiment was conducted.

In the experiment, a sample of 75 participants was employed to evaluate the revised
instrument. The data obtained were analysed for factor analysis, its reliability, and correlation.
These analyses were conducted to demonstrate that the TAGS instrument has a valid construct.
The mean difference of each of the TAGS components further verifies that the applicability of the
instrument was as predicted. The results implied that the TAGS was measuring a similar construct.

The final instrument of the TAGS consisted of 4 factors, 15 components with 49 items.

Following the validation result, the TAGS instrument can be summarized as a reliable
measurement tool, with its metrics proving that the framework can be successfully applied in this
context of study. The TAGS instrument is anticipated to be useful in informing the design of
anthropomorphic gamification for transitional healthcare. The next chapter demonstrates the
development of a guideline. This guideline could be used as reference to develop gamified
applications for transitional healthcare. The guideline makes use of the validated TAGS

instrument.

144



Chapter 9

Chapter 9: Guidelines for Researchers and Practitioners
Designing for a Gamified Application for Transitional

Care, Implementing Anthropomorphic Interfaces

This chapter presents a practical guidelines for the design of gamified applications for transitional
care in health, implementing the anthropomorphic interfaces. The guidelines are a set of design
considerations, which are developed based on the research framework (refer Chapter 6) and the
research instrument (refer Chapter 7 and Chapter 8). The guidelines are suggested in order to
understand the applicability of the framework. In addition, the outcomes from the assessment of
the current game’s design in Chapter 8, were not considerably adequate and balanced for the
implementation of the anthropomorphic interfaces in gamification for transitional health game
when against the TAGS instrument. This has suggested the need to provide guidelines to
accommodate the designers and practitioners designing of a transitional care gamified
application, implementing anthropomorphic interfaces. Thus, this chapter aims to answer the

third research question of this research;

RQ3: What are the applicable guidelines for designing a gamified application for transitional

care, implementing an anthropomorphic interface?

In the following section 9.1, the related and available guidelines will be reviewed followed by
the development of suitable guidelines for transitional care gamified application in section 9.2.
Then, the validation of guidelines employing focus group discussion is presented in section 9.3.

Finally, the established guideline is formed in section 9.4.

9.1 The Guideline for Game

Guidelines for software, applications, or game such as those found in Davis, Dautenhahn, Powell,
& Nehaniv, 2010; Isbister & Mueller (2015), Paraskevopoulos, Tsekleves, Craig, Whyatt, & Cosmas,
(2014), are developed to assist the anticipated users (developers/designers/programmers) with a
certain amount of information on how they should develop an application, in their context of
study. The information in a guideline contains standard suggestions/advice, which act as a referral

to users’ actions and decisions.

In previous work by Davis et al. (2010), a guideline was developed based on researchers’
collated experiences during the development of a game for autism, called TouchStory. The

guideline to develop TouchStory seems adequate to provide a practical help for researchers or
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practitioners in developing similar applications. It was because, the guidelines resulted from direct
experiences of teaching and engaging autistic children. Thus, it carefully considered the

characteristics and preferences of typical people with autism.

Other guideline research by Isbister & Mueller (2015) was developed based on research and
development practice on movement-based games. The guideline was validated and refined
through experts’ reviews and interviews, which had made this guideline ready and accessible
online to be used for designing a movement-based game and movement-based interfaces.
Meanwhile, a guideline developed by Paraskevopoulos et al. (2014) provides design guidelines for
developing a serious game for the physical therapy of people with Parkinson’s Disease (PD). This
guideline was developed based on the literature reviews of PDs and games, and outcomes from
the pilot testing of PD’s games designed. This PD game guideline was tailored to the unique
requirement of the physical therapy of PD, which promoted the games for health. Following the
guidelines by Davis, Isbister, and Paraskevopoulos, they are informed either by the review of
literatures, practices, and experiences in developing a related application, or both. Through
literatures and experiences, a guideline is required when there is a need to standardise

information or to standardise a practice for a specific context of application.

In this study, the proposed guidelines follow a similar approach. The literature has informed
the framework (refer Chapter 6) and instruments (refer Chapter 8), were utilised to develop the
guidelines. This guideline aims to provide a design recommendation for the researcher and game
designer in developing a transitional health gamified application, implementing anthropomorphic

interfaces.
9.2 The development of guidelines

The guidelines were developed in a stepwise approach. First, the main category of the guidelines
was extracted from the TAG framework. Second, these categories were synchronised with the
element in the TAGS instrument and then, used to identify the sub categories for each category.
Finally, the items for each sub-category were generated. These items were elaborated with some

examples. The Figure 9-1 illustrates the development steps.

146



Chapter 9

Step 1 - Identify guideline's main category

eExtract components of TAG framework and summarize into categories
e|dentify main category, which are defined based on the TAG framework

Step 2 - Identify guideline's sub category

eRelate agreeable items in TAGS instrument with the identified main categories in step 1
e|dentify sub category; reflecting the main category

Step 3 - Generate guideline

e|dentify items and elaborate examples

Figure 9-1 the steps involved in developing the guidelines

Following the development steps, the guidelines are comprised of 3 main categories, 9 sub-

categories, and 43 items. The structure of the guideline is described in detail in section 9.4.

9.2.1 Identifying the guideline’s main category

Taking the TAGS framework as a reference, there are four factors extracted for inclusion in the
guidelines; anthropomorphic elements, gamification, motivation, and transition health. Based on
these four factors, the purpose and design consideration for developing a transitional health
application were analysed and summarized into main categories of the guideline. The summary
indicated that the elements of anthropomorphic interfaces in gamification, the motivational
effect on transitional health applications, and the elements of transitional applications, should be
considered in the guideline. There are three categories being identified.

1) The gamification of anthropomorphic interfaces - is looking at how the elements and
designs of anthropomorphic interface are gamified in an application.

2) The transitional application - is about the tasks or functions that are related to the
transitional application. The tasks and functions are also related to the anthropomorphic
interfaces and the gamified elements.

3) The motivational effect — mainly to connect the elements and designs of

anthropomorphic interfaces, the gamified elements, and the transition functions.
The following section 9.2.2, will identify the sub-category for each category comprising the
guideline.
9.2.2 Identifying the guideline’s sub-category

Following the three main categories identified earlier in section 9.2.1, the TAGS instrument was
referred to in order to find any related item that matched the main categories. Then, these

related items were used to identify the sub-categories, which provided details of the main
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categories. For each of the main categories listed in section 9.2.1, the extracted sub-categories

are explained as follows;

9.2.2.1 The category of gamification of anthropomorphic interfaces

The sub-categories extracted from the components of the TAG framework and the items in the
TAGS instrument related to these two arguments;
i) How the anthropomorphic interfaces (Als) are designed and

ii) How the anthropomorphic interfaces (Als) are gamified.

When referring to the first argument, three elements were considered as the content of the
guideline. The elements were; 1) customization of anthropomorphic interfaces, 2) the
characteristics of anthropomorphic interfaces, and 3) application accessibility options. When
referring to the second argument, the gamification game elements and their implementation on
anthropomorphic interfaces were included in the guideline. In Table 9-1 below, each sub-category

identified is described in relation to the extracted items.

Table 9-1 Relationship between Identified Categories and Its Sub-Categories for the gamification
of anthropomorphic interfaces

Extracted items related Identified sub Descriptions
to the category categories
i. How the Customizing If the application allows customization on the
anthropomorphic Anthropomorphic Als, consider providing customization for the
interfaces (Als) are interfaces (Al) Al's environment as well (for example; house,
designed vehicle) as well.
Characteristics of If a designer expects a user to maintain
Anthropomorphic his/her engagement, creating an Al shouldn’t
interfaces be static, or just plain without expression and

rigid movement. An animated, lively
anthropomorphic interface will arouse the
user’s excitement and thus, maintain a user’s
engagement in the application.

Accessibility options  In any application, accessibility options are
important. So that the application is available
for different situations such as low internet
bandwidth or low computer performance,
and usable for a wide range of users such as
visually impaired users, or users with a
hearing problem.

The User Agent Accessibility Guidelines
(UAAG) 2.0, (2014) in the W3C’s Web
Accessibility Initiative (WAI) have listed
several guidelines related to an agent based
interface. In this guideline, the relation to
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TAG and their suitability for a transitional
health gamified application will be

emphasized.

ii. How the Create gamified Anthropomorphic gamification offers
anthropomorphic Anthropomorphic excitement. It can welcome challenges for
interfaces (Als) are interfaces users to be involved, perform, and progress.
gamified The design for gamifying an Al depends on

which aspect or purposes the Als are going to
be applied to an application. Als can be
customized when users have earned
sufficient points or upon completion of a
level. The Als can also be changed, usually
into more powerful or more attractive Als.

9.2.2.2 The category of Transitional Application

Based on the components of the TAG framework and items in the TAGS instrument, the sub-
categories extracted for the transitional application related to these two arguments;
i) what constitutes as a transitional application

ii) how transitions can affect the anthropomorphic interface or user’s representation

A transitional application should reflect the self-management functions of transition and the
transition process criteria to shift users from one stage of health to another. The functions and
processes of transition will be more interesting when gamified anthropomorphic interfaces and
other game elements are implemented in the application. Table 9-2 presents the relationship

between the categories and their identified sub-category, and a description of the category.

Table 9-2 Relationship between Identified Categories and their Sub-Categories for Transitional

Application
Extracted items related Identified sub Descriptions
to the category categories
i)  What constitutesasa  The health self- Transitional applications involve functions
transitional management function that could help users to self-manage their
application conditions. These functions should help

users to self-manage and change their
behaviour.
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Transitional process
criteria

The process of transition has several
stages to ensure that the user gains the
essential knowledge of his/her health
condition. Designing mini-apps that
related to the users could help them to
learn more about their health condition.
The mini-apps can be designed by
manipulating the game elements and be
applied to Anthropomorphic Interfaces.

ii) How transitional
health can affect the
Anthropomorphic
Interface or user’s
representation

Anthropomorphic
interfaces on health
and transition

When an Anthropomorphic Interface
represents a user’s health condition, it
makes the application more interesting. A
user can monitor his/her conditions
through their Anthropomorphic Interfaces;
any changes to an Anthropomorphic
Interface indicate the user’s healthiness.
For example, if a user is not feeling very
well, his/her Anthropomorphic Interface
will look pale, or if a user is too tired,
his/her Anthropomorphic Interface can
turn green. From this representation, users
will learn how to manage their health
situations.

9.2.2.3 The category of Motivational Effect

Following the components of the TAG framework and items in the TAGS instrument, the sub-

categories for transitional application relate to these two arguments;

i) What should be included to make an application a motivational learning environment

ii) How anthropomorphic interfaces gamification can be used to motivate the users

Utilising the game elements in the transitional application could affect the users’ motivation in

learning and gaining knowledge about their conditions. Gamifying the anthropomorphic

interfaces will reflect the user’s representation and achievement in a game play. Consequently,

this situation will indirectly maintain the user’s motivation. Table 9-3 describes the related sub-

categories in the category of motivational effect.
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Extracted items related

Identified sub

Descriptions

to the category categories

i) What should be Support a A transitional application designed for
included to make an motivational motivation involves how a person
application a learning acquires knowledge and learns. Some

motivational learning
environment

environment

triggers and learning may affect their
routine and behaviour. Taking advantage
of the utilization of game elements can
contribute positively to their play
experience.

ii) How
anthropomorphic
interfaces can be used
to motivate the users

Anthropomorph
ic interfaces
gamification in
motivating the
users

Gamification of Anthropomorphic
Interfaces is anticipated to arouse the
users’ motivation and improve their
engagement. The design of
Anthropomorphic Interfaces has to be

relevant and match the purpose of the
application. The Anthropomorphic
Interfaces for motivation are also
involved with elements of customization.
The customization could be used to
personalise a user’s representation or to
change a user’s representation to a
different design of Anthropomorphic
Interface that reflects their
achievements.

9.2.3 Generating the guidelines

The items in the guideline were generated in accordance with the descriptions for each of the
sub-categories, the components of the TAG framework and the items of the TAGS instrument
were also taken into consideration. For example, the items generated for the first sub-category of
the gamification of anthropomorphic interfaces design, are shown in Table 9-4. Examples were
first sketched on paper and then transferred to the online tool named the storyboardthat.com. A
similar approach was applied to other categories in the guideline. Details of the generated items

for all categories in the guideline can be found in Table 9-8, Table 9-9, and Table 9-10.
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Table 9-4 An Example of a Guideline: Items Generated for the Sub Category of Customizing

Anthropomorphic Interfaces

Category :
Sub Category :

Relation to components in TAG Framework :
Relation to items in the TAGS Instrument :

Anthropomorphic Gamification Design (AGD)
Customizing Anthropomorphic Interface (Al)

Design Purpose (DEP)
Ease of character customization

Guideline’s Generated Items

AGD1.1: If customization involves Anthropomorphic Interfaces as a whole;

AGD1.1.1: Provide one or more Anthropomorphic Interfaces for users to select from

AGD1.1.2: Allow a user to change his/her Anthropomorphic Interfaces from one

Anthropomorphic Interface to another Anthropomorphic Interface

AGD1.1.3: Make changes between Als easy, so that users don’t struggle and thus, get

demotivated

AGD1.2: If customization involves personalization of Anthropomorphic Interfaces

AGD1.2.1: Provide Anthropomorphic Interfaces with elements to be personalized, such as hair,

face, clothes, accessories

AGD1.2.2: Make a real-time overview of the Anthropomorphic Interfaces, so that the users can

easily make choices

AGD1.3: Consider customizing the Anthropomorphic Interface’s environment.

AGD1.3.1: Provide elements in the environment for personalization, such as sofas, lamps,

pictures, and flowers

AGD1.3.2: Make movement options easy, like using drag-and-drop options or a preview

function, so that the users feel customization is manageable rather than an

inconvenience

AGD1.4: Make use of common designs and familiar interfaces for easy customization

AGD1.5: Offer purchasable items for a user to expand his/her collections

Examples of guideline implementation:

Available Al to
choose according to
rank. Higher ranking
with bold design or
different accessories

Begmner )

i

0 r/p‘l f) _f rﬁn diate I

Advanced
rank

-Information

Personalize Al's: Shirt, hair style,
and other accessories
Include purchasable items

Figure 1: customization of an Al (AGD1-1)

Figure 2: Personalization of Als (AGD1-2)
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9.3 Validating the Guideline

Validating a new set of developed guidelines is deemed necessary. The validation is to ensure that
the contents are suitable and adequate for inclusion in the guideline. For that reason, a focus
group discussion was performed. The discussion involved experts and researchers in game design
and development. Employing a focus group discussion helps to gather experts’ opinions from a
similar background and experience to argue and agree on the subject being discussed. Previous
studies such as Hgiseth & Giannakos (2013) and Hsu, Chang, & Lee (2013) conducted a focus
group discussion on the subject interest in order to validate their tools or guidelines. The subjects
of interest were brainstormed and summarised into related features and these summarizations
led to the general agreements among the participants. Thus, it was used as reference to validate
their tools or guidelines. Similarly, in this study, experts’ views were collected, analysed, and
referred to as the basis to support and validate the developed guidelines. The details of the

conducted study are presented in the following section 9.3.1 — 9.3.6.
9.3.1 Method for conducting the Focus Group Discussion

The method to validate the developed guideline was a focus group discussion, implementing
inspection method for data collection. The focus group discussion is part of the interview method,
explained in Chapter 5.3.1. The guidelines were validated in two steps. First, the guidelines were
sent for English proofreading and editing. Second, the content of the guidelines was discussed
with a group of researchers and experts who have a similar research background or research
interest. The discussion was arranged and conducted in a small group of participants. This was
because, with a small number of people, each participant will have ample space and opportunity
to express his/her opinion on the subject being discussed. Furthermore, it was easier to manage a
small group than a larger group, in terms of arranging the participants’ availabilities, facilitating
the discussion, and taking turns in giving comments and taking notes. Onwuegbuzie & Leech
(2007) summarized that a focus group usually contains 6-10 people. However, they contended
that a small group of participants, around 3-5 participants typically are sufficient to reach
saturation. Thus, in this study, three participants were set in one group discussion. The discussion

session involved one moderator, one assistant (note taker), and the participants.
9.3.2 The Participants

In total, ten people were involved in this study, aged between 23 and 40 years. Two people were
engaged in piloting the guidelines and eight people were gathered for the group discussion. The
participants in the group discussion were selected based on their involvement in game design or

development either in research or in practice. Each of the participants was assigned with ID
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number. The summary of the participants’ background is presented in Table 9-5. Originally,
participants in group 1 were arranged with three experts. However, due to one participant’s last

minute change in availability, the discussion was attended by only two participants.

Table 9-5 Participants’ background

Group 1 (5% July 2017)

1A Researcher in Design, Female Winchester School of Arts, University of
Southampton
1B Designer, Female Software House, in London, UK

Group 2 (6% July 2017)

2A PhD Student in Design, Female Winchester School of Arts, University of
Southampton
2B PhD Student in Design and Marketing, = Winchester School of Arts, University of
Male Southampton
2C Researcher in Web Analytics, female Web of Science, University of Southampton

Group 3 (14 July 2017)
3A Researcher in HCI, Male University of Nottingham

3B Academician & Researcher in University of Leicester
Computer Science, Female

3C Software Developer/Tester, Male Software House, in Nottingham, UK

9.3.3 Discussion Questions

Discussion questions were constructed to examine the suitability of the content of the guideline.
For the purposes of examination, the discussion went through each of the guidelines and the
following questions were asked;

1- What do you think about the guidelines? Do the guidelines make logically sense?

2- How do you think the guidelines can help you to design such applications?

3- What needs to be improved?

There was no particular personal information gathered during the discussion. However,
participants were asked to sign the consent form and the discussion was recorded for the purpose

of transcription and analysis.
9.34 Procedures

The procedure in conducting the focus group discussion includes before, during, and after the

session, from participant recruitment until completion of the study. The details are as follows;
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Pre-Study:

Invitation. An invitation email was sent to the prospective participants. If they agreed to
participate, a meeting for discussion would be set up. The time, date, and venue were arranged

according to participants’ availabilities.

During the study:

Meeting. Participants arrived at the venue as arranged. They were asked to be seated, offered a

drink, and an information sheet was given to them.

Information sheet. Participants were given an information sheet to inform them about the study.
Participants were ensured that no particular information was collected. The responses were only
available in the form of analyses and summary. The emails used for contacting the participants
and consent information were kept confidential. No link would be visible between participant
emails and his/her response sheet. Participants were also informed that their involvement was
voluntary. They may request to pull out from the study at any time, and no further action was
required. Once the participant read the information sheet, they were given a consent form to

sign.

Discussion session. Once the consent form was signed and all participants were ready, the
participants were given the guideline to be reviewed within 10 minutes. After that, the researcher
acting as the moderator started the discussion. As a moderator, the researcher went through the
guidelines one by one and asked for the participants’ opinions on each of the guidelines. Each
participant had a turn to give their opinions. The discussions were recorded and all opinions were

noted. The discussion session lasted about 90 minutes.

After the study:

Once the discussions had finished, the researcher collected the guideline document and

participants were thanked for their participation. No further contact about the study was made.

9.3.5 The Analysis of Findings

Data obtained from the focus group discussions were analysed following the steps in the thematic
analysis. In thematic analysis, recorded discussions were transcribed, coded, and categorized into

themes.

Initially, the recorded discussions were manually transcribed. The transcriptions were coded
into related nodes. These nodes were created based on the mostly discussed text that was
summarized in the discussions. Next, the related nodes were grouped together. These groups of
nodes were linked to the discussion questions in section 9.3.3. Based on the links, the group
nodes were classified into themes. At this point, an inductive approach was adopted to create a

theme. This approach was explained in Chapter 5.5.1. Finally, the obtained data were discussed.
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The discussion of experts’ consensus was then summarized and used as a validation of the

guideline. The steps to analyse are summarized and illustrated in Figure 9-2.

Step 1: Identifying eTranscribe the discussions
responses codes eCoded text into node

*Organized nodes according to the questions
eCategories the nodes into families
eEstablish a thematic categories

*Word frequency and
Percentage

eDiscussion on consensus

Figure 9-2 Stage of analysis for the focus group discussions

Similar words were queried to find the percentage of themes covered in the discussion. Most
of the words found that correlated to the guideline were relation, understand, reference, and
example. The word relation and understand were about the general opinions of the contents of
the guideline. The word reference was referred to for the applicability of the guideline, and the
word example was either used in a constructive and helpful content or referred to the comments

that suggested areas for improvement.

Based on the nodes and the questions asked, a total of seven themes were generated and
summarized according to the category shown in Table 9-6. These themes are discussed in detail in

the next section, 9.3.6.

Table 9-6 List of themes generated from the focus group discussions

Category Themes Description
1. Key findings i. Makes Logically The guidelines were found to make logically sense
about the Sense applied to the context of transitional health
guideline application, implementing the anthropomorphic
gamification
ii.  Helpful example The examples in the guidelines were found helpful

for users to visualize the guideline. However, a
caption and a cross reference between text and
images were needed

iii. ~ Relation to the The guidelines seem to have a connection with the
research framework and instrument in the research
framework

iv. Consideration for A suggestion for future enhancement, which had
future research not been covered in the research framework and
instrument
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2. Key findings
about the
applicability
of the
guideline

i. Reference The guidelines can be used as a reference to
develop and design the transitional health
application

ii. Tool The guidelines are also seen as an assistive tool to
help the designers

iii.  Manual The guidelines are also perceived as a manual that

can standardize the design of the transitional
health application

There were a number of comments and suggestions noted for improvement. The comments were

argued and then, agreed for modification. The comments were synchronized between the three

group discussions and summarized according to each of the sub guidelines, as shown in Table 9-7.

Table 9-7 Summary of comments for each guideline

Sub Guidelines

Comments to improve

AGD1:
Customizing
Anthropomorphic
interfaces (Al)

AGD1.2.2 — cross reference with the figure in the given examples
AGD1.4 — example of common designs in the context of children
applications/games

AGD1.5 — add text option for buying, such as a virtual money, gold bar,
etc.

Examples of the guideline implementation - Add captions for each
figure

AGD2:
Characteristics of
Anthropomorphic

AGD2.3 - Modify. Allow users to interact with an NPC. If using a
Multiplayer application, the application should allow the Als to interact
with other users.

interfaces e Add caption to examples. Some explanation about it might be helpful.
AGD3: e AGD3.2 — change alternative option to alternative text. Rearrange the
Accessibility text to; optionally, consider including alternative text for the images.
options This is important for the user to further identify the image.

AGD3.2 - suggestion to add the text with; Contrast design between
icons and little animation to show a clickable movement
Add caption to examples. Some explanation about it might be helpful.

AGD4: Create
gamified Als

AGD4.1.1 — add cross reference about Al’s customization in AGD1.1 and
AGD1.2

AGDA4.1.3 - add reference, refer to the examples given in the example
section

AGD4.6 — give examples to the other game element. Such as narrative,
element of progression, etc.

Add captions to the examples. Some explanation of the examples might
be helpful.

TA1: The health
self-management
function

TA1.2 — give examples of mini apps such as collecting healthy or sugary
foods, kill germs or bacteria, etc.

Cross reference the guideline with the given examples.

Add caption to examples. Some explanation about it might be helpful.
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TA2: Transitional
process criteria

Cross reference the level of mini apps with Al’s gamification in AGD4
TA2.2 — rewrite: Try to design the mini-apps with levels and reflect the
levels to Als gamification as in AGD4.

TA2.2.1 refer the minimum 3 levels to the current implementation of
transition stage. Thus, item TA2.2.1 change to — A minimum of 3 levels
should be designed per mini-apps are suggested. This reflects the 3
stages of a transitional process currently implemented in the
ReadySteadyGo programme (reference).

Add caption to examples. Some explanation about it might be helpful.

Sub guideline TA3:

Al on health and
transition

TA3.3 — add an example of non-recovery situations, such as users will
lose their lives in the game play.
Add a caption to examples. Some explanation about it might be helpful.

Motivational
Element (ME)

Description that mentions about ARGS element of motivation should
not be mentioned.

ME1L: Support a
motivational
learning
environment

ME1.3 — add surprise elements like changing new themes

ME1.4 — cross reference the guideline with AGD4, TA1.2, and TA2.2
ME1.6 — add an example to a similar range of tasks. Such as, task 1:
choose the right food for maintaining the right level of blood sugar, task
2: choose the right food that contains less sugar, task 3: create a
balanced meal.

ME1.8 — item is not suitable for inclusion in the guideline. Suggested for
deletion.

Add caption to examples. Some explanation about it might be helpful.

ME2: Alsin
motivating the

ME2.4 — cross reference with AGD1.1
ME2.5 — a very high target is too broad and not clear. Suggestion to

users change the guideline into; do not set a very high target for the users to
achieve the points or levels to be able to customize his/her Al
ME2.5 — cross reference the customization of user Al with guideline in
AGD1.1, AGD1.2, and AGD1.3

9.3.6 Discussions of Feedback

The main concern of this study was whether the guidelines were suitable and adequate. All eight

respondents of those three group discussions said the guidelines made logical senses that

reflected insights from the research framework, the instrument, as well as their experiences and

practices. Thus, the guidelines were reflected as suitable. With some improvements to the

content, the guidelines were also considered adequate in this context of study. A sample of

7«

positive comment: “This is interesting”, “understandable, even it is wordy, but easy to follow”,

7«

“this guideline looks comprehensive”, “it is simple and straight forward”, and “this should be

helpful for future development of the application”. There were two respondents who conveyed an

interest about the use of a familiar term and element of design in the existing design practice. In

addition, there were few respondents thought that the guidelines were very much suitable to a
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novice designer or could be used as a starting point in developing such applications, not just for

experienced designers.

In the beginning, respondents had explained about how the guidelines had been developed.
Several respondents believed that the guidelines seemed to have a relation with the framework
and had covered the content of the framework accordingly. Some comments made were; “it looks
like you made the connection”, “I can see how you try to connect the concepts and put it into

practice”, and “Of course you considered it all”, and “it certainly covers the research framework”.

At first, the respondents in the second focus group were not very convinced about the way
the content of the guidelines was arranged. They thought each sub guideline was not associated
with the others and only focused on specific content. After they scrutinized the guideline, they
found the guidelines were actually connected and covered the related story of transitional health

gamified application. Thus, they felt the guidelines were appropriate to the context.

When respondents were asked about how the guideline could help them in designing related
applications, the respondents thought the guideline could be used as a reference or a manual that
will help to standardize the design application. One respondent mentioned that the guidelines
could be used as a starting point to a bigger idea in creating a motivational game in the context of
healthcare. Another conversation between the respondents in the third focus group discussed the
position of the guideline in a software development lifecycle. They projected that this guideline
can be used as a supporting document to analyse and understand the user’s requirement and

thus, can design the application before a programmer develops the application.

Respondents in group one and three did mention a positive comment on how they felt about
the examples in each sub guideline. Some of the comments were: “barely see examples in a
guideline, this is fine.”, “I like the example. It makes the guidelines easier to the users”, and “I like
about the example. They are very helpful”. The examples were thought best if using some
pictures from the existing games. Two of the eight experts felt that the guidelines should be kept
the way they were designed to preserve their originality. However, examples were suggested for
some revisions. The revisions are for the purpose of clearer documentation. The guidelines that
were pointed out by most of the experts as needing revision were; 1) the caption of the figures,
and 2) cross reference between the figures and text in the guidelines. These points were

mentioned in each sub guideline as shown in Table 9-7.

There was also a suggestion addressing the multiplayer platforms, in particular for the
customization and interaction of the anthropomorphic interfaces between the players. This was
an important issue being discussed, but it was decided it would not to be included. It was because

multiplayer was neither within the scope of the guideline nor the research in the framework.
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Another issue that was discussed was a storyline or narrative of gameplay. Noticeably, the
narrative is one of the game elements in gamification (Hamari et al., 2014; Pedreira et al., 2015;
Seaborn & Fels, 2015). Based on the TAG framework, narrative or storyline was not indicated as
the main element of the framework, thus, not in the main scope of the framework. However, as
discussed by experts in the second focus group discussion, the narrative does not have to be told.
Sometimes, the story is conveyed by the game design or by the combination of game elements
used in the game. In the TAG framework, the anthropomorphic gamification could be considered
as part of a narrative in games. In Proske, Roscoe, & McNamara (2014), the character is part of
the game narrative that has an effect on the player as well as in the gameplay. Similar to Turkay &
Kinzer (2014), the character developed the narrative in the game and affected the player’s
identification. Thus, the discussions agreed that the narrative was incorporated in the research,

however it should be further investigated in the future.

Among the comments and the suggestions in Table 9-7, most of the experts requested an
example for certain guidelines. This was to give more insight on how to practically implement the
guidelines. There were no requests for restructuring the guidelines not even to change the format
of the guidelines. However, two of the respondents (1A and 3B) pointed out that the physical
rewards as outlined in sub guideline ME1.8, were not suitable for inclusion in the guideline. This
was because the sub guideline ME1.8 was not a necessary item for creating or designing the

gamified application. Thus, it was suggested for deletion.

Overall, the guidelines that were developed based on the TAG framework and scrutinised by
the researchers and designers seemed to be appropriate. The guidelines have a potential to be
used as a reference tool that accommodates the designers and practitioners designing transitional
health gamified application. The related modifications were made in accordance with the
comments and suggestions from the respondents. The final guidelines are presented in the next

section, 9.4.

9.4 The Guidelines

From the validation study, the guidelines were comprised of three main categories, nine sub-

categories, and 42 items. The structure of the guidelines is illustrated in Figure 9-3.

For each of the main categories, there are sub-categories associated with it. In the guideline,
the title and description for each of the main categories will be on the top of the guideline. The
guidelines are presented in three sections; 1) information on the main category of the guidelines
consisting of title and description, 2) the description of the sub guideline and the items in the sub

guideline, 3) the examples of the guideline implementation.

160



Chapter 9

Guidelines for researchers and practitioners designing for transitional health
gamified application, implementing anthropomorphic gamification

:

Guideline 1: Anthropomorphic

Gamification Design (AGD)
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'

Guideline 2: Transition
Application (TA)
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Figure 9-3 Structure of the Guidelines
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The final version of the guidelines is presented in Table 9-8 for anthropomorphic gamification
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Table 9-8 the guideline for Anthropomorphic Gamification Design (AGD)

Guideline Title Anthropomorphic Gamification Design (AGD)

Description Anthropomorphic interface (Al) applies as user’s virtual representations in
a gamified application. If designers intend to apply Al, following the TAG
framework and TAGS instrument, a few designs elements should be
considered.

Sub guideline AGD1  Customizing Anthropomorphic interfaces

Description If the application allows customization on the Anthropomorphic Interfaces,
consider to provide customization for the Al's environment (for example;
house, vehicle) as well.

Guideline for designers

AGD1.1 If customization involves Anthropomorphic Interface as a whole
(refer to figure 1 for example);

AGD1.1.1 Provide one or more Anthropomorphic Interfaces for users to make selections

AGD1.1.2 Users is able to change his/her Anthropomorphic Interface from one
Anthropomorphic Interfaces to another Anthropomorphic Interfaces

AGD1.1.3 Make an easy alteration between the Anthropomorphic Interfaces, so that users
don’t feel the struggle and thus feel demotivated

AGD1.2 If customization involves personalization of Anthropomorphic Interface
(refer to figure 2 for example);

AGD1.2.1 Provide Al with elements to be personalized such as hair, face, clothes, accessories,
etc.

AGD1.2.2 Make a real-time overview of the Anthropomorphic Interface, so that users can
easily make choices

AGD1.3 Consider customizing the Anthropomorphic Interface’s environment.

AGD1.3.1 Provide the environmental elements for personalization such as sofa, lamp, picture,
flowers, and etc.

AGD1.3.2 Make easy movements like using drag and drop options or select then preview
function, so that users feel manageable rather than inconvenience

AGD1.4 Make use of common designs and familiar interfaces for easy customization in the context
of children. For example; make used of cartoonish or animated home icon, setting icon,
purchasable icon, etc.

AGD1.5 Offer purchasable items for users to expand their collections such as using a virtual
money, a gold bar, etc.

Examples of guideline implementation
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Available Al to
choose according to
rank. Higher ranking
with bold design or
different accessories

ﬁ

—

Beginner L
rank 0

Overview Panel

ﬂ _f|r1termmliate
“—rank

Personalize Al's: Shirt, hair style,
and other accessories
Include purchasable items

J 4 Advanced
rank

Figure 1: customization of an Al (AGD1-1)

Figure 2: Personalization of Als (AGD1-2)

Sub guideline AGD2  Characteristics of Anthropomorphic interfaces

If a designer expects the user to maintain his/her engagement, creating an
Anthropomorphic Interface shouldn’t be static, or just plain without
expression and rigid movement. An animated, lively anthropomorphic

Description

interface will arouse the user’s excitement and thus, maintaining the user’s
engagement in the application.

Guideline for designers

AGD2.1 Consider designing Anthropomorphic Interfaces with natural gesture, expression, eye
contact, and voice effect

AGD2.2 The appearance of Anthropomorphic Interfaces should include gender consideration,
skin colour adjustment, and range of body shape

AGD2.3 Allow users to interact with his/her Als, non-player character, and if using a Multiplayer
application, allow Als to interact with other users.

AGD2.4 Avoid rigid or static Anthropomorphic Interface, which may result in boring

Anthropomorphic Interfaces

Example of guideline implementation

Choose Gender

You've Done a
| Male x | Female x

Great Jobl!! |

Happy | Excited
Expressions

Figure 3: Al shows expression (AGD2.1) Figure 4: Appearance of Al includes (AGD2.2)
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Sub guideline AGD3  Accessibility options

Description In any application, accessibility options are important. So that the
application is available for a different situation such as low internet
bandwidth or low computer performance, and usable for a wide range of
user such as normal users, visually impaired users, or hearing impaired
users.

The User Agent Accessibility Guidelines (UAAG) 2.0, (2014) in the W3C's
Web Accessibility Initiative (WAI) has listed several guidelines relating to
the agent based interface, however, the relation to TAG and its suitability
for a transitional health gamified application emphasizes the following
options;

Guideline for designers

AGD3.1 Designers should consider including basic accessibility option (refer to the example in
figure 5);

AGD3.1.1 Switchable option between texts to voice command
AGD3.1.2 Ability to change the colour scheme or background images

AGD3.2 Optionally, consider including alternative text for the images, contrast the design
between icons, and add little animations to show a clickable movement

(refer the example in figure 6)

AGD 3.3 Easy to manage which means all the icons or symbols in the application are familiar and
try not complicate the process of changing or switching (refer to AGD3.1 and AGD3.2).

Example of guideline implementation (Picture/storyboard)

s— =Right click shows altﬁnathfe text for door
_aX '- Istairimirror
Menu ﬂ f

D Switch text to voice command

I:] Change color scheme*_

D Background option election of
colour A

Sciection of BG

right click shows Al's
name /description

Figure 5: Setting for accessible options Figure 6: Alternative text and clickable options
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Sub guideline AGD4  Create gamified Anthropomorphic Interface

Description Anthropomorphic gamification offers excitement. It can welcome
challenges for users to involve, perform, and progress. The design for
gamifying an Anthropomorphic Interface follows which aspect of
Anthropomorphic Interfaces applied in the applications. Anthropomorphic
Interfaces are customized when users have enough points or Als can be
changed into different Anthropomorphic Interfaces, usually into a more
powerful Anthropomorphic Interface or more attractive Anthropomorphic
Interface, when users complete certain levels.

Guideline for designers

AGDA4.1 Implementing basic game elements should involve Anthropomorphic Interface (refer the

example in figure 7);

AGD4.1.1 Points, badges, trophy, and levels reflect the Anthropomorphic Interface’s
customization in AGD1.1 and AGD1.2

AGD4.1.2 Users progress from easy levels to more difficult levels

AGDA4.1.3 Anthropomorphic Interface is part of a Leaderboard which represents user’s identity

and his/her achievement

AGDA4.2 Try not to complicate the criteria to achieve points badges, trophy, and levels

AGDA4.3 Consider adding various options on rewarding the user’s achievement

AGD4.4 Offer purchasable points (with limits) for users to continue his/her activity
AGDA4.5 Considered exchangeable points with other game elements

AGD4.6 Consider utilising other game elements as well such as progression, storyline, etc.

AGD4.7 Avoid giving too many points for a simple task

Example of guideline implementation (Picture/storyboard)

/| AvARDS

::Lf

TOTAL POINTS:
45C 123
_~.gold bar
g O gtl} trade

0 e

| * L eaderboara
User's Info

| Ranking
Achievement

I| Total points

YOU'YE EARNED
1000 POINTS

Figure 7: Implementation of game elements
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Table 9-9 the guideline for Transition Application (TA)

Guideline Title

Description

Transition Application (TA)

Transition application is an additional tool that helps a user with his/her
transition process. The process requires stages to differentiate the
transition process and to indicate the progress of users in transition.
Gamifying Anthropomorphic Interfaces with other implementations of
game elements will help to make the transition application more
interesting. To develop an application for transition health, designers
should consider including the few design elements, reflected from the TAG
framework and the TAGS instrument.

Sub guideline TA1

Description

The health self-management function

Transitional application involves with functions that could help the users
self-manage their condition. The function should support users to self-
manage for a change in their behaviour.

Guideline for designers

TA1l.1 Provide functions for users to set or control his/her health routine.
(refer the example in figure 8)

TA1.2 Provide mini apps that are closely related to health that covers the user’s condition. For
example collecting healthy or sugary food, killing gems or bacteria, etc. Having a similar
range of tasks will help the users to master the related skill or knowledge

TA1.3 The users may be able to organize the task or mini apps where user can choose which tasks
need to be done, and in which order they like to do them (refer to the structure of mini
game in figure 9)

TA1.4 It could be good if the application is able to control user’s long hour engagement (non-stop
playing is not good for a user’s health). Add a setting or manipulating the engagement
through the presentation of Anthropomorphic Interfaces

Example of guideline implementation

X
Alert (Reminder)
Medication (have you take your pitD
\\.
Water Intake reminder ‘F\:*'L
[Traovew ”ﬁm:
| Day:
| Hours:
|
Health function
setting
Figure 8: Setting for user health control Figure 9: Mini Apps in game
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Description

Chapter 9

Transitional process criteria

Process of transition requires several stages. This is to ensure users gain
the essential knowledge of their health condition. This can be done by
indicating to the users how well or how much information they gain from
one activity (one mini app). The application can be designed by
manipulating the game element and being applied with an
Anthropomorphic Interface. Level elements could serve the purpose of
indicating the different stages to the user.

Guideline for designers

TA2.1 Try to clearly show the type of health conditions the apps or mini apps are trying to cater
for, so that the user will stay on track.

TA2.2 Try to design the mini apps with levels and reflects the levels to Anthropomorphic
Interfaces gamification as in AGD4

TA2.2.1 A minimum of 3 levels should be designed per mini-apps suggested in accordance to
the stage of a transitional process. However, the number of levels could be adjusted
accordingly.

TA2.2.2 Try to design the levels with different difficulties

TA2.2.3 Difficulty in levels as completed in time or by a certain number of moves

TA2.3 Consider designing one learning subject in one mini app. For example; collect unhealthy
food, or choose the right monster/gems to kill, etc. (refer the example in Figure 10)

TA2.4 Avoid complicated tasks as it could demotivate the users

Example of guideline implementation

RO

Total Points: 123456
—{—Energy level:

User's Info;

Mini Apps
(>>] X
Kill the gems & Monsters
* ™
Y ¥

learning tips:
killing gems to
stay clean

Figure 10: the Mini Apps and user info/status
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Sub guideline TA3 Al on health and transition

Description When an Anthropomorphic Interface represents the user’s health
condition, it makes the application more interesting. Users can monitor
their condition through their Anthropomorphic Interfaces. Any changes to
Anthropomorphic Interface indicates a user’s healthiness. For example, if
users are not feeling very well, his/her Al will looks pale or if the user is too
tired, his/her Anthropomorphic Interface will change to green. From this
representation, users will learn how to manage their health situation.

Guideline for designers

TA3.1 Apart from the user being able to customize his/her Anthropomorphic Interface, try to
design the user’s Anthropomorphic Interface according to his/her level of health condition
(refer to the example in figure 11)

TA3.1.1 The Anthropomorphic Interface is changeable in colour, such as red for angry, blue
for cold, white for pale, etc.

TA3.1.2 Consider providing the user with a recovery option like Anthropomorphic Interface
needs to rest for some time from playing, or take medication, or exchange the
condition with points. This will later affect the user’s Anthropomorphic Interface.

TA3.2 The Anthropomorphic Interface could also has facial expressions based on the user’s
condition.

TA3.3 Avoid non-recovery situations such as those where the users will lose their life in the
gameplay, and do offer more options of recovery.

Example of guideline implementation

Health status I bar or time control .
Mini Games

Tips:

*Low enery, rest for 2 hours and energy restored

*play more games to increase point (thus, change for more
energy)

Figure 11: Anthropomorphic Interfaces representation according to the user’s health status
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Table 9-10 the guideline for Motivational Element (ME)

Guideline Title Motivational Element (ME)

Description Motivational Element relates to with how Anthropomorphic Interface
gamification in transitional application could affect users’ motivation
and thus, maintain their engagement with the application. Following
the TAG framework and the TAGS instrument, the motivational element
could be one with gamified Anthropomorphic Interfaces and one that
reflects the element of motivation. This to support users in
learning/gaining knowledge about their condition.

Sub guideline ME1  Support a motivational learning environment

Description A transitional application design for motivation involves one’s learning
acquisition. Users may get something, regardless of whether or not
they subsequently use the application, it might affect his/her routine
and behaviour. For that, taking advantage on the utilization of game
elements can contribute positively to the play experience.

Guideline for designers

ME1.1 Provide help functions to keep users feeling supported or giving hints when users
seem lost

ME1.2 Try to design the application with familiar icons, symbols, and objects

ME1.3 Try to include surprise elements — bonus points, booster elements, jumping into
higher levels, changing to a new available item for Anthropomorphic Interfaces, new
theme etc.

ME1.4 Offer a selection of mini apps/games within the application such as in AGD4, TA1.2,
and TA2.2

ME1.5 Provide unlimited opportunities to play and try again when users fail to complete a
task

ME1.6 Try to design a similar range of tasks for a user to practise his/her skills. Such as, task
1: choose the right food for maintaining the right level of blood sugar, task 2: choose
the right food containing less sugar, task 3: create a balanced meal.

ME1.7 Itis good to provide some feedback on users performance but avoid a long sentence
(users might not read it all) and unpleasant words (users might feel discouraged)
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Example of guideline implementation

Mini Games

oMy
- Add 1000, Bonus
. LEVEL 2 (EASY) POINTS.12345 Pointllh |m
Run, Juill, avoid

3 E

the sh

b \

| L7
Y om— @

Level Untock!Ig:)

w— . o

Figure 12: Range of functions to motivate the user

Sub guideline ME2  Als in motivating the users

Description Anthropomorphic gamification is expected to arouse a user’s

motivation and improve a user’s engagement. The design of
Anthropomorphic Interfaces has to be relevant and match with the
purpose of the application. The Anthropomorphic Interfaces for
motivation also involves with the element of customization. The
customization could be to personalise the user’s representation or to
change the user’s representation to the different design of
Anthropomorphic Interfaces that reflect his/her achievement.

Guideline for designers

ME2.1

ME2.2

ME2.3

ME2.4

ME2.5

Make use of game elements. Allow a user to upgrade his/her Anthropomorphic
Interface and/or to upgrade the Anthropomorphic Interface’s accessories when they
have enough points, when they have reached the required level, or when users

complete a certain task.

Provide relevant Anthropomorphic Interface designs, which match with the purpose

of the application.

Consider providing advanced design customization of Anthropomorphic Interface
according to user’s achievement. The higher the achievement the stronger the design

of Anthropomorphic Interface could be done.

If the Anthropomorphic Interface is not customizable, provide a different
Anthropomorphic Interface with a different ranking of design. Users with higher
achievements can choose the higher ranking Anthropomorphic Interface such as in

AGD1.1

If possible, do not set a very high target for the users to achieve the points or levels to
be able to customize his/her Anthropomorphic Interface (refer to customization of
Anthropomorphic Interfaces in AGD1.1, AGD1.2, and AGD1.3)
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9.5 Chapter Summary

This chapter explained the development and validation of a set of guidelines for the design of
transitional health care gamified applications, implementing anthropomorphic interfaces. Based
on the outcome of the assessment of current games using the TAGS instrument, developing a new
guideline was deemed necessary to balance the implementation of anthropomorphic interfaces in
gamification for transitional care in a game. Thus, the guidelines would facilitate the task of a

researcher or practitioner in designing a transitional health gamified application.

The content of developed guidelines consisted of main categories, with sub-categories, and
items of guidelines. These contents were extracted from the TAG framework and the TAGS
instrument based on the purpose and design consideration for the transitional health
applications. The developed guideline required validation. The validation was conducted by
employing focus group discussions. A focus group discussion is deemed necessary to gain insight
from a specific group of experts pertaining the suitability and sufficiency of the new developed

guideline. The discussions involved eight respondents and they were divided into three groups.

The findings from the discussions suggest that the guidelines were appropriate and sufficient
to the context of this study. There was no amendment to the structured of the guideline. A few
modifications were made according to the comments and suggestions from the discussions. The
discussions agreed that the guidelines had connected the concepts and put them in practice.
Thus, it showed the applicability of the research framework. Finally, the validated guidelines

consist of three main categories, with nine sub-categories, and 52 items of guidelines.

Next, Chapter 10 will discuss the findings of the research conducted as a whole. The

discussions will be based on the three main research questions outlined in Chapter 1.2.
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Chapter 10: Final Discussion

This research investigated the issue of designing an acceptable interface tool for transitional care
gamified applications by implementing an anthropomorphic interfaces. Considering this, this

thesis answered three questions;

RQ1: What is a suitable framework for the use of anthropomorphic interfaces in

gamification for transition healthcare, transfer from hospital care to self-care?

RQ2: What are the appropriate metrics to measure the gamification of anthropomorphic

interfaces in transitional care applications?

RQ3: What are the applicable guidelines for designing a gamified application for

transitional care, implementing an anthropomorphic interface?

A conceptual framework was constructed by analysing research related to gamification,
human computer interaction, and healthcare applications, and then synthesising these findings
into related components. The framework for anthropomorphic interfaces in gamification for
transitional care in health (TAG) was validated through a triangulation of research, interviews with
researchers and developers, and a survey of people living with particular health conditions
(diabetes and cancer) (see Chapter 6). In addition, to understand the framework, the framework
was utilised to measure the extent of anthropomorphic interface in a gamified application,
enabling users to acquire knowledge of their health condition to achieve self-management. For
that, a measuring instrument called the Transitional Anthropomorphic Gamification Scale (TAGS)
was developed (see Chapter 7), validated, and used to investigate the relationship among the
factor of TAGS in game scores (see Chapter 8). The relationship helps inform which factors
influence the design of anthropomorphic interfaces in gamification for transitional care
application in existing games. The findings of TAGS (see Chapter 8.4.5) support the development
of a design guideline for researchers and practitioners to design a transitional care gamified
application, implementing anthropomorphic interfaces. The guideline was validated and it was
implicitly shown that the framework could be practically applied to design a gamified application

in this context of study (see in Chapter 9).

This chapter discusses and summarises the findings related to each research question,
identifies research limitations, and offers practical suggestions and implications, related to

anthropomorphic gamification for transitional healthcare.
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10.1 The Framework

RQ1: What is a suitable framework for the use of anthropomorphic interfaces in gamification for

transition healthcare, transfer from hospital care to self-care?

The framework of Anthropomorphic Gamification for Transition (TAG) is a result of the
consolidation of three main research areas in the literature review - the human computer
interaction (HCI) research, gamification research, and healthcare research. From the research,
motivational design application of anthropomorphic interfaces in gamification that influences the
behaviour of users in the transitional care process was synthesized as the main theme of the
framework. This suggested that the element of anthropomorphic interfaces, game elements,
motivation aspect, and the features of transitional application are the principles adopted to
provide a conceptual framework. These principles become the factors of the framework. The
factors break down into several components (e.g.; social response, game elements, attention, and
self-management) and each component was divided into several elements (see Chapter 4.4). The
elements represent the individual variables that can be modified or manipulated in the design and

future research.

The TAG framework was validated in the context of experts’ knowledge and practice, and
patients who live with cancer and diabetes (in Chapter 6.1). Departing from the validation, the
TAG framework was refined and integrated a few elements and components that were important

for the design of anthropomorphic gamification in transitional healthcare applications.

The different types of anthropomorphic interfaces introduced in the TAG framework could
have a positive benefit in defining the way the users perceive their representation in an
application, which reflects in the way the user plays or engages in a gameplay (see Chapter 4.4).
The TAG framework also supported the concepts of social responses and social presences (as
argued in Chapter 2.3 and 2.4) in designing trustworthy and preferable elements of an
anthropomorphic interface (see Chapter 6.3). The design of anthropomorphic interfaces is in line
with accessibility suggestions for an agent based interface (‘User Agent Accessibility Guidelines
(UAAG) 2.0°, 2014). Following the standard accessibility option, the TAG framework shows an
integrated anthropomorphic interface design that ensures the usability and availability of an
application to users with impairment or with limited access. Thus, this accessibility option could
possibly help users with particular health conditions such as cancer and diabetes, to learn about

their condition and enjoy the transition process.

The TAG framework could be manipulated to design a gamified application. By integrating an
anthropomorphic interface and game elements of gamification, the gamified application would

positively maintain the user’s motivation, especially when they enjoyed using the application.
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These positive effects were in line with research that mainly studied the effect of gamification
using points, badges, and a Leaderboard (Deterding, 2012; Mekler et al., 2013). In the TAG
framework, different combinations of game elements were embedded into the application. This
includes the different types of anthropomorphic interfaces, which is not only the avatar.
Following the analysis of experts’ interviews on anthropomorphic interfaces and gamification in
Chapter 6.2.1.2 and the analysis of the TAG framework in Chapter 6.3, the combination of game
elements and anthropomorphic interfaces should expanded the utilisation of gamification. Thus,
supporting the use of an anthropomorphic interface in gamification for transitional healthcare

applications.

The TAG framework showed a holistic view of anthropomorphic interfaces in gamification for
transition care, that the previous research did not adequately consider (see in Chapter 4.4). The
proposition of TAG framework supported the integration of game elements (such as points, levels,
badges, and trophies) applied for transition gamified applications (Wilson & McDonagh, 2014). In
addition, the TAG framework promotes a different method of knowledge acquisition in gaining
self-management skills. This can be seen through anthropomorphic interfaces as a user’s
representation, implementation of game for users to learn about their condition, the gamification
of anthropomorphic interfaces, and game elements for users’ achievements. These methods are
in line with the concept of meaningful gamification that focuses on elements of play rather than
mainly on the elements of scoring (Bogost, 2015; Nicholson, 2012). Consequently, the TAG
framework could possibly improve the way users learn while playing, which indirectly enhances

the user’s motivation in the transition process.

In considering motivation, the TAG framework showed the importance of the motivational
concept being included in the framework, in order to understand the motivational outcome of the
application of anthropomorphic interfaces in gamification for transitional care. This inclusion has
integrated the motivational influence on the gamification of anthropomorphic interfaces,
anthropomorphic interfaces in healthcare, and gamification for transition. Thus, it added another
positive value to the related previous work that focussed on a specific contexts, such as -
anthropomorphic agents motivation (Baylor, 2009), anthropomorphic interfaces gamification
(Kuramoto et al., 2013; Otake et al., 2014), anthropomorphic interfaces in healthcare (Van Vugt et
al., 2009), and gamification for transition (Wilson & McDonagh, 2014). The concept of motivation
could possibly provide more insights on user behaviour change, resulting from the gameplay. In
particular, a user’s daily health pattern or the way they perceived their condition could change
from gaining some knowledge or acquiring self-care skills by playing games. This suggests that the

TAG framework corroborates previous studies, such as King, Greaves, Exeter, & Darzi, (2013) and
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Wilson & McDonagh (2014) that postulate the effect of gamification to encourage positive

healthcare behaviour.

Consequently, the TAG framework is an integrative structure in which the concept of
anthropomorphic gamification for transitional applications can be understood and supported by
its factors, components, and elements that connect together. Thus, the TAG framework is
considered a suitable conceptual framework for the use of anthropomorphic gamification for

transition healthcare.

10.2 The Instrument

RQ2: What are the appropriate metrics to measure the gamification of anthropomorphic

interfaces in transitional care applications?

A new metrics were developed, validated, and formed as an instrument to measure the amount
of anthropomorphic gamification applied in games, in facilitating the users’ acquisition of
knowledge about his/her health condition towards self-management. The instrument, called the
Transitional Anthropomorphic Gamification Scale (TAGS) was developed using the TAG framework
as a reference. The goal-question-metric (GQM) approach was applied to extract each measuring
item in the instrument (in Chapter 7.1). The TAGS instrument feasibly provides analysis on the
application of anthropomorphic interfaces, utilisation of game elements, anthropomorphic
interfaces in gamification, features of transitional care for self-care, and the motivation and
learning effects when using anthropomorphic interfaces in gamification in transition care

application.

As a newly developed instrument, several experiments were conducted to ensure the use of
the framework in this context of the study was valid (see Chapter 8). The findings from the
validation experiments demonstrated that the items were necessary and suitable (see Chapter
8.1), the items were cleared and understandable to the participant (see Chapter 8.2), and the
instrument as a whole was statistically significant and showed that the instrument had measured
the same related concept (see Chapter 8.3). This suggests that the TAGS had demonstrated a
promising approach to measure the anthropomorphic gamification for transition healthcare in

games.

As argued in Chapter 7, it is necessary to develop a new instrument in the context of this
research. Previous research and available instrument do not integrate and do not fully support
the TAG framework. This can be seen when referring to an anthropomorphic interface, when it is
measured on users’ perceptions and the effects on users’ interaction, motivation, and

engagement (Banks & Bowman, 2016; Bartneck et al., 2009; Heerink et al., 2009). Considering the
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utilisation of game elements, the gamification was generally being measured for enjoyment,
experience, and engagement (Cakiroglu, Basiblyuk, Giler, Atabay, & Memis, 2016; Wiebe et al.,
2014). For transitional process, current available instruments were measuring the level of
readiness but this was not the focus of this thesis (refer manual survey e.g. Sawicki, Lukens-Bull,
Yin, Demars, Huang, Livingood, & Wood, (2011)). Measuring for readiness could however, be
done for future work. Meanwhile, developing and validating the TAGS instrument showed that it
added a different perspective on measuring an anthropomorphic interface, added a new way to
measure how the game elements should be designed for transition application, and added

another apprehension about how learning about motivation would affect the transition process.

As a whole, the instrument focuses on measuring the design and features of an application.
In particular it can be used to see how the anthropomorphic interface, gamification, and
transition application should be designed in order to provide a standard set of design applications.
This standard would be helpful for the developers, so that they could design an application that

could help users gain more insight into their health condition during the transition process.

10.3 The Guideline

RQ3: What are the applicable guidelines for designing a gamified application for transitional care,

implementing an anthropomorphic interface?

To practically apply the framework, a standard guideline was developed for researchers and
practitioners for designing a gamified transition care application was developed (in Chapter 9).
The guideline was developed with the TAG framework (in Chapter 6) and TAGS instrument (in
Chapter 7 and 8) as the references. The development approach was in line with the approach
applied under the previous research guideline (Isbister & Mueller, 2015; Paraskevopoulos et al.,
2014). The guideline was examined and refined through a focus group discussion, involving eight
experts in the fields of game and design. Positive feedback from the discussion (see Chapter 9.3.6)
suggested that the guidelines made logically sense, reflecting the framework and instrument
being researched that could lead to practical guidelines which researchers and practitioners

would use.

Two notable issues were suggested for inclusion in the guideline (see Chapter 9.3.6). The
suggestions were related to building an application on a multiplayer platform and the effect of
game narrative. These two suggestions were not researched in the framework but would be
worth researching in future research. Apart from that, the experts thought the graphic examples
in each of the sub categories were very helpful. They suggested that this form of example should
be included in any new guidelines, so that through graphic examples, users can learn and be able

to visualise the concept being implemented. The finding of implementing graphic examples in a
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guideline was in line with the findings of Isbister & Mueller (2015) work and supported the

suggestion of a standard item contained in a guideline by Petrie & Bevan (2009).

Noticeably, the guidelines were only validated for their content. Future research will shed
more light on the acceptability of the guideline. In particular, if a prototype could be designed and
developed based on the guideline, and then tested for its acceptability. Thus, it will further
validate the guideline. Overall, it was agreed that the set of design recommendations in the
guideline should be considered as suitable and adequate, in this context of research. The
guideline could positively benefit the researcher and practitioner in a future design. As of yet,
there are no integrated guidelines concerning anthropomorphic gamification for transitional
application. This research has provided significant evidence to support the value of using the TAG

framework and the TAGS instrument in designing a transitional application.

10.4 Implications

The implication of this research is summarised based on the findings of the application of
anthropomorphic interfaces in gamification for transition healthcare. The summary is presented
in several areas; 1) — the effect to the research field of anthropomorphic interfaces, gamification
and healthcare, 2) —propositions made to researchers and practitioners (developer or designer)

related to healthcare application, and 3) - effects and suggestions to the healthcare body.

10.4.1 For the field of anthropomorphic interfaces, gamification, and transition health

research

The outcome of this research presents coherent integrative perspective structured for the
application of anthropomorphic interfaces in gamification in transitional care. The TAG framework
could be seen as a starting point to facilitate the operationalisation of anthropomorphic interfaces
in gamification particularly for those who wants to explore a tool for a transitional care
application. Other healthcare applications requiring assistive tools for knowledge and self-
management skills, could utilise the TAG framework. An addition to the framework could be

further explored in the future.

Apart from the TAG framework, the validation of the TAGS instrument has shown that the
factors can be generalised into individual factor, or the factors can be manipulated through a
combination of components, selected based on the context of the investigation. This may be of
value to other researchers who want to apply the instrument, exploring the factors or
components as a whole or independently. The TAGS also can be utilised to analyse the current
design concept in games, in particular for playful and motivational designs that are involved in

anthropomorphic interfaces in gamification. These analyses could inform about the relevance of
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designs, in accordance with the design requirement of TAG. Thus, it implicitly helps for the

expansion of more research in game design and in healthcare applications.

By considering the TAG and TAGS, research had led to a design concept, a guideline of a
transitional care application, implementing anthropomorphic interfaces. This guideline could be
useful as a reference document in researching the same research context. It could also offer
additional input in research in particular for those who want to develop a related design

recommendation or expand the guideline in a greater context.

The research of anthropomorphic interfaces in gamification for transition care could be
improved, particularly by emphasizing a theoretical foundation that demonstrates the game or
application immersion, effectiveness, and user acceptance. In terms of understanding the
anthropomorphic interfaces in gamification for transition care in games, there is considerable
potential for more gamification of anthropomorphic interfaces being designed to promote
healthcare content. Consequently, the related findings will add to the field of anthropomorphic

interface theory, gamification theory, and healthcare theory.

10.4.2 For the researcher and practitioners

This research could also be useful to researchers who are conducting research in Human and
Computer Interaction, in games, serious games, gamification, and in healthcare research. The
earlier discussion of this study shows at least two ways for the TAG framework can be utilised to
study anthropomorphic interfaces in gamification for transition care in games. One could be
related to a customisation of the framework, whereby the researchers could adapt or adopt the
framework into their context of study. Another possibility is that the interpretation of findings
from the TAG could help the researcher to contextualize individual factors, or components, or the

elements of the TAG. As a result, these findings would lead to other significant research gaps.

The framework and instrument could offer practitioners the foundation of a transitional care
application. This will help them to analyse the current available design and apply it accordingly.
Practitioners could value the guideline as a reference document, it provides a standard that could
guide practitioners, in particular during the pre-design phase in developing a game. Similarly, in a
software development lifecycle, this standard design could add value to the software
requirements analysis. The guideline could be understood as a preliminary idea for the

practitioners’ plan and design of the game or the gamified application.

In addition, both researcher and practitioner can use the TAGS instrument as a tool to
evaluate current games. The findings from the evaluation helps to inform about the suitable

design, features, and content of a transitional care application. Considering the impact of the TAG
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framework, the TAGS instrument, and the guideline to researchers and practitioners, in the

future, it is suggested that a prototype be developed and tested for acceptance.

10.4.3 For the healthcare context

In terms of the healthcare field, the current research brings an important aspect to light, in
supporting the existing healthcare processes. The research has stated that a playful gamified
application plays an important role in maintaining patients’ motivation. In general, the
proposition of this research for the healthcare field seeks to promote a positive change to the
pattern of patients’ behaviour, despite only the play experience. From that, it helps the people in
the healthcare context to perceive that gamified application has an influence in motivating the

patients to go through their condition.

Healthcare practitioners and researchers referred to in interviews believed that the outcome
of the framework would become a good communication tool between patients, their families, and
the doctors, or nurses. The doctors or nurses could use the TAGS instrument to assess the

suitability of a game in assisting their patient, in a transitional care context.

As for the guideline, this research is seen as a preliminary work for a more intervention tool
introduced for the transitional healthcare. The guideline could be benefit the people in healthcare
field, like the consultants and administration, in planning for a strategy to engage with patients
during the transition process. Through continued engagement on the gamified applications,
patients will learn about their condition such as what should and should not be done, should be
taken, and how to manage. This will at least help the patient to develop their self-management
skills. As this research focuses on a transitional care in health, transferring a patient from one care
to another care, this research could be improved and applied into other gamified applications

across a variety of healthcare purposes/processes.

10.5 Limitation

The focus of this thesis was to investigate the design of gamified applications that can maintain
patients’ motivation in a transitional healthcare. The framework uses motivational theory to
illustrate the effect on the use of anthropomorphic interfaces in gamification in transition care on
patient motivation. This thesis outlines several limitations. One of the limitations is that the
number of games employed in this study was limited to four, consisting of two general fun games
and two health related games. The chosen games were not related to transition because there
were no commercially available games purposely created for transition. Even so, the games were

carefully chosen, particularly for their features, in order to generalise the findings for this study. It
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is possible to repeat the study employing different games with more features and characteristics

in order to provide more informed views on how to generalise the findings.

Another limitation is the type of participants in the instrument validation test. All of the
participants were carefully chosen. They included a computer science student at the University of
Southampton who had the necessary experiences and background in designing and developing a
game or a software system. However, these participants are more representative of a western-
centric perspective. Having a diverse range of participants from various commercial backgrounds,
different culture, or even from different nationalities, could provide different recommendations
for the instrument. Culture was not considered in the experiment from the outset, as that was not

the aim of the validation test. Therefore, this could be expanded in future work.

The study is also limited in terms of comparisons, as there are a limited number of available
frameworks related to anthropomorphic gamification in transitional healthcare. This was because,
a new programme for patients in transition was being introduced, nationally in the United
Kingdom. Thus, it would be difficult to analyse the impact of the TAG framework in games
compared to other frameworks. Regardless of the limitations, this thesis has formed the
foundation for subsequent studies to understand the application of anthropomorphic interfaces

in gamification for transition care in games.

10.6 Chapter Summary

This chapter presented the discussion of findings, its implications in research and industries, and
the limitations of the study. Following the discussion in this chapter, three research questions
were discussed. The discussions showed that the findings of the work in this thesis have provided

insights into the use of anthropomorphic interface in gamification for transitional care in health.

This chapter suggested that from the perspective of anthropomorphic interfaces,
gamification, transition features, and motivational element, the TAG framework has offers an
integrative structure in which the transitional care application can be understood and applied.
The new developed TAG framework was considered a suitable conceptual framework and thus,
answered the first research question. This chapter also explained that every item in the TAGS
instrument has been carefully created and was developed using the TAG framework as a
reference. The validation processes had confirmed the importance of the items for inclusion in
the instrument. Thus, answering the second research question of providing appropriate metrics to
measure the gamification of anthropomorphic interfaces for transitional care in health. This
instrument has shown that the framework can be used further in other contexts. The third
research question looked at the applicability of the framework and the instrument. A set of

guidelines containing many design recommendations was developed and validated. This chapter
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discussed that the guidelines could positively benefit researchers and practitioners in their future
research and design for transitional care gamified applications, in implementing anthropomorphic

interfaces.

There are several implications resulting from this study. Noticeably, the implications were
seen as an advancement of a research undertaken in a gamified application, anthropomorphic
interfaces, and in healthcare applications. The implication reflected the research field of
anthropomorphic interfaces, gamification and healthcare, the propositions offered to the
researchers and practitioners related to healthcare application, and the effects to the healthcare
body. The research acknowledges certain limitations, such as the number and type of games
utilised in the validation experiment. However, these limitations might be worthy of consideration

in future research.
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Chapter 11: Conclusion and Future Work

In a transition process, patients transfer from hospital care to self-care, or from one stage of health
to a better stage of health, are often have problems committing to the transition process until they
are able to self-manage. During the transition process, patients are required to acquire knowledge
and skills related to their condition, to prepare themselves for self-management. Eventually, changes
in behaviour to one’s health routine or pattern in controlling a situation, will develop. However, the
transition process might take some times thus patients may lose interest. Previous studies by Field
(2014) and Marape (2013) have shown that additional tools are required to support and motivate
the patients’ engagement throughout the transition period. One approach to support and motivate
the patients is through the involvement of technology, which is playful, motivating, and it stimulates

learning by playing games (Wilson & McDonagh, 2014).

When playing a game, one interesting aspect for a patient is to see how well or how badly they
are progressing. This progression can be seen through his/her in-game representation, with various
character designs - a character that resembles human qualities and characteristics, is referred to as
an anthropomorphic interface (Khan & Sutcliffe, 2014). With this anthropomorphic character, the
patient’s representation can be personalised or customised according to his/her health condition. In
addition, gamifying the patients’ character could stimulate their motivation and thus, indirectly
motivate them to keep playing the game. These situations help the patient to keep on using the
game when they are in the transition process, which could develop a long-term interaction between
the patient and their in-game anthropomorphic character. Considerable research has previously
been conducted on; Anthropomorphic interface designs, personalisation motivating players,
different designs of game elements, and gamification for motivation (e.g. in Birk, Atkins, Bowey, &

Mandryk, (2016), Deterding (2012), Khan & Sutcliffe (2014)).

Playing game seems to improve patients’ motivation and engagement (Baranowski, Buday,
Thompson, & Baranowski, 2008; Birk et al., 2016; Kuramoto et al., 2013). An integrated design
related to the use of gamified anthropomorphic interfaces in transitional care applications has not
been defined. As discussed in Chapter 2, different users might bond with different types of
anthropomorphic interfaces and different designs of gamified applications could yield a different
motivational effect on a patient’s engagement in the transitional healthcare process. Besides, there
is no game or web-based application available in the market that supports patients in transitional

healthcare or an application that is practically used in the transitional process. There is an evident
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need to consider the design of applications for transitional healthcare, in particular, by implementing

gamification of anthropomorphic interfaces.

As discussed in Chapter 3.2, among the healthcare research, there is one existing research
project on the application of gamification in supporting the transitional care process (Wilson &
McDonagh, 2014). However, this research focus on patient’s transitional checklist and it does not
focus on anthropomorphic interface design and its motivational influence on transitional healthcare.
There are also relevant findings of anthropomorphic interface application in healthcare which
related to personifying health through user’s representation (Schmeil & Suggs, 2014),
anthropomorphic character as the health advisor to help the user to change (Lisetti, Amini, Yasavur,
& Rishe, 2013; Van Vugt et al., 2009), and the effect of anthropomorphic interface in healthcare
website (Sah & Peng, 2015). Moreover, there are also other significant research findings on
gamifying an anthropomorphic interface, in which the user’s representation can be customized
when certain levels or points are achieved (Kuramoto et al., 2013; Otake et al., 2014). However,
they seems inconclusive when considering a gamified application of anthropomorphic interface in
transitional healthcare. Therefore, this thesis has developed a conceptual framework for
anthropomorphic interfaces in gamification for transitional care in health (TAG). This framework was

created, validated, and applied.

This chapter concludes the research conducted for this thesis. The chapter begins with a
summary of the framework, followed by the contributions this research makes, and finally,

proposing potential future work directions at the end.
11.1 The TAG Framework: a summary

The research in this thesis is divided into three sections; the development of the framework, the
validation of the use of the framework, and the applicability of the framework. A review of relevant
literature on anthropomorphic interface research (Chapter 2), gamification research (Chapter 3.1),
and transition healthcare research (Chapter 3.2) had led to the development of an integrated
framework. This framework emerged from the research proposition in Chapter 5 about the
application of an anthropomorphic interface in gamification for transitional healthcare. The

summary of the work completed by this research is presented in Table 11-1.
11.1.1 The development of the framework

Chapter 4 discussed the newly developed Anthropomorphic Gamification for Transition (TAG)

framework in detail. The conceptual framework was grounded in the following research areas;
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Table 11-1 the summary of work conducted to complete this research

Chapter 11

Main Research Question

Sub Research Question

Methodology & Instrument

Analysis

Result

1) Whatis a suitable i

. What key factors
determine the use of
anthropomorphic
interfaces in
gamification?

framework for the use of
anthropomorphic

interfaces in gamification
for transition healthcare,

Qualitative;
Interview with 15 Experts

Thematic Analysis using
NVIVO

All factors in the framework
were identified

transfer from hospital care | ]
ii. How important are
to self-care?

these factors in
determining the user’s
motivation for the
health transition care

Quantitative;

Surveys with 33 participants
(living with diabetes, cancer)

Frequencies,
descriptive and
Comparing One Sample
t-test using IBM SPSS

There was a significant
impact for the tested
factors. Thus supporting the
factors identified from the
experts interview.

application?

2) What are the appropriate metrics to measure the Quantitative; Factor Analysis The instrument has a
gamification of anthropomorphic interfaces in *Software Metrics (instrument) | Correlation, Reliability significant impact towards
transitional care applications? *\/alidati ' " | each factor

Validation test Mixed design ANOVA, *the instruments were
e Content Validity (8 experts), ] k
o Pilot study (34 researchers Frequ.en.ues, . reliable ;’:mddmeasure the
and Software developer) descriptive analysis same related concept
e Validation experiment (75 CS and it considered valid.
students & researcher)
3) What are the applicable guidelines for designing a Qualitative; The guidelines were

gamified application for transitional care,
implementing anthropomorphic interfaces?

e Focus group discussions of 8
experts (researchers and
practitioners)

Thematic Analysis using
NVIVO

appropriate and sufficient,
thus considered valid.
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1) Anthropomorphic interface design characteristics,
2) Type of game elements that can increase motivation,
3) Motivation theory that supports gamification, and

4) Requirements for a deployable transitional care process.

A set of factors and components were extracted and formed as the foundation of the
framework. The formulation of the framework triangulated interviews of experts and responses
from people who live with certain health conditions (e.g. diabetes and cancer). The result of this
triangulation showed that all the factors in the framework were regarded as important. However,
a few modifications were made such as;

1) The degree of anthropomorphism is combined into the elements of anthropomorphism
and named as the anthropomorphic elements. Their components were refined and
pooled together.

2) The factor of motivation for young people is considered inclusive when the factor of
motivational effect is in line with the motivation theory.

3) The modification also involved refactoring the elements in the components. For example,
the components in the factor of anthropomorphic elements and the components in the

factor of health transitional care (see Table 6-22).

For that, the final factors in the framework consisted of anthropomorphic elements, game
elements in gamification, motivational element that supports gamification, and health transition
care. Each of these factors is represented by several components. The revised components consist
of 15 components and they are; anthropomorphic interface design type, design purpose, social
responses, social presence, accessibility options, reward system, Leaderboard, levels, attention,
relevance, confidence, satisfaction, stage of transition, health condition, and self-management
(Chapter 6.4). The positive results from the triangulation (Chapter 6) confirmed that components
of the TAG framework are theoretically sound and thus, the used of the framework could be

further explored.

The TAG framework was developed to provide a structured reference point for applying the
anthropomorphic interfaces in gamified applications for transitional care in health. In research,
the framework can be used to understand a research problem pertaining to gamification of
anthropomorphic interfaces for transitional care in health. Meanwhile in practice, the framework
is expected to be utilised as a reference tool in the design process of designing a transitional care

gamified application.
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11.1.2 Validation of the use of the framework

The framework was further explored to see how it can be beneficial in the development of
transitional care gamified application. In particular, when it can be used as a tool to evaluate the
gamification design of anthropomorphic interfaces for transitional care application. With that in
mind, a metric was developed to measure the extent of anthropomorphic interfaces are gamified
in facilitating the users acquisition of knowledge of his/her health condition towards self-
management. This metric was then validated, and they were grouped together in an instrument
(Chapter 7.1) called the Transitional Anthropomorphic Gamification Scale (TAGS). The
development of the items in the metrics was developed utilising the Goal-Questions-Metrics
(GQM) approach using the TAG framework as a reference. Each of the items was derived from the
goal defined for each TAG component and from the related questions that were created to

achieve the goal.

Following the positive outcomes from the validation tests (see Chapter 8.4), the items and
components of the TAGS instrument were then confirmed (see Chapter 8.4.6) and summarized as
a reliable instrument proving the use of the framework. The TAGS instrument were considered
valid and reliable for what they measured. The TAGS instrument is expected to be useful in
informing the game developer and game designer about the applicable designs of the
gamification of anthropomorphic interfaces for transitional healthcare in games. Other than that,
the instrument would also enable the healthcare body to measure a suitable gamified application
meant for transitional healthcare. Further work explores the applicability of the TAG framework

and the TAGS instrument.

11.1.3 The applicability of the framework

Considering the TAG framework and the TAGS instrument, a set of design guideline was
developed in order to further demonstrate the application of the framework and the instrument
into context (see Chapter 9). The developed guidelines reflected the components in the TAG
framework and they were in line with the agreeable items in the TAGS instrument. The items in
the guideline are based on the purpose and design consideration of the transitional care gamified
applications by implementing anthropomorphic interfaces. As a whole, a total of 52 items
structured within three categories of guidelines were validated in a focus group discussion. From
the focus group discussion, the items in the guidelines were discussed, revised, and modified
accordingly (Chapter 9.3). The guideline was deemed adequate and considered suitable. The
guideline is expected to be beneficial to the researcher as an input to developing a similar

guideline or as a reference to expand the research in gamification or in transitional healthcare. As
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for the practitioners, the guideline could help in generating initial ideas of a suitable design for a

gamified application in healthcare.

11.2 Contributions

This research makes three contributions drawing from the development of the framework, the
validation of the use of the framework, and the application of the framework. These contributions

are as follows;

11.2.1 The framework for the use of anthropomorphic interfaces in gamification for

transitional care in health (TAG)

The TAG framework is the main contribution of this research. During the development and
validation of the framework, the aspects that related to the contribution were;
a) the integration of anthropomorphic interface research and gamification research in order
to motivate the users to self-manage in the transitional healthcare
b) an analysis of different type of anthropomorphic interface design used in a gamified
application or in a game
c) the different type of anthropomorphic interfaces applied in a gamified application
d) the used of motivational theory in informing the learning and motivation effect on the

users’ motivation as well as the effects on the transitional patients’ behaviour

11.2.2 The validation of the used of the TAG framework

The TAGS instrument is another contributions of this research. The instrument is one of the
outcomes from the use of the TAG framework. This instrument has demonstrated that the TAG
framework can be practically used. The following aspects relate to this contribution;

a) The TAGS instrument, which could be implemented in other instruments or other
research surveys and aims to analyse the design aspects related to healthcare gamified
applications

b) The analysis of game design from different type of games, provides a wider perspective
of the application of the anthropomorphic gamification in a healthcare setting and in the
game design industry

c) Operationalisation of the TAG framework in games with the ability to customise the
components or factors of TAGS when apply into context

d) The application of a widely accepted approach for instrument development
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e) The application of a stepwise approach following commonly accepted methodologies to

validate the instrument.

11.2.3 The application of the framework in transitional healthcare gamified application

Finally, the contribution of this research is a set of guideline for the application of the TAG
framework in designing a transitional care gamified application. The aspects relating to this
application are;
a) The guideline, as a combination of the TAG framework and the TAGS instrument
b) The guideline, which could be used as a reference in developing a gamified application
related to healthcare

¢) The understanding of design guidelines in software development

11.3 Future work

The framework has shown its potential benefit in the context of transitional healthcare. This
section presents the future work, which the current research could further explore to improve the
understanding of the used of the anthropomorphic interfaces in gamification for the transitional
care. A continued research is planned to expand and mature the TAG framework. Thus, it could be
widely accepted and used in the healthcare setting. The plans for future work could be explored

as per four main areas;

1) Expanding the conceptual framework

The triangulation of literature and the research findings in confirming the framework had shown a
consistency of arguments and opinions that related to the gamification of anthropomorphic
interfaces for transitional healthcare. To expand the framework, more input and exploration of
the components in the TAG framework should be conducted. Therefore, the future work may
involve exploring the effective ways of applying the game elements in gamification. This could be
done by analysing the related available games in the market. The analysis could provide more
insight into the details of the relation of the game elements in the framework with the role of
storylines or narratives in games. The inclusion of a storyline was suggested during the guideline
study (refer Chapter 9.3). Moreover, a recent study by Birk, Atkins, Bowey, & Mandryk (2016)
argued that a storyline could define the user’s identification with an avatar in games and thus,

further promote the user’s motivation in a gameplay.

Another suggestion for the expansion of the TAG framework is to look further into the
perspective of the users’ change of behaviour. This behaviour change could result from being

more motivated. By theoretically demonstrate how the design of anthropomorphic interfaces in
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gamification could influence users’ health-related behaviour, would provide more insight into the
way motivations are connected to the behaviour and the effect of the TAG framework in
healthcare settings. This could be seen through the lens of health-related behaviour change

theories such as the theory of planned behaviour (Ajzen, 1991) or other theories.

2) Validation and Application of the instrument

The TAGS instrument was validated through series of experimental studies. These studies are
deemed necessary to ensure that each of the items in the instrument measure the same related
concept. For future work, the validation experiment could consider employing a wider variety of
participants. For example, involving participants such as software testers, project managers, or
music composers and not just people who are specialised in design and development of software

and games.

Other opportunities for future work relate to the method of analysis, whereby instead of
using factor analysis (as implemented in analysing the items group and relationship in Chapter
6.3), a Rasch Model as implemented by Brockmyer, Fox, Curtiss, McBroom, Burkhart, & Pidruzny
(2009) in validating the new developed questionnaire, could be used to analyse the fitness of each
item in the instrument. In terms of sustaining the TAGS instrument, more applications to measure
the anthropomorphic interfaces in gamification for transition care in games should be conducted.
The application can either adopt or adapt the components of the TAGS. The results will show the
shared use of the instrument, which it could help in the discussion of the research findings related

to this field of study.

3) Application and improvement of the guideline

The content of the developed guideline has been validated. For future work, the application of the
guideline in a design process is suggested to further establish the use of the guideline in this
context. This application could be realised with a pre-designed prototype. Then, a series of
experiments to test this prototype should be conducted. These experiments serve to demonstrate
the use of the guideline and the findings from the experiments could further strengthen the
guidelines. Furthermore, the experiment could provide more practical evidences of the
acceptance of the guideline, as one of a usable design tool in designing an application for

healthcare settings.

Considering the suggestions from experts during the guideline validation process, future
work also involves designing a multi-platform application, such as for a mobile app or a game

console, and designing a multi-player application. This suggestion requires further research and
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examination of the existing game models or frameworks, because it is not within the scope of the
framework. Another suggestion from the experts is to promote the element of a narrative, which

is one of the suggestion for future work of the framework itself.

4) Implication in a specific context

Another possible future extension of this research is to look into the perspective of cultures,
which explore the effect of cultural aspects in the design of gamification for anthropomorphic
interfaces and seeing how these designs could affect the patients’ motivation in the transition
care process. Culture through the element of skin colour, was included as one of the
anthropomorphic design characteristics. However, exploration of cultural feedback has yet to be
tested. It would be possible to add another measurement items related to culture as well as the
other participants’ demographic information (e.g. age, nationality, gender). The findings could be
analysed for the impact of anthropomorphic interfaces in gamification for transitional care
application, in accordance with varying participant demographics. The application of the
framework could also be extended into other context of healthcare that involve the learning and
self-management processes. One of them could be related to adherence to medication or
adherence to treatment. The framework could be referred to understand the situation, the
instrument could be used to measure the suitability of the existing game for that context, or the
guideline could be adopted to develop related games for healthcare adherence. All of the

possibilities for the future work are summarised in Table 11-2.

Table 11-2 Summary of the possibilities for future research

Future work Areas Research ideas to explore
Expanding the Analysing game elements Exploring the relation of game elements in
conceptual TAG framework with the role of storyline or
framework the narrative design in game

Behaviour change Embedding the theory of behaviour change

Validation and Participant background in the  Considering different type of participants
Application of validation experiment
the instrument  Method of analysis result Implementing other methods of analysing
the result (e.g. using a Rasch Model)
Adaptability of the Measuring  Empirical results that show the instrument

tool can be either adopted or adapted into other
contexts
Application and  Application of the guideline Initial Prototype
improvement of Testing and validating the prototype
the guideline Empirical results show acceptance of the
guideline

Improvement of the guideline  Considering for multiple application
platforms (e.g. mobile apps, game console)
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Application to multiplayer setting

Implicationina  Utilisation in other domains of Considering the context of adherence (e.g.
specific context  healthcare related to learning  medication and treatment)
and self-management

Application to different types  Exploring the influence of anthropomorphic

of patients interfaces in gamification on various type of
participants’ social background

Exploring the cultural aspects  Different culture aspects influence the

through skin colour elements  design of anthropomorphic interfaces

in the TAG framework Different cultural designs affect the way
patients engage with the application

11.4 Final Remarks

This research aimed to understand the influence of anthropomorphic interfaces in a gamified
application for transitional healthcare application. It is expected that the application could help to
motivate patients to learn about their condition throughout the process of transition and thus,

enable them to self-manage.

The TAG framework in this thesis provides a structured way of understanding the
gamification of anthropomorphic interface for transitional healthcare in games through the
elements of anthropomorphic interfaces, the game elements in gamification, the motivational
effect of gamification and anthropomorphic interfaces, and the requirements for application in
transitional healthcare. These elements help to identify the factors and its related components,
and thus, they were used as a basis to construct the framework. The identified factors and
components for the TAG framework were found to be important for gamifying the

anthropomorphic interfaces in a transitional healthcare application.

The framework is expected to predict the extent of anthropomorphic interfaces applied in
gamified application for transition healthcare in games. Consequently, the prediction will help to

create a benchmark for the design of transitional healthcare applications.

The results of this research have demonstrated that the TAG framework can provide insight
and analysis into a suitable design application for transitional healthcare. The outcome of the
framework could inform the researchers or game practitioners when making decisions on
designing and developing a transitional healthcare application. Further research should look into
the effectiveness of the applications on a patient’s transition process, in particular how the

application could help the patient to self-manage.
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Appendix A

TAGS Description

Factor

Anthropomorphic Elements

Component

Anthropomorphic interface design (AID)

Goal — To observe which type of anthropomorphic character in an application.

Question

Metric

What are the type of
anthropomorphic character
exist in gamified applications

Which type of anthropomorphic character best describes my
character in the application?

Factor

Anthropomorphic Elements

Component

Design Purpose (DEP)

Goal - to understand the purposes of using or applying an anthropomorphic character in an

application.

Questions

Metrics

Q1. How anthropomorphic
character is applied?

I can easily customize my own character (for example;
change clothes, pants, shoes, hair, add jewellery, etc.)

(Ease of character customization)

I can easily customize my character’s environment (for
example; house, car, office, garden, etc.)

I can easily change my character from one character
to another character?

Q2. What is the purpose of the
application? (Character as a strategy

I normally use my character as a tactic to confuse
other characters or opponents

to play)

I normally do not choose a character as a strategy to
win

I am allowed to upgrade my character to be more
powerful or meaningful as the application progresses

Factor

Anthropomorphic Elements

Component | Social Response (SOR)

Goal — to understand the extent to which the anthropomorphic interfaces significantly
demonstrates a convincing social response in an application.

Questions

Metrics

Q1. How the element of Giving
instruction using voice could stimulate
the social response of
anthropomorphic interfaces?

I do better when my character gives instructions
using vocal instructions, followed by text as the
character speaks

I can easily change the voice of my character. (for
example; from a synthetic voice to a human voice, or
from a man’s voice to a woman’s voice)

Q2. How the element of Giving a
flattering feedback could stimulate
the social response of
anthropomorphic interfaces?

I find that the character offer flattering words when
the user has done a great job?

Q3. How the element of make gesture

| find my character does not make gestures while
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while interacting could stimulate the

talking

social response of anthropomorphic
interfaces?

| find my character make natural gestures

Q4. How the element of appear to be
ease to control could stimulate the

| find that my character give warnings when | am
not following the right instructions

social response of anthropomorphic
interfaces?

| find it is hard to control my character

Q5. How the element of making an
eye contact could stimulate the social
response of anthropomorphic

interfaces?

| find it is strange when my character does not make
an eye contact while talking

Factor

Anthropomorphic Elements

Component | Social Presence (SOP)

Goal - to find the extent to which the anthropomorphic character offers the presence of users in

an application.

Questions

Metrics

Q1. How the ease of determining a
gender for the character could offers
the presence of users in an application?

I can easily choose the gender of my character

The gender of my character is determined by
default

Q2. How the ease of changing the
character’s skin could offers the
presence of users in an application?

I can easily apply any colour to the my character’s
skin other than human skin colour

| am provided with certain ranges of skin colour for
the character

Q3. How the ease of choosing and
modifying a body shape could offers
the presence of users in an application?

I can easily choose which body shape | want for my
character

I am allowed to modify the body shape of my
character

I am able to create the character body shape from
a range of standard shapes (e.g. triangle,
rectangle, round, square, etc.)

Factor Anthropomorphic Elements
Component | Accessibility (ACC)
Goal —

The range of accessibility options for the anthropomorphic character in an application.

Questions

Metrics

Q1. What are the accessible options?

I can easily adjust the text size of the character’s
speech

| can easily change the character’s speech between
spoken and text

I am able to change the background colour or
image of the game’s environment

I am able to change the speech volume of the
character

I am able to see the alternative captions of an
anthropomorphic character.
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For example; when right click, there is a caption to
describe the character or there is a caption to
describe the character when the character is not
available due to low network bandwidth or low
computer performance.

Factor Gamification

Component | Reward System (RES)

Goal -

The extend of reward systems applied in a gamified application

Questions

Metrics

Q1. How points are be implemented in
gamified applications?

I normally spent my points more to
personalize my character (hair, hats, shirt
etc.) rather than to add other things (car,
weapon, chair, etc.)

I do not buy additional points when my
current points are not enough to be traded

Q2. What are the impact of points in a
gamified application?

| can easily increase my character’s
health/power/energy levels when getting
some points through collecting
charms/potions/tokens

I receive free stuff (such as weapons, pets,
furniture, or new clothes for my character)
upon reaching certain points in the
application

My points can be deducted when | am not
able to complete a given task

Q3. How badges and trophies are
implemented in a gamified application?

Receiving a badge makes my character look
stronger than before

Receiving a trophy makes my character look
fabulous

Q4. How easy the process of exchanging the
Points/Badges/Trophies?

| can easily exchange my
points/badges/trophies for other things in the
applications (for example; life, food, power,
dress, shoes, level, etc.)

Factor Gamification

Component | Leader Board (LEB)

Goal -

The range of Leaderboard utilisations in a gamified application.

Questions

Metrics

Q1. How Leaderboard are utilised 1. |like to be recognized for my skills and effort in the
in gamified applications? leaderboard

2. I find the leaderboard can increase the competition
among the users in the application

Q2. How the user’s Character in 3. I find my character looks stronger than the other
the leaderboard could effects on characters in the leaderboard
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the user’s performance

Q3. Does Leaderboard present 4.
enough information?

Based on my position on the leaderboard, | feel | have
done a great job

5. Ithink the leaderboard present enough information for
me to see my progress in the application

Factor Gamification
Component | Levels (LEV)
Goal -

The extent to which levels are utilised in a gamified application.

Questions

Metrics

Q1. How levels are implemented in | 1.
gamified application?

After completing a level, | am allowed to stop/exit the
application, and continue to the next level after
returning

2. |l am not allowed to revisit the previous level when |
have not completed the current level

3. I can easily adjust the level of difficulty based on my

preferences
Q2. How character affected at 4. My character changed when | progressed to the next
different level? level

5. My character gained more power when | progressed to
the next level

Factor Motivation
Component | Attention (ATT)
Goal -

The ways to grab the user’s attention (excitement, supports, and surprises) make the user to stay

in the gamified applications

Questions Metrics
Q1. How the element of excitement motivate | 1. [ get excited when my character successfully
the user in a gamified application? performs a task
2. The character in the application does not
make me want to continue the application
Q2. How the element of Support to problem 3. I feel supported by the help functions to
solving motivate the user in a gamified learn more in the application
application?
Q3. How the element of Surprises like random | 4. | find there are random elements which
elements appear in the application could appear in the application (e.g. surprises,
motivate the user in a gamified application? other tasks, additional rewards, bonuses, or
new friends joining)
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Factor Motivation

Component | Relevance (REL)

Goal -

The ways in which the contents relate to user interests; if the application can help to accomplish
the user’s goals, then they are more likely to be motivated to use it.

Questions

Metrics

Q1. How appropriate functions could
reflect the element of relevance?

I am being provided with appropriate choices to
take action

Q2. How the user’s character is relevant
and match with personal interest?

| find the design of my character is relevant to the
application

I am being provided with commonly used icons,
objects, or symbols

Q3. How the relation between the
presentation and previous experience
could reflect the element of relevance?

| find the other characters used in the application
are in line with the objectives of the application

I find the graphical illustrations (such as the tools,
settings, and backgrounds) help me to feel familiar
with the application

| feel comfortable when my character has been
called by the name that | have set for them,
rather than the default name given to them

Factor Motivation

Component | Confidence (CON)

Goal -

What the user expect to experience in the application, so that they become confident in

completing the given task.

Questions

Metrics

Q1. How the element of opportunities
and expectation could reflect the
element of confidence?

I am able to choose what sub tasks (mini apps) |
want to do and ignore the ones that | don’t want
to do

I am not given another chance to try again when |
fail to complete a task

I have been given an overview on what to expect
upon completing the given task

Q2. How the character could increase
the users’ self-confidence?

The character | choose for myself in the
application helps to increase my confidence levels

Q3. How receiving feedback or doing
repetitive work could increase users’
self-confidence?

| find the feedback about my character
performance can help me to further understand
what must be done in order to improve

I find that the application provides a similar range
of tasks that enable me to master my skills or
enhance the knowledge | need
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Factor Motivation

Component | Satisfaction (SAT)

Goal -

What the users receive when they accomplish a certain task. The users should be motivated if
the task and the reward are defined, thus feel satisfied about their achievement.

Questions

Metrics

Q1. How the outcomes received after
playing could motivated the users?

I can relate the gameplay with my current
situation. Thus, | am satisfied with my
performance

I enjoyed using the application that | would like to
use it again

Q2. How an unexpected event in an
applications could help to motivate the
users?

| find getting physical rewards is encouraging

When | am lost, a pop-up hint comes up

Q3. How giving feedback or evaluation
could help to motivate the users?

Receiving immediate feedback encourage my
involvement

When | have completed a task, the application
acknowledges the level or type of skill | have
acquired

Factor Transition Health

Component | Stage of transition (SOT)

Goal -

The extent to which the stage of transition is applied in the application

Questions

Metrics

Q1. How health related tasks in each
stages of transition should be
implemented?

The application has a series of health related tasks
- in the form of stages - in which the difficulty of
the tasks will be increased as more stages are
completed

Q2. How the character appearance
within the stages of transition should be
implemented?

The appearance of my character changed in
accordance to the stage

My character does the same range of health task
in every stage

I am able to distinguish the stages through the
appearance of my character

Factor Transition Health

Component | Health condition (HEC)

Goal -

The extent to which the health condition is being addressed in the application

Questions

Metrics

Q1. How the user’s condition are
addressed in the application

The application clearly shows what type of
illnesses or health conditions it caters for

| find the given tasks are closely related to a
specific health problem

I am allowed to share or collaborate about my
health problems with other users
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Q2. How the user’s condition can be
seen through character appearance?

My health condition can be seen through the
appearance of my character

| find my character changed in colour or in
behaviour when the health/power/energy of my
character got lower

Factor Transition Health

Component | Self-Management (SEM)

Goal -

The extent to which the application supports user’s self-management for a changes towards their

behaviour.

Questions

Metrics

Q1. What are the functions or tasks
could support user’s self-management
in the gamified application?

The application gives me a reminder or alarm to do
a certain task

I can easily set my own health routine or add my
own care plan in the application (for example;
what medication to take, what type of exercise to
do, plan for a healthier diet)

I am able to organize my health goals in the
application (for example; what tasks need to be
done, in what order, which tasks are crucial or not)

I know how to recover my character from losing
their health

(for example; take time off, get enough
supplement (medicine, water, food), or buying
more energy)
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Appendix B Evaluation of the TAGS

B.1 EVALUATION DOCUMENT

PREAMBLE: NOTE TO EXPERTS FOR EVALUATION PURPOSES

Dear Sir/Madam

This document is referred to the ‘Evaluation Document’.
You have also been provided with a document referred to as the ‘TAGS Instrument’.

You have been provided with these documents because you are an expert in the field.

Please evaluate the TAGS Questionnaire using the evaluation criteria.
There are 2 parts to the evaluation: the evaluation of the questions, and the evaluation of the
scale.

The questions and the scale each have their own different criteria for evaluation.

In the Evaluation Document, the evaluation criteria appear in blue and green.

The evaluation criteria for the questions appears in the blue area.

The evaluation criteria for the scale appears in the green area.

This evaluation is to get the understanding whether the questions are necessary or not and

whether the scales appropriately measuring the question or not.

Thank you for your cooperation. Your help is greatly appreciated.

Yours sincerely
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This section explains and defines the evaluation criteria for the questions (blue) and the scale

(green).

Evaluation Criteria of the
Questions

Definition

Necessary

The question is essential to describe TAG in a gamified application. It
must be included and its absence would be detrimental.

Neither necessary nor
unnecessary

The question may be useful but NOT essential to describe TAG in a
gamified application.

Unnecessary

The question is NOT necessary to describe TAG in a gamified
application. Its absence would not affect TAG in a gamified application.

Evaluation Criteria of the
Scale

Definition

Appropriate

The scale is appropriate to measure the TAG’s item. It indicates that the
scale will significantly affect the question.

Neither appropriate nor
inappropriate

The scale is neither appropriate nor inappropriate to measure the TAG’s
question.

Inappropriate

The scale is inappropriate to measure the TAG's item. It indicates that
the scales will not significantly affect the question.

Here the term ‘questions’ and the term ‘scale’ refers to the questions and the scales used in the

TAGS Questionnaire document.
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This table consists of TAGS element, the questions number for each element and the evaluation
criteria. The questions number for each element referred to the same number and the same
element in the TAGS Questionnaire.

Please evaluate the question by placing a tick (v') in the appropriate part of the evaluation
criteria.

Component Evaluation Criteria of the Evaluation Criteria of the Scale
Questions
z
25 > S
s | 5 | & | & 5 [ y58| ¢
= 2 2s e o 2938 &
5 g T 5 8 g |T5¢% g
(] 2 2 c 2 < 2 © £ i=
Anthropomorphic 1
interface design (AID)
Design Purpose (DEP) 1
2
3
4
5
6
Social Response (SOR) 7
8
9
10
11
12
13
14
Social Presence (SOP) 15
16
17
18
19
20
21
Accessibility (ACC) 22
23
24
25
26
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Component

Questions

Evaluation Criteria of the Questions

Evaluation Criteria of the Scale

1 3

N

=

3

Necessary
Neither
necessary
nor
unnecessary
Not
necessary

Appropriate

Neither

appropriate

nor

inappropriate

Inappropriate

Reward System (RES)

Leader Board (LEB)

Levels (LEV)

Attention (ATT)

Relevance (REL)

Confidence (CON)

Satisfaction (SAT)
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Component Evaluation Criteria of the Questions Evaluation Criteria of the Scale
1 2 3 1 2 3
o

gz ] 2 s & &

g e | L 23 g £ | .28 g

7 g £88 2 s | 23%%8 5

: § | §§E 8 g (523 g

(] 2 2 c s 2 < 2 o £ i=
Stage of transition 67
(SOT) 68
69
70
Health condition 71
(HEC) 72
73
74
75
Self-Management 76
(SEM) 77
78
79

Do you have any comment or suggestion about the questions and the scales?

Comment/Suggestion;

Thank you very much for completing this evaluation document. Your answers will be useful to the

development of this study.
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B.2 The TAGS Instrument For Evaluation

PREAMBLE: NOTE TO EXPERTS FOR EVALUATION PURPOSES

Dear Sir/Madam

This document is referred to as the ‘TAGS Instrument’.

7

You have also been provided with a document referred to as the ‘Evaluation Document’.

You have been provided with these documents because you are an expert in the field.

Please evaluate the TAGS Questionnaire using the evaluation criteria.

The evaluation criteria are described in the Evaluation Document.

This preamble will not appear in the final version of this document.

Thank you for your cooperation. Your help is greatly appreciated.

Yours sincerely
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Instructions:

An element is a testable subject to evaluate the implementation of Transitional Anthropomorphic

Gamification (TAG) in a gamified application.

Description for each element also provided to get the understanding of why the questions being

asked.
Please read the questions about the implementation of the elements in a gamified application.
Each question can be answered by using the accompanying scale.

You are require to evaluate the questions and the scales in the evaluation document.
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Component: Anthropomorphic interface design (AID)

The different types of anthropomorphic character applied in an application/game.
Anthropomorphic character is a representation of humanlike design and its qualities into other
objects. In this context, anthropomorphic character will be applied into application interfaces.

Scale

(Please tick v' once per question)

Questions Avatar Human
(More Cartoon (Less
human-like human-like
representat and more to
ion) caricature
style)

Interface
Agent (Mix
between
human and
animal)

Hybrid
Character
(animal
character or
an object)

Abstract
Character
(non-
figurative
character)

Which type of anthropomorphic
character best describes user
character in the application?

Component: Design Purpose (DEP)

The purposes of using or applying an anthropomorphic character applied in an application/game.

Research have shown that the anthropomorphic characters have a connection between

motivation and achievement when the user is allowed to personalize their anthropomorphic
character and make the anthropomorphic character as a strategy in the application.

Scale
(Please tick v' once per question)
ID Questions
Strongly | Agree | Neutral Disagree Strongly
Agree Disagree
DEP1 I can easily customize my own character
(for example; change clothes, pants,
shoes, hair, add jewellery, etc.)
DEP2 | I can easily customize my character’s
environment (for example; house, car,
office, garden, etc.)
DEP3 | I can easily change my character from
one character to another character?
DEP4 | I normally use my character as a tactic
to confuse other characters or
opponents
DEP5 | I normally do not choose a character as
a strategy to win
DEP6 | I am allowed to upgrade my character

to be more powerful or meaningful as
the application progresses

Component: Social Response (SOR)

The extent to which the anthropomorphic character significantly demonstrates a convincing social

response in an application. Research has shown that anthropomorphism that is socially
responsive has the characteristics of having eye contact, showing emotion through facial
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expressions, smooth gestures, offering flattering feedback, human or synthetic voice instructions,
and intelligence.

Scale
(Please tick v' once per question)

ID Questions .
Strongly | Agree | Neutral Disagree Strongly

Agree Disagree

SOR1 | | do better when my character gives
instructions using vocal instructions,
followed by text as the character speaks

SOR2 | I can easily change the voice of my
character. (for example; from a
synthetic voice to a human voice, or
from a man’s voice to a woman’s voice)

SOR3 | I find that the character offer flattering
words when the user has done a great
job?

SOR4 | | find my character does not make
gestures while talking

SOR5 | | find my character make natural
gestures

SOR6 | I find that my character give warnings
when | am not following the right
instructions

SOR7 | Ifind it is hard to control my character

SOR8 | I find it is strange when my character
does not make an eye contact while
talking

Component: Social Presence (SOP)

The extent to which the anthropomorphic character offers the presence of users in an application.

Scale
(Please tick v once per question)

ID Questions -
Strongly | Agree | Neutral Disagree Strongly
Agree Disagree
SOP1 | I can easily choose the gender of my
character
SOP2 | The gender of my character is
determined by default

SOP3 | I can easily apply any colour to the my
character’s skin other than human skin
colour

SOP4 | I am provided with certain ranges of
skin colour for the character

SOP5 | | can easily choose which body shape |
want for my character

SOP6 | I am allowed to modify the body shape
of my character

SOP7 | I am able to create the character body

shape from a range of standard shapes
(e.g. triangle, rectangle, round, square,
etc.)
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Component: Accessibility (ACC)

The range of accessibility options for the anthropomorphic character in an application.

Questions

Scale

(Please tick v' once per question)

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

ACC1

| can easily adjust the text size of the
character’s speech

ACC2

I can easily change the character’s
speech between spoken and text

ACC3

I am able to change the background
colour or image of the game’s
environment

ACC4

I am able to change the speech volume
of the character

ACC5

I am able to see the alternative captions
of an anthropomorphic character.

For example; when right click, there is a
caption to describe the character or
there is a caption to describe the
character when the character is not
available due to low network bandwidth
or low computer performance.

Component: Reward System (RES)

The extent of reward systems applied in a gamified application

Questions

Scale

(Please tick v once per question)

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

RES1

I normally spent my points more to
personalize my character (hair, hats, shirt
etc.) rather than to add other things (car,
weapon, chair, etc.)

RES2

I do not buy additional points when my
current points are not enough to be traded

RES3

I can easily increase my character’s
health/power/energy levels when getting
some points through collecting
charms/potions/tokens

RES4

| receive free stuff (such as weapons, pets,
furniture, or new clothes for my character)
upon reaching certain points in the
application

RES5

My points can be deducted when | am not
able to complete a given task

RES6

Receiving a badge makes my character look
stronger than before

RES7

Receiving a trophy makes my character look
fabulous

RES8

I can easily exchange my
points/badges/trophies for other things in
the applications (for example; life, food,
power, dress, shoes, level, etc.)
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Component: Leader Board (LEB)

The range of Leaderboard utilisations in a gamified application.

Scale

ID Questions (Please tick v' once per question)

Strongly | Agree | Neutral Disagree Strongly
Agree Disagree

LEB1 I like to be recognized for my skills and
effort in the Leaderboard

LEB2 | find the Leaderboard can increase the
competition among the users in the
application

LEB3 | find my character looks stronger than
the other characters in the Leaderboard

LEB4 Based on my position on the
Leaderboard, | feel | have done a great
job

LEB5 | think the Leaderboard present enough
information for me to see my progress
in the application

Component: Levels (LEV)

The extent to which levels are utilised in a gamified application.

Scale
(Please tick v' once per question)
ID Questions

Strongly | Agree | Neutral Disagree Strongly
Agree Disagree

LEV1 After completing a level, | am allowed to
stop/exit the application, and continue
to the next level after returning

LEV2 I am not allowed to revisit the previous
level when | have not completed the
current level

LEV3 I can easily adjust the level of difficulty
based on my preferences

LEV4 My character changed when |
progressed to the next level

LEV5 My character gained more power when
| progressed to the next level

Component: Attention (ATT)

The ways to grab the user’s attention and make the user to stay in the gamified applications

Scale

ID Questions (Please tick v once per question)

Strongly | Agree | Neutral Disagree Strongly
Agree Disagree

ATT1 | get excited when my character
successfully performs a task
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ATT2 The character in the application does
not make me want to continue the
application

ATT3 | | feel supported by the help functions to
learn more in the application

ATT4 | | find there are random elements which
appear in the application (e.g. surprises,
other tasks, additional rewards,
bonuses, or new friends joining)

Component: Relevance (REL)

The ways in which the contents relate to user interests; if the application can help to accomplish
the user’s goals, then they are more likely to be motivated to use it.

Scale

ID Questions (Please tick v* once per question)

Strongly | Agree | Neutral Disagree Strongly
Agree Disagree

REL1 | am being provided with appropriate
choices to take action

REL2 | find the design of my character is
relevant to the application

REL3 I am being provided with commonly
used icons, objects, or symbols

REL4 | find the other characters used in the
application are in line with the
objectives of the application

REL5 | find the graphical illustrations (such as
the tools, settings, and backgrounds)
help me to feel familiar with the
application

REL6 | feel comfortable when my character
has been called by the name that | have
set for them, rather than the default
name given to them

Component: Confidence (CON)

What the user expect to experience in the application, so that they become confident in
completing the given task.

Scale

ID Questions (Please tick v* once per question)

Strongly | Agree | Neutral Disagree Strongly
Agree Disagree

CON1 | I am able to choose what sub tasks
(mini apps) | want to do and ignore the
ones that | don’t want to do

CON2 | I am not given another chance to try
again when | fail to complete a task

CON3 | I have been given an overview on what
to expect upon completing the given
task

CON4 | The character | choose for myself in the
application helps to increase my
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confidence levels

CON5 | I find the feedback about my character
performance can help me to further
understand what must be done in order
to improve

CONG6 | I find that the application provides a

similar range of tasks that enable me to
master my skills or enhance the
knowledge | need

Component: Satisfaction (SAT)

What the users receive when they accomplish a certain task. The users should be motivated if the
task and the reward are defined, thus feel satisfied about their achievement.

Scale
D Questions (Please tick v' once pe.r question)
Strongly | Agree | Neutral Disagree Strongly
Agree Disagree
SAT1 I can relate the gameplay with my
current situation. Thus, | am satisfied
with my performance
SAT2 | enjoyed using the application that |
would like to use it again
SAT3 | find getting physical rewards is
encouraging
SAT4 When | am lost, a pop-up hint comes up
SAT5 Receiving immediate feedback
encourage my involvement
SAT6 When | have completed a task, the

application acknowledges the level or
type of skill | have acquired

Component: Stage of transition (SOT)

The extent to which the stage of transition is applied in the application

Scale
D Questions (Please tick v' once pe.r question)
Strongly | Agree | Neutral Disagree Strongly
Agree Disagree
SOT1 The application has a series of health
related tasks - in the form of stages - in
which the difficulty of the tasks will be
increased as more stages are completed
SOT2 | The appearance of my character
changed in accordance to the stage
SOT3 | My character does the same range of
health task in every stage
S0T4 | I am able to distinguish the stages

through the appearance of my
character
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Component: Health condition (HEC)

The extent to which the health condition is being addressed in the application

Scale
D Questions (Please tick v' once per question)
Strongly | Agree | Neutral Disagree Strongly
Agree Disagree
HEC1 | The application clearly shows what type
of illnesses or health conditions it caters
for
HEC2 | | find the given tasks are closely related
to a specific health problem
HEC3 | I am allowed to share or collaborate
about my health problems with other
users
HEC4 | My health condition can be seen
through the appearance of my
character
HEC5 | I find my character changed in colour or

in behaviour when the
health/power/energy of my character
got lower

Component: Self-Management (SEM)

The extent to which the application supports user’s self-management of their condition

Questions

Scale

(Please tick v once per question)

Strongly
Agree

Agree

Neutral Disagree Strongly
Disagree

SEM1

The application gives me a reminder or
alarm to do a certain task

SEM2

I can easily set my own health routine or
add my own care plan in the application
(for example; what medication to take,
what type of exercise to do, plan for a
healthier diet)

SEM3

I am able to organize my health goals in
the application (for example; what tasks
need to be done, in what order, which
tasks are crucial or not)

SEM4

| know how to recover my character
from losing their health

(for example; take time off, get enough
supplement (medicine, water, food), or
buying more energy)
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Type
(Please tick v¥' once per question)
ti Avatar Human Interface Hybrid Abstract
Questions (More Cartoon (Less | Agent (A mix | Character Character
human-like | human-like between (An animal (non-
representa | and more like | human and | character or | figurative
tion) caricature) animal) an object) character)
Which type of anthropomorphic
character best describes user
character in the application?
Scale
Please tick v' once per question
ID Questions ( perd )
Strongly Agree Neutral Disagree | Strongly
Agree Disagree
DEP1 |Ican easily customize my own
character (for example; change cloths,
pants, shoes, hair, add jewellery, etc.)
DEP2 |l can easily customize my character’s
environment (for example; house, car,
office, garden, etc.)
DEP3 |l normally use my character as a tactic
to confuse other characters or
opponents
DEP4 |1 normally do not choose a character
as a strategy to win
DEP5 |l am allowed to upgrade my character
to be more powerful or meaningful as
the application progresses
Scale
Please tick v' once per question
ID Questions ( perq )
Strongly Agree Neutral Disagree | Strongly
Agree Disagree
SOR1 |Ido better when my character gives
instructions using vocal instructions,
followed by text as the character
speaks
SOR2 |Ican easily change the voice of my

character. (for example; from a
synthetic voice to a human voice, or
from a man’s voice to a woman’s
voice)
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SOR3 |l find my character cheering me after
excellently completing a given task
SOR4 |l find my character does not make
gestures while talking
SOR5 |l find it is hard to control my
character, so it does what | want
SOR6 |l find it is strange when my character
does not make an eye contact while
talking
Scale
. / .
D Questions (Please tick once per question)
Strongly Agree Neutral Disagree | Strongly
Agree Disagree
SOP1 |Ican easily choose the gender of my
character
SOP2 |The gender of my character is
determined by default
SOP3 |l can easily change my character’s
skin colour to something other than
human skin colour
SOP4 |l am provided with certain ranges of
skin colour for the character
SOP5 |l can easily choose which body shape |
want for my character
SOP6 |l am allowed to modify the body
shape of my character
Scale
. / .
D Questions (Please tick once per question)
Strongly Agree Neutral Disagree | Strongly
Agree Disagree
ACC1 |Ican easily adjust the text size of the
character’s speech
ACC2 |l can easily change the character’s
speech between spoken and text
ACC3 |l am able to change the background
colour or image of the game’s
environment
ACC4 |l am able to change the speech
volume of the character
. Scale
ID Questions

(Please tick v¥' once per question)
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Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

RES1

I normally spent most of my points to
personalize my character (hair, hats,
shirt etc.) rather than to add other
things (car, weapon, chair, etc.)

RES2

I do not buy additional points when
my current points are not enough to
be traded

RES3

Receiving a badge makes my
character look stronger than before

RES4

Receiving a trophy makes my
character look fabulous

RES5

I can easily increase my character’s
health/power/energy levels when
earning some points through
collection of charms/potions/tokens

RES6

| can easily exchange my
points/badges/trophies for other
things in the applications (for
example; life, food, power, dress,
shoes, level, etc.)

RES7

| receive free stuff (such as weapons,
pets, furniture, or new clothes for my
character) upon reaching certain
points in the application

Questions

(Please tick v¥' once per question)

Scale

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

LEB1

I like to be recognized for my skills
and effort in the leaderboard

LEB2

| find the leaderboard can increase
the competition among the users in
the application

LEB3

Based on my position on the
leaderboard, | feel | have done a
great job

LEB4

| find my character looks stronger
than the other characters in the
leaderboard

LEB5

I think the leaderboard does not
present enough information for me
to see my progress in the application
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Scale
Pl tick v’ ti
D Questions (Please tic once per question)
Strongly Agree Neutral Disagree | Strongly
Agree Disagree
LEV1 After completing a level, | am
allowed to stop/exit the application,
and continue to the next level after
returning
LEV2 I am not allowed to revisit the
previous level even after | have
completed it
LEV3 I can easily adjust the level of
difficulty based on my preferences
LEV4 My character changed when |
progressed to the next level
LEVS My character gained more power
when | progressed to the next level
Scale
Pl tick v’ ti
D Questions (Please tic once per question)
Strongly Agree Neutral Disagree | Strongly
Agree Disagree
ATT1 | get excited when my character
successfully performs a task
ATT2 | The character in the application does
not make me want to continue the
application
ATT3 |l feel supported by the help functions
to learn more in the application
ATT4 |l find there are random elements
which appear in the application (e.g.
surprises, other tasks, additional
rewards, bonuses, or new friends
joining)
Scale
b Questions (Please tick v' once per question)
Strongly Agree Neutral Disagree | Strongly
Agree Disagree
REL1 I am being provided with appropriate
choices to take action
REL2 I find the design of my character is
relevant to the application
REL3 | find the other characters used in the

application are in line with the
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objectives of the application

REL4 I find the graphical illustrations (such
as the tools, settings, and
backgrounds) help me to feel familiar
with the application

REL5 | feel comfortable when my character
is referred with the name that | have
set for them, rather than the default
name given to them

Scale

Please tick v once per question
ID Questions ( perq )

Strongly Agree Neutral Disagree | Strongly
Agree Disagree

CON1 |l am able to choose what sub tasks
(mini apps) | want to do and ignore
the ones that | don’t want to do

CONZ2 |The character | choose for myself in
the application helps to increase my
confidence levels

CON3 |l am not given another chance to try
again when | fail to complete a task

CON4 |1 find the feedback about my
character performance can help me
to further understand what must be
done in order to improve

CON5 |l find that the application provides a
similar range of tasks that enable me
to master my skills or enhance the
knowledge | need

Scale

Please tick v once per question
ID Questions ( perq )

Strongly Agree Neutral Disagree | Strongly
Agree Disagree

SAT1 I am not satisfied with my
performance

SAT2 | find getting physical rewards is
encouraging

SAT3 When | am lost, a pop-up hint comes
up

SAT4 I am allowed to evaluate or give
feedback about the application

223



Appendix B

SAT5 When | have completed a task, the
application acknowledges the level or
type of skill | have acquired
SAT6 |l am interested in using the
application again
Scale
. J .
b Questions (Please tick once per question)
Strongly | Agree | Neutral | Disagree | Strongly
Agree Disagree
SOT1 The application has a series of health
related tasks - in the form of stages - in
which the difficulty of the tasks will be
increased as more stages are completed
SOT2 | The appearance of my character changed
in every stage
SOT3 |My character does the same range of
health task in every stage
SOT4 |l am able to distinguish the stages
through the appearance of my character
Scale
. / .
D Questions (Please tick once per question)
Strongly | Agree | Neutral | Disagree | Strongly
Agree Disagree
HEC1 The application clearly shows what type
of illnesses or health conditions it caters
for
HEC2 |l find the given tasks are closely related to
a specific health problem
HEC3 | My health condition can be seen through
the appearance of my character
HEC4 |l find my character changed in colour or in
behaviour when the
health/power/energy of my character got
lower
Scale
. / .
D Questions (Please tick once per question)
Strongly | Agree | Neutral | Disagree | Strongly
Agree Disagree
SEM1 |The application gives me a reminder or
alarm to do a certain task
SEM2 |I can easily set my own health routine or

add my own care plan in the application
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(for example; what medication to take,
what type of exercise to do, plan for a
healthier diet)

SEM3 |l am able to organize my health goals in
the application (for example; what tasks
need to be done, in what order, which
tasks are crucial or not)

SEM4 |l know how to recover my character from

losing their health

(for example; take time off, get enough
supplement (medicine, water, food), or
buying more energy)
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Appendix C Reliability Test Result For Pre-Test

Steps to analyse;
e Reverse negative Component (record into the same value)
O DEP4, SOR2, SOR4, SOR5, SOP2, RES1, RES2, LEV2, SAT1, SAT2 (refer the items in
Appendix B.3)
e reliability test run for each Component
e Component reduction is based on negative/low effect (<.30) inter item correlation matrix and
higher effect on if item is deleted

Removed Item-isremoved

Result;
1) Internal Consistency for the Design Purpose (DEP) component

The Cronbach’s a = .54 shown in table C-1, is considered acceptable for indicating the internal
consistency of five items in DEP. Based on the item total statistics in table C-2, item No.4 — choose
a character as a strategy to win has a negative Corrected Item-Total Correlation. This shows that
the item not correlated well with the other item. The corresponding value for Cronbach's Alpha if
Item Deleted for item no.4 indicates that deleting it would significantly increase the total
reliability to a = .67. For item no.3 - tactic to confuse other characters, the item has a lower
Corrected Item-Total Correlation but deleting it will not significantly increase the total alpha. Thus,
only item no. 4 will be deleted from the component.

Table C 1 Reliability Statistics for Design Purpose (DEP) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items

.538 .489 5

Table C 2 Item-Total Statistics for Design Purpose (DEP) component

Scale Scale Squared Cronbach's
Mean if  Variance if Corrected Multiple Alphaif
ltem ltem ltem-Total Correlati Iltem
Items Deleted Deleted Correlation on Deleted
1. Customize own character 14.7059 5.426 400 .342 416
2. Customize character’s 14.5588 5.284 .585 .522 .269
environment
3. Tactic to confuse other characters 14.7647 8.488 .145 311 .558
4. Choose a character as a strategy 14.9706 9.787 -122 .193 .667
to win
5. Upgrade character to be more 14.2941 6.214 .561 .358 .330
powerful

2) Internal Consistency for the Social Response (SOR) component

The SOR subscale consisted of six items (a = .53) indicating an acceptable level of reliability (see
table C-3). In table C-4, the statistic of items show that the item no. 3 and no. 4 show a low
Corrected Item-Total Correlations (< .30) but the Cronbach’s Alpha if Item Deleted are less than
the total reliability value. Thus, deleting item no. 3 and no. 4 will not significantly increase the
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internal consistency of the component. For item no. 2 - Ease of changing character’s voice, the
statistic shows that the item has a very low Corrected Item-Total Correlations (.01) and the
Cronbach's Alpha if Item Deleted is significantly higher than the total reliability value (a = .61).
When referring to the TAGS pool description in Appendix A, there are two items measuring the
same metrics; item no. 1 and no. 2. Deleting one would not undermine the content being
measured. Since item no. 2 is not supported statistically, it is decided that the item is removed
from the component.

Table C 3 Reliability Statistics for Social Response (SOR) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items

.529 .545 6

Table C 4 Item-Total Statistics for Social Response (SOR) component

Scale Scale Squared Cronbach's

Mean if Variance Corrected Multiple  Alphaif

Item if tem  Item-Total Correlati Item

Items Deleted Deleted Correlation on Deleted
1. Instructions using vocal and text 14.76 5.39 469 314 .361
2. Ease of changing character’s voice 15.50 8.20 .011 .142 .651
3. Cheering after completing a given task 14.88 7.20 .244 .089 .498
4. Making gesture while talking 15.88 7.68 .124 .202 .556
5. Ease of controlling character 15.76 6.00 .605 442 324
6. Making eye contact while talking 16.00 7.58 334 .197 471

3) Internal Consistency for the Social Presence (SOP) component

Results in table C-5 indicating a good level of reliability of five items in SOP (a = .66). The item
total statistics in table C-6 shows the Corrected Item-Total Correlation for items no. 2 — Gender
determine by default, is less than .30. It shows that the item is not well correlated to the other
item in the component. Further analysis on the Cronbach’s Alpha if Item deleted for item no. 2
shows a significant increase to the total reliability (a = .83). When looking into the TAGS pool
description in Appendix A, item no. 1 and no. 2 are measuring the same metrics. If the non-
significant item is deleted, it would not affect the validity of the content. Thus, due to insignificant
correlation, item no.2 is decided to be removed from the SOP component.

Table C 5 Reliability Statistics for Social Presence (SOP) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items

.659 .642 5

Table C 6 Item-Total Statistics for Social Presence (SOP) component

Scale Scale Squared Cronbach's
Meanif  Variance Corrected Multiple Alphaif
ltem if tem  Item-Total Correlati ltem
ltems Deleted Deleted Correlation on Deleted
1. Choosing a gender for a character 12.29 9.73 .381 .362 .621
2. Gender determine by default 12.79 14.53 212 .213 .833
3. Changing the character’s skin 12.88 8.83 .566 410 .532
colour
4. Choosing the character’s body 13.26 7.89 733 .689 442
shape
5. Modify the character’s body shape 13.35 7.45 772 .679 410
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4) Internal Consistency for the Accessibility (ACC) component

Table C-7 shows the reliability of accessibility components (four items; a = .78). The results
indicate that the items in ACC component are internally consistent. Based on the Cronbach's
Alpha if Item Deleted in table C-8, removing one of the items would not significantly increase the
total reliability. Moreover, all the Corrected Item-Total Correlation in table C-8 are more than .30.
Thus, all items are remained.

Table C 7 Reliability Statistics for Accessibility (ACC) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items

.782 .785 4

Table C 8 Item-Total Statistics for Accessibility (ACC) component

Scale Scale Squared Cronbach's
Meanif  Variance Corrected Multiple Alpha if
ltem if tem  Item-Total Correlati ltem
ltems Deleted Deleted Correlation on Deleted
1. Ability to adjust the character’s text 8.94 5.63 .619 487 713
speech
2. Ability to change between spoken 8.91 5.78 .618 486 .715
and text
3. Ability to change the game’s 8.68 5.44 .557 .346 747
background
4. Ability to adjust speech volume 8.15 5.71 .564 .348 741

5) Internal Consistency for the Reward System (RES) component

Table C-9 shows the reliability of accessibility components (seven items; a = .61). Basically, the
results indicate that the items in RES component are internally consistent.

Based on the item-total statistics in table C-10, item no. 1, no. 2, and no. 7 showed a low value for
the Corrected Item-Total Correlation. For item no.1 and no. 2, the reliability if the item is deleted
are significantly higher than the total reliability. Based on the TAGS pool description in appendix
A, item no. 1 and item no. 2 are measuring the same metrics and deleting both of them will affect
the validity of the content. On further analysis, item no. 2 has a higher correlated item than item
no. 1 (see table C-10). Thus, due to insignificant, item no. 1 is decided to be removed from the
component.

For item no. 7, as the Corrected Item-Total Correlation is less than .30, it’s indicate that the item is
not correlated well with the other items in the component. Deleting the item may slightly
increase the total reliability (a = .69). According to the TAGS pool description in appendix A, item
no. 7 is one of the items that measuring one particular metric. With low statistical impact, item
no. 7 is decided to be removed from the component.

Table C 9 Reliability Statistics for Reward System (RES) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items

.611 .633 7
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Table C 10 Item-Total Statistics for Reward System (RES) component

Scale Scale Squared Cronbach's
Mean if  Variance Corrected Multiple Alphaif
ltem if tem  Item-Total Correlati ltem
ltems Deleted Deleted Correlation on Deleted
1. Spending points to personalize 23.06 13.75 .071 .026 .758
character
2. Intention buying additional points 24.44 12.86 117 131 .768
3. Receiving a badge 23.06 10.91 .669 .847 .623
4. Receiving a trophy 23.00 10.98 .637 .846 .628
5. Increasing character’s power 22.00 11.52 479 452 .664
6. Exchanging points for others 23.12 10.29 .613 .600 .624
7. Received free stuff upon reaching 23.21 10.84 .155 .145 .743
points

6) Internal Consistency for the Leaderboard (LEB) component

The Cronbach’s a for five subscale items in LEB is .64, indicating a good level of reliability (see
table C-11). The item-total statistics in table C-12 shows that the Corrected Item-Total Correlations
for item no. 5 - Sufficient information in leaderboard is less than .30, and the Cronbach's Alpha if
Item Deleted shows if item no. 5 is deleted, the total reliability will increased to a =.78. According
to the TAGS pool description in appendix A and the validity result in table 10-1, removing the item
will not undermine the validity of content. Due to insignificant correlated item, item no. 5 is
decided to be removed.

Table C 11 Reliability Statistics for Leaderboard (LEB) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items

.640 .645 5

Table C 12 Item-Total Statistics for Leaderboard (LEB) component

Scale Scale Squared Cronbach's
Mean if Variance Corrected Multiple  Alphaif
ltem if tem  Item-Total Correlati ltem
ltems Deleted Deleted Correlation on Deleted
1. Recognizing skills and effort 14.85 6.01 .568 402 671
2. Increase competition among users 15.03 5.91 511 428 .692
3. Position in leaderboard 15.09 6.20 .586 482 .669
4. Character’s appearance in leaderboard 15.26 5.53 .622 490 .646
5. Sufficient information in leaderboard 15.76 6.91 .071 .145 .780

7) Internal Consistency for the Level (LEV) component

The LEV subscale consisted of five items (a = .44) has an acceptable level of reliability (see table C-
13). The item-total statistics in table C-14 shows that item no. 2 and no. 3 have not correlated well
with the other items in the component. When these items are deleted, the total reliability of the
component is significantly increased to a = .65. By referring the TAGS pool document in Appendix
A, and the content validity result in table 10-1, deleting these items would not affect the content
being measured.

Table C 13 Reliability Statistics for Level (LEV) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items

442 461 5
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Table C 14 Item-Total Statistics for Level (LEV) component

Scale Scale Squared Cronbach's
Mean if Variance Corrected Multiple Alphaif
ltem if tem  Item-Total Correlati ltem
ltems Deleted Deleted Correlation on Deleted
1. Complete a level and allow to 13.50 6.38 .384 172 291
continue
2. Allow to revisit previous level after 14.68 8.77 -.156 .166 .654
completed
3. Able to adjust level difficulty 14.26 7.17 .159 .166 436
4. Character’s appearance within level 14.44 5.04 496 478 .152
5. Gaining more power when progressing 13.82 5.73 425 .507 .237

to the next level

8) Internal Consistency for the Attention (ATT) component

The results for Cronbach’s a for the ATT component in table C-15 indicate an acceptable level of
reliability (4 items; a = .59). The item-total statistics in table C-16 shows the Corrected Item-Total
Correlation for item no. 2 is very low (<.30) and the Cronbach's Alpha if Item Deleted has showed a
significant increased to total reliability (o = .68). Thus, item no. 2 — The character make to
continue the application is considered to be removed.

Table C 15 Reliability Statistics for Attention (ATT) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items

.592 .602 4

Table C 16 Item-Total Statistics for Attention (ATT) component

Scale Scale Squared Cronbach's
Mean if Variance Corrected Multiple Alphaif
Iltem if tem  Item-Total Correlati Iltem
ltems Deleted Deleted Correlation on Deleted
1. Excited when successfully performs a 11.06 3.39 .389 .179 .579
task
2. The character make to continue the 11.97 2.89 .104 .167 .676
application
3. Supported by the help functions 11.21 3.32 .489 .258 .520
4. Random elements in the applications 11.21 3.14 .390 192 .579

9) Internal Consistency for the Relevance (REL) component

Table C-17 shows Cronbach’s a for REL (5 items; a = .61). The result indicates that the component
has a good level of reliability. The item-total statistics in table C-18 shows that if item no. 5 -
Referring the character with the name set to them is deleted, the total reliability will be increased
to a=.76. The item no. 5 has a very low Corrected Item-Total Correlation which indicate that it is
not correlated well with the other items in the component. Referring to the TAGS pool document
and validity of the content, removing item no. 5 will not undermine the content being measured
and substantially increased the reliability of the component.

Table C 17 Reliability Statistics for Relevance (REL) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items
.614 .661 5
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Table C 18 Item-Total Statistics for Relevance (REL) component

Scale Scale Squared Cronbach's
Mean if  Variance Corrected Multiple Alphaif
ltem if tem  Item-Total Correlati ltem
Deleted Deleted Correlation on Deleted
1. Provided with appropriate choices 15.47 4.19 .488 408 .490
2. Character is applicable 15.44 4.62 472 .265 .509
3. Objectivity of the other characters 15.35 4.48 .578 438 461
4. Getting familiar with the graphics 15.29 5.06 .455 .533 .531
5. Referring the character with the 15.62 5.58 .035 .187 .760

name set to them

10) Internal Consistency for the Confidence (CON) component

The results of Cronbach’s a in table C-19 indicate that CON has an acceptable level of reliability (a
=.40). In table C-20, the item no. 3 - Giving another chance to try again shows an increase in the
total reliability if the item is deleted (a = .73). The item also has low effect on the Corrected Item-
Total Correlation (.12). When referring to the TAGS pool document, this item is one of the items
that measuring a particular metrics. Thus, removing it would not affect the content being
measured.

Table C 19 Reliability Statistics for Confidence (CON) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items

403 .719 5

Table C 20 Item-Total Statistics for Confidence (CON) component

Scale Scale Squared Cronbach's
Mean if Variance Corrected Multiple  Alphaif
ltem if tem  Item-Total Correlati ltem
ltems Deleted Deleted Correlation on Deleted
1. Able to choose mini apps 14.29 7.42 .555 .347 .616
2. Chosen character increase 14.06 9.33 397 .243 .683
confidence
3. Giving another chance to try again 14.50 9.04 122 .140 722
4. Giving feedback on character’s 14.24 9.52 .530 312 .645
performance
5. Enhanced knowledge through similar 14.21 8.29 .577 .368 611
tasks

11) Internal Consistency for the Satisfaction (SAT) component

The result in table C-21 indicate that the SAT subscale consisted of six items has an acceptable
level of reliability (a = .49). The Cronbach's Alpha if Item Deleted for item no. 1 and no. 2 in table
C-22 shows a higher reliability (a = .63 / a = .62) when these two items are deleted. On further
analysis, the item no. 1 and no. 2 have a very low value for Corrected Item-Total Correlation which
indicating these two items not correlated well with the other items in the component. When
referring to TAGS pool document, item no. 1 and no. 2 are measuring different metrics and within
the same metrics, there are other items as well. Thus, deleting these two items would not affect
the validity of the content.

Table C 21 Reliability Statistics for Satisfaction (SAT) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items
486 511 6
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Table C 22 Item-Total Statistics for Satisfaction (SAT) component

Scale Scale Cronbach's
Mean if Variance Corrected Squared Alpha if
Iltem if tem Item-Total Multiple ltem
ltems Deleted Deleted Correlation Correlation Deleted
1. Feel satisfied with performance 18.47 9.05 -.119 .100 .631
2. Getting physical rewards is 17.53 9.89 012 081 621
encouraging
3. Hints come up when getting lost 17.71 7.31 .257 .226 .435
4. Receiving feedbackiis 18.26 6.63 357 451 377
encouragement
5. Sklllsj aclfnowledgement from 17.79 6.65 477 595 399
application
6. Like to use the application again 17.74 5.72 .577 420 .238

12) Internal Consistency for the Stage of Transaction (SOT) component

The results of SOT in table C-23 is found to be reliable (4 item; a = .45). The item-total statistics
(see table C-24) indicate that the Corrected Item-Total Correlation for item no. 4 - Able to
distinguish the stages through character’s appearance is less than .30, and the Cronbach’s Alpha if
Item Deleted for this item will significantly increase the total reliability to a = .66. According to the
TAGS pool document, there are other items that measuring the same metrics. Deleting item no. 4
may not risk the component validity. Thus, due to insignificant, item no. 4 is removed.

Table C 23 Reliability Statistics for Stage of Transaction (SOT) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items
449 420 4

Table C 24 Item-Total Statistics for Stage of Transaction (SOT) component

Scale Scale Cronbach's
Mean if Variance Corrected Squared Alpha if
Iltem if tem Item-Total Multiple ltem
ltems Deleted Deleted Correlation Correlation Deleted
1. A SGI‘I?S of health related tasks 0.38 3.07 347 335 270
form in stages
2. Appearance of character in every 9.06 4.36 370 161 278
stage
3. Domg the same range of health 9.26 3.50 508 381 104
task in every stage
4. Able to distinguish the stages o S e e 5

through character’s appearance

13) Internal Consistency for the Health Condition (HEC) component

The HEC subscales consisted of four items has a = .64, which indicate a good level of reliability
(see table C-25). The item-total statistics in table C-26 shows that the item no. 4 - Character
changed in colour or in behaviour has a very low value for corrected item-total correlation not
correlated. This shows that the item is not correlated well with the other items in the component.
Moreover, the Cronbach's Alpha if Item Deleted for item no. 4 shows a significant increase to total
reliability if the item is deleted (a = .76). When considering the TAGS pool document, there are
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other items in measuring the same metrics. Thus, due to insignificant, the item no. 4 is removed
from the component.

Table C 25 Reliability Statistics for Health Condition (HEC) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items
.637 .643 4

Table C 26 Item-Total Statistics for Health Condition (HEC) component

Scale Scale Cronbach's
Mean if Variance Corrected Squared Alpha if
Iltem if tem Item-Total Multiple ltem
ltems Deleted Deleted Correlation Correlation Deleted
1. Type of illnesses shows in the 9.71 5.24 465 .609 .531
application
2. Tasks are related to the illnesses 9.71 5.31 .603 .598 439
3. Health condition appear in the 9.44 5.35 .540 .308 478
character
4. Character changed in colour orin 9.09 7.17 .026 .201 757
behaviour

14) Internal Consistency for the Self-Management (SEM) component

The results of Cronbach’s a for SEM is .73 (see table C-27). It is considered highly reliable, where
all items are measuring the same content. In table C-28, the item-total statistics show the
Corrected Item-Total Correlation for all items are more than .30, and the Cronbach's Alpha if Item
Deleted for all items are less than the total reliability. Thus, all the items are remained.

Table C 27 Reliability Statistics for Self-Management (SEM) component

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items

.729 731 4

Table C 28 Item-Total Statistics for Self-Management (SEM) component

Scale Scale Cronbach's
Mean if Variance Corrected Squared Alpha if
Iltem if tem Item-Total Multiple ltem
ltems Deleted Deleted Correlation Correlation Deleted
1. Reminder to do certain task 8.62 7.274 .598 474 .623
2. Ability to set health routine 9.18 7.544 .518 .435 .668
3. Ability to organize health goals 9.03 7.484 511 421 .672
4. Recognize character’s recovery 8.65 7.508 .455 421 .708
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Appendix D  The TAGS Instrument

About the Game;
Game title:

The type of anthropomorphic character best describes my character in the application:
[ Avatar (More human-like representation)

[J Human Cartoon (Less human-like and more like caricature)

[ Interface Agent (A mix between human and animal)

[J Hybrid Character (An animal character or an object)

[J Abstract Character (non-figurative character)

Instruction:
Read the following statement about the game you just played and then, please tick (v') one per item, how

much do you agree or disagree with each of the item

Scale
(Please tick v' once per item)
Strongly Agree Neutral Disagree | Strongly
Agree Disagree

ID Items

DEP1. | | can easily customize my own
character (for example; change
cloths, pants, shoes, hair, add
jewellery, etc.)

DEP2. | I can easily customize my
character’s environment (for
example; house, car, office,
garden, etc.)

DEP3. | I normally use my character as
a tactic to confuse other
characters or opponents

DEP4. | | am allowed to upgrade my
character to be more powerful
or meaningful as the
application progresses

SOR1. | I do better when my character
gives instructions using vocal
instructions, followed by text as
the character speaks

SOR2. | I find my character cheering me
after excellently completing a
given task

SOR3. | I find my character does not
make gestures while talking
SOR4. | I find it is hard to control my
character, so it does what |
want

SORS5. | I find it is strange when my
character does not make an eye
contact while talking

SOP1. | I can easily choose the gender
of my character
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SOP2.

| can easily change my
character’s skin colour to
something other than human
skin colour

SOP3.

I can easily choose which body
shape | want for my character

SOP4.

I am allowed to modify the body
shape of my character

ACC1.

I can easily adjust the text size
of the character’s speech

ACC2.

| can easily change the
character’s speech between
spoken and text

ACC3.

I am able to change the
background colour or image of
the game’s environment

ACC4.

I am able to change the speech
volume of the character

RES1.

I do not buy additional points
when my current points are not
enough to be traded

RES2.

Receiving a badge makes my
character look stronger than
before

RES3.

Receiving a trophy makes my
character look fabulous

RES4.

I can easily increase my
character’s
health/power/energy levels
when earning some points
through collection of
charms/potions/tokens

RES5.

| can easily exchange my
points/badges/trophies for
other things in the applications
(for example; life, food, power,
dress, shoes, level, etc.)

LEBI.

| like to be recognized for my
skills and effort in the
leaderboard

LEB2.

| find the leaderboard can
increase the competition among
the users in the application

LEB3.

Based on my position on the
leaderboard, | feel | have done a
great job

LEBA4.

| find my character looks
stronger than the other
characters in the leaderboard

LEVI.

After completing a level, | am
allowed to stop/exit the
application, and continue to the
next level after returning

LEV2.

My character changed when |
progressed to the next level

LEV3.

My character gained more
power when | progressed to the
next level
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ATTI1.

| get excited when my character
successfully performs a task

ATT2.

| feel supported by the help
functions or tutorials given in
the application

ATT3.

| find there are random
elements which appear in the
application (e.g. surprises, other
tasks, additional rewards,
bonuses, or new friends joining)

RELI.

I am being provided with
appropriate choices to take
action

REL2.

I find the design of my character
is relevant to the application

REL3.

| find the graphical illustrations
(such as the tools, settings, and
backgrounds) help me to feel
familiar with the application

RELA4.

I find the other characters used
in the application are in line
with the objectives of the
application

CON1

I am able to choose what sub
tasks (mini apps) | want to do
and ignore the ones that | don’t
want to do

CON2

The character | choose for
myself in the application helps
to increase my confidence levels

CON3

I find the feedback about my
character performance can help
me to further understand what
must be done in order to
improve

CON4

| find that the application
provides a similar range of tasks
that enable me to master my
skills or enhance the knowledge
I need

SATL.

When | am lost, a pop-up hint
comes up

SAT2.

Receiving immediate feedback
encourage my involvement

SAT3.

When | have completed a task,
the application acknowledges
the level or type of skill I have
acquired

SATA4.

| enjoyed using the application
that | would like to use it again

SOT1.

The application has a series of
health related tasks - in the
form of stages - in which the
difficulty of the tasks will be
increased as more stages are
completed
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SOT2. | The appearance of my
character changed in
accordance to the stage that
reflect my health condition
SOT3. | My character does the same
range of health task in every
stage

HECI1. | The application clearly shows
what type of illnesses or health
conditions it caters for

HEC2. | I find the given tasks are closely
related to a specific health
problem

HEC3. | My health condition can be seen
through the appearance of my
character

SEM1 | The application gives me a
reminder or alarm to do a
certain task

SEM2 | | can easily set my own health
routine or add my own care
plan in the application (for
example; what medication to
take, what type of exercise to
do, plan for a healthier diet)
SEM3 | | am able to organize my health
goals in the application (for
example; what tasks need to be
done, in what order, which
tasks are crucial or not)

SEM4 | | know how to recover my
character from losing their
health (for example; take time
off, get enough supplement
(medicine, water, food), or
buying more energy)

Thank you for completing this questionnaire. Your responses will be very useful to the research. If you have
any questions related to the research study, please contact the following researcher; Nooralisa Mohd Tuah
(N.Mohd-Tuah@soton.ac.uk) or Gary B Wills (gbw@ecs.stotn.ac.uk) or Ashok Ranchhod
(A.Ranchhod@soton.ac.uk)
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Appendix E Results for the analysis of games

Table E 1 Game Frequency

Games Frequency Percent Valid Cumulative
Percent Percent
Valid | Club Penguin 15 44.1 44.1 44.1
Pirate101 5 14.7 14.7 58.8
Monster 7 20.6 20.6 79.4
Manor
Re-Misson2 7 20.6 20.6 100.0
Total 34 100.0 100.0
Table E 2 Mean Score Game vs TAG component
Anthropomorphic Gamification = Motivation  Transition
Interface
Club Penguin 3.41 3.87 3.86 3.78
Pirate 101 3.43 3.97 3.84 2.67
Monster 3.23 3.79 3.63 4.01
Manor
Re-Mission 2 3.13 3.73 3.71 3.40
e=@==Anthropomorphic Interface e=@== Gamification @==Motivation  e=@mmTransition
Club Penguin
4.00
-
Re-Mission 2 @ Pirate 101

Monster Manor

Figure E 1 Radar Diagram Games vs Average Mean of AGT
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Appendix F Results for The Factor Analysis

F.1

Results as in the report refer Chapter 8.3.4.1.1, Factor analysis for Anthropomorphic Elements.

F.2

Anthropomorphic Elements

Gamification

Table F2-1 Initial Run of FA for Gamification - Rotated Component Matrix?

Appendix F

Component

Iltems Communalities 1 2 3
RES2  Receiving a badge .756  .857
RES3  Receiving a trophy 720  .822
RES1 Intention buying additional points 471 671
RES5 Exchanging points for others .365 .581
RES4  Increasing character’s power .128  .348
LEB2 Increase competition among users .599 .760
LEB1  Recognizing skills and effort .596 .685 -302
LEB4  Character’s appearance in leaderboard 451 .614
LEV1 Complete a level and allow to continue .605 579 491
LEB3  Position in leaderboard .349 .578
LEV2 Character’s appearance within level 717 .844
LEV3  Gaining more power when progressing to the next .660 .795

level
Eigenvalue 3.02 176 1.63
% of Variance 25.19 14.70 13.58
Total Variance Explained 53.47%
KMO .668
Barlett’s Test of Sphericity 448.63
Significant .000

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.
aRotation converged in 4 iterations.
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F.3 Motivation

Table F3-1 Initial Run of FA for Motivation - Rotated Component Matrix2

Component
ltems Communalities 1 2 3 4
SAT4  Like to use the application again .572 731
SAT3  Skills acknowledgement from application .594 .730
SAT2  Receive feedback is encouragement .533 722
SAT1  Hints come up when getting lost .584 719
REL4  Getting familiar with the graphics .539 .679
REL1  Provided with appropriate choices .510 .647
ATT2  Supported by the help functions 468 .640
ATT3  Random elements in the applications 437 .597
ATT1  Excited when successfully performs a task 452 .568
REL3  Objectivity of the other characters .488 .524 .458
CON2 Chosen character increase confidence .686 .789
CON3 Giving feedback on character’s performance  .500 .697
CON4  Enhanced knowledge through similar tasks .489 .610
REL2  Character is applicable .793 .859
CON1 Able to choose mini apps .685 .552 .587
Eigenvalue 3.35 2.42 1.47 1.09
% of Variance 22.32 16.13 9.77 7.30
Total Variance Explained 55.52%
KMO .627
Barlett’s Test of Sphericity 592.40
Significant .000

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

aRotation converged in 5 iterations.
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F.4 Transitional Health

Table F4-1 Initial Run of FA for Health Transition - Rotated Component Matrix2

Component
Items Communalities 1 2 3
SEM2  Ability to set health routine 673 .807
SEM4  Recognize character’s recovery 664 787
SEM3  Ability to organize health goals 599 762
SEM1  Reminder to do certain task 296 397 365
SOT1  Aseries of health related tasks form in stages 713 833
SOT3  Doing the same range of health task in every stage 702 811
SOT2 Appearance of character in every stage 647 791
HEC3  Health condition appear in the character 738 857
HEC2  Tasks are related to the illnesses 701 821
HEC1  Type of ilinesses shows in the application 570 332 326 .595
Eigenvalue 339 159 131
% of Variance 33.99 15.98 13.06
Total Variance Explained 63.03%
KMO .763
Barlett’s Test of Sphericity 408.87
Significant .000

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
aRotation converged in 4 iterations.
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Appendix G Survey Forum Screenshots

G.1 Diabetes Contact

Charlotte Summers - Diabetes.co.uk <charlctte@diabetes co.uk> = 11/3115 - -
to me [~

Hi Elysa,
| am so sorry for the delay in getting back to you, we would be more than happy to help you recruit participants, the reason for the delay is that
we are just in the process of developing a clinical trial tool (top secret at the moment!)jon top of moving offices. The tool allows people to search

for relevant trials, it is here that we will be able to add your survey rather than on the Diabetes.co.uk forum.

Yours will be one of the first to be featured and | will set your survey up so that it will be there as soon as we launch the new feature of the
website which we are hoping we will be in the next week.

I hope that works out with your time scale? Do you have some text that you would want people to read before they complete the survey or shall |
just use what is in your original email?

We would also like to publish your finding when you have completed your write up, we do not charge anything to help recruit participants or be
featured on the site, all we ask is for a PDF of your project and also a paragraph or two written just for DCUK with an overview of what the
research is all about and what your findings are {obviously this will be once it is all submitted and the stress of writing it all is over!)

Please let me know if you have any questions or there is anything else | can do to help at all.

Kind regards,

Charlotte Summers

Figure G. 1 Screenshot 1 — Approval to put up the survey on diabetes.co.uk website

Charlotte Summers - Diabetes.co.uk <charlotte@diabetes co.uk> @ 11/24115 - 1
tome [~

Hi Elysa,

Sorry for the delay in getting back to you, we still haven't managed to get our new clinical trials platform live, so last week | put your study out on
our twitter feed - hitps://twitter.com/Diabetescouk/status/667395651945275394 sorry we have not been able to put it on the website, but I will
let you know when the new system is live in case it is still worth us putting it up for you. Please let me know if there is anything else | can do to
help at all.

Kind regards,

Charlotte Summers

Figure G. 2 Screenshot 2- Survey to upload on diabetes twitter

@ Diabetes.co.uk +2 Follow

Do you have diabetes + a renal condition? If
so Elysa is doing some research for her MA
and would like some help -
goo.glfforms/pEsxZiyg...

OE& Hils

Figure G. 3 Screenshot 3 — Survey link uploaded on the twitter newsfeed
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G.2 Kidney Forum

kidneypatientguide

For kidney patients and those who care for them. Advanced search

<> Board index « The KPG Forum < The KPG Forum
GIFAQ yERegister (1) Login

Looking for help for a survey

Moderator: administrator

POSTREPLY & | |G, Search this topic... 4 posts = Page 1 of 1

Looking for help for a survey Elysa

Dby Elysa » Wed Nov 18, 2015 11:16 am Posts: 3
Joined: Wed Nov 18, 2015 9:38 am

Hi Everyone,

I'm Elysa and I'm new to this forum. I'm a computer science student at the University of Southampton.
I'm here to ask your kindness to answer my survey.

Currently, I'm conducting a research study in human and computer interaction about an effective and preferable interface agent (character or avatar) to
interact with in a gamified application or games. The game is develop to support the transition care process, from hospital care to self-care. and this game

is particularly to people with renal and diabetic condition.

Because you are among the one who can give us the closest picture of how you experience your situation, | would like to request you to participate in this
survey.

Your response will be kept confidential. No particular recognizable responses will be collected and exposed to others and information only be made public
in a statistical context and summarization.

For that, thank you very much for your time and cooperation. | greatly appreciate your help in furthering this research effort.

Here is the link for the enline survey (http://goo.gl/forms/bcGdkiOK1H)

Warm Regards,
Elysa

Figure G. 4 Screenshot4 - Posted a post in a forum of kidneypatientguide

stage 4 1 113 by wagolynn G
by john = Sat Nov 21, 2015 5:35 am Sat Nov 21, 2015 7:40 pm
Looking for help for a surve by Elysa [

g by Elysa » Wed Nov 18, 2015 11:16 am 2 3 Thu Nowv 19, 2015 1:52 pm
Flu Jab Immune Supressed ? by Grey [

e by Grey = Mon Nov 09, 2015 10:54 am 2 845 Thu Nov 19, 2015 10:29 am

Figure G. 5 Screenshot5 — Number of views and comments of the post made in the forum
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Appendix H

AppendixH NVIVO word frequencies search

Word Count
games 82
application 72
think 64
user 54
character 53
motivation 44
human 43
gamification 39
healthcare 39
avatar 36
interaction 32
characters 31
effect 30
design 29
improve 27
young 25
health 24
fun 24
people 23
research 23
adult 22
experience 21
related 19
rewards 18
good 17
encouraging 17
utilising 17
appearance 17
representation 16
system 15

information
characteristies
motivateimplementation
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Figure H. 1 Screenshot words cloud
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Glossary

Glossary of Terms

Anthropomorphic Interfaces — A human form representation with human qualities and

characteristics in computer applications

Engagement — A state of behaviour continuing involvement in interacting with a computer

application

Effect Size — the differences in the means between the investigate groups and the control

condition/group as stated in the standard deviation
Gamification — A concept to make a non-gaming environment into one more game like.

Motivation — A desire that stimulate and sustain a patient’s behaviour throughout the transition

process.

Transition Healthcare — A process in healthcare to transfer a patient from hospital care to self-

care.

249






List of References

List of References

Ajzen, I. (1991). The theory of planned behavior. Orgnizational Behavior and Human Decision
Processes, 50, 179-211. http://doi.org/10.1016/0749-5978(91)90020-T

Ayre, C., & Scally, A. J. (2014). Critical values for Lawshe’s content validity ratio: Revisiting the
original methods of calculation. Measurement & Evaluation in Counseling & Development
(Sage Publications Inc. ), 47(1), 79-86. http://doi.org/10.1177/0748175613513808

Banks, J., & Bowman, N. D. (2016). Emotion, anthropomorphism, realism, control: Validation of a
merged metric for player—avatar interaction (PAX). Computers in Human Behavior, 54, 215—
223. http://doi.org/10.1016/j.chb.2015.07.030

Baranowski, T., Buday, R., Thompson, D. |., & Baranowski, J. (2008). Playing for Real. Video Games
and Stories for Health-Related Behavior Change. American Journal of Preventive Medicine,
34(1), 74-82. http://doi.org/10.1016/j.amepre.2007.09.027

Barata, G., Gama, S., Fonseca, M. J., Gongalves, D., & Jorge, J. (2013). Improving student creativity
with gamification and virtual worlds. In Proceedings of the First International Conference on
Gameful Design, Research, and Applications - Gamification “13 (pp. 95-98). New York, NY,
USA: ACM. http://doi.org/10.1145/2583008.2583023

Bartneck, C., Kuli¢, D., Croft, E., & Zoghbi, S. (2009). Measurement Instruments for the
Anthropomorphism, Animacy, Likeability, Perceived Intelligence, and Perceived Safety of
Robots. International Journal of Social Robotics, 1(1), 71-81. http://doi.org/10.1007/s12369-
008-0001-3

Basili, V., Caldiera, G., & Rombach, H. (1994). Goal Question Metric Approach. Encyclopedia of
Software Engineering, 1, 98—102.

Baylor, A. L. (2009). Promoting motivation with virtual agents and avatars: role of visual presence
and appearance. Philosophical Transactions of the Royal Society of London. Series B,
Biological Sciences, 364, 3559—-3565.

Beck, A., Stevens, B., Bard, K. A., & Caifiamero, L. (2012). Emotional body language displayed by
artificial agents. ACM Transactions on Interactive Intelligent Systems, 2(1), 1-29.

Benyon, D., & Mival, 0. (2008). Landscaping personification technologies: from interactions to
relationships. In CHI ‘08 Extended Abstracts on Human Factors in Computing Systems, 3657—
3662.

Benyon, D., & Mival, 0. (2013). Scenarios for companions. In Lecture Notes in Computer Science
(Vol. 7407, pp. 79-96). Berlin, Heidelberg: Springer Berlin Heidelberg.
http://doi.org/10.1007/978-3-642-37346-6_8

Bickmore, T. W., Pfeifer, L., & Jack, B. (2009). Taking the time to care: empowering low health
literacy hospital patients with virtual nurse agents. In Proceedings of the SIGCHI Conference
on Human Factors in Computing Systems (pp. 1265-1274). New York, NY, USA: ACM.

Bickmore, T. W., & Picard, R. W. (2005). Establishing and Maintaining Long-Term Human-
Computer Relationships. ACM Transactions on Computer-Human Interaction, 12(2), 293—
327.

Birk, M. V., Atkins, C., Bowey, J. T., & Mandryk, R. L. (2016). Fostering Intrinsic Motivation through
Avatar Identification in Digital Games. Proceedings of the 2016 CHI Conference on Human
Factors in Computing Systems - CHI ’16, 2982—2995.
http://doi.org/10.1145/2858036.2858062

Blanco, M., Engelmann, D., & Normann, H. T. (2011). A within-subject analysis of other-regarding
preferences. Games and Economic Behavior, 72(2), 321-338.
http://doi.org/10.1016/j.geb.2010.09.008

Bliss, L. A. (2003). Taking the Next Step: Mixed Methods Research in Organizational Systems.
Journal of Information Technology, Learning, and Performance, 21(1), 19-29.

251



List of References

Bogost, I. (2015). Why Gamification is Bullshit. In S. P. Walz & S. Deterding (Eds.), The Gameful
World. Approaches, Issues, Applications. (pp. 65—80). Cambridge: The MIT Press.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in
Psychology, 3(2), 77-101. http://doi.org/10.1191/1478088706qp0630a

Brewer, J. (2003). Web accessibility highlights and trends. ACM SIGCAPH Computers and the
Physically Handicapped, (76), 15-16.

Brewer, R., Anthony, L., Brown, Q., Irwin, G., Nias, J., & Tate, B. (2013). Using Gamification to
Motivate Children to Complete Empirical Studies in Lab Environments. In Proceedings of the
12th International Conference on Interaction Design and Children (pp. 388—391). New York,
NY, USA: ACM.

Brezinka, V. (2014). Computer games supporting cognitive behaviour therapy in children. Clinical
Child Psychology and Psychiatry, 19(1), 100-110.

Brockmyer, J. H., Fox, C. M., Curtiss, K. A., McBroom, E., Burkhart, K. M., & Pidruzny, J. N. (2009).
The development of the Game Engagement Questionnaire: A measure of engagement in
video game-playing. Journal of Experimental Social Psychology, 45(4), 624—634.
http://doi.org/10.1016/].jesp.2009.02.016

Brown, L. A., & Walker, W. H. (2008). Prologue: Archaeology, Animism and Non-Human Agents.
Journal of Archaeological Method and Theory, 15(4), 297—-299.

Cakiroglu, U., Basibiiyiik, B., Giiler, M., Atabay, M., & Memis, B. Y. (2016). Gamifying an ICT
Course: Influences on Engagement and Academic Performance. Computers in Human
Behavior, 12(10), 98-107. http://doi.org/10.1016/j.chb.2016.12.018

Catrambone, R., Stasko, J., & Xiao, J. (2002). Anthropomorphic Agents as a User Interface
Paradigm: Experimental Findings and a Framework for Research. In Proceedings of the 24th
Annual Conference of the Cognitive Science Society (pp. 166—172).

Cavazza, M., & Vargas, C. E. (2010). How Was Your Day? A Companion ECA. In Proceedings of 9th
International Conference on Autonomous Agents and Multiagent Systems (AAMAS 2010) (pp.
1629-1630). Tokyo, Japan: Association for Computational Linguistics.

Cheong, C., Cheong, F., & Filippou, J. (2013). Quick Quiz: A Gamified Approach for Enhancing
Learning. In Proceedings of the 17th Pacific Asia Conference on Information Systems (PACIS
2013) (pp. 1-14). Jeju Island, Korea: AlSeL.

Cheong, Jung, Y., & Theng, Y. (2011). Avatar: A Virtual Face for the Elderly. In Proceedings of the
10th International Conference on Virtual Reality Continuum and Its Applications in Industry
(VRCAI’11). (pp. 491-498). New York, NY, USA.: ACM.

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences (2nd Editio). Hillsdale, NJ:
Erlbaum.

Cohen, J. (1992). Quantitative Methods in Psychology. Psychological Bulletin, 112(1), 155-159.

Cowell, A. J., & Stanney, K. M. (2005). Manipulation of non-verbal interaction style and
demographic embodiment to increase anthropomorphic computer character credibility.
International Journal of Human-Computer Studies, 62(2), 281-306.
http://doi.org/10.1016/].ijhcs.2004.11.008

Creswell, J. W. (2007). Designing a Qualitative Study. In Qualitative inquiry and research design:
Choosing among five approaches (2nd Editio, pp. 35—41). Los Angeles: SAGE Publications.

Creswell, J. W. (2009). Research Design: Qualitative, Quantitative, and Mixed Approaches. SAGE
Publications. (3rd Editio). Los Angeles: SAGE Publications.

Creswell, J. W., & Plano Clark, V. (2011). Designing and Conducting Mixed Methods Research (2nd
Editio). Thousand Oaks, SAGE Publications.

Crowley, R., Wolfe, I., Lock, K., & McKee, M. (2011). Improving the transition between paediatric
and adult healthcare: a systematic review. Archives of Disease in Childhood, 96(6), 548-553.

Dahl, G., & Kraus, M. (2015). Measuring how game feel is influenced by the player avatar’s
acceleration and deceleration. In Proceedings of the 19th International Academic Mindtrek
Conference on - AcademicMindTrek ’15 (pp. 41-46).
http://doi.org/10.1145/2818187.2818275

Daneman, D., & Nakhla, M. (2011). Moving on: transition of teen with type 1 diabetes to adult
care. Diabetes Spectrum, 24(1), 14-18.

252



List of References

Davis, M., Dautenhahn, K., Powell, S., & Nehaniv, C. (2010). Guidelines for researchers and
practitioners designing software and software trials for children with autism. Journal of
Assistive Technologies, 4(1), 38—48. http://doi.org/10.5042/jat.2010.0043

De Angeli, A., & Khan, R. (2007). Mapping the Demographics of Virtual Humans. In Proceedings of
the 21st British HCI group annual conference on people and computers: HCI...but not as we
know it, BCS-HCI ’07. (Vol. 2, pp. 149-152). London: British Computer Society.

De Winter, J. C. F., Dodou, D., & Wieringa, P. A. (2009). Exploratory Factor Analysis With Small
Sample Sizes. Multivariate Behavioral Research, 44(April), 147-181.
http://doi.org/10.1080/00273170902794206

Deterding, S. (2011). Situated motivational affordances of game elements: A conceptual model. In
a Workshop at CHI (pp. 3-6). Vancouver, BC, Canada.: ACM.

Deterding, S. (2012, July). Gamification: designing for motivation. Interactions, 19(4), 14-17.
http://doi.org/10.1145/2212877.2212883

Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011). From game design elements to
gamefulness: defining gamification. In Proceedings of the 15th International Academic
MindTrek Conference: Envisioning Future Media Environments (pp. 9-15). Tampere, Finland:
ACM. http://doi.org/10.1145/2181037.2181040

DeVellis, R. F. (2017). Scale Development: Theory and Applications (Applied Social Research
Methods) (4rd Editio). Los Angeles: SAGE Publications.

DiSalvo, C., & Gemperle, F. (2003). From seduction to fulfillment: the use of anthropomorphic
form in design. In Proceedings of the 2003 International Conference on Designing
Pleasurable Products and Interfaces (pp. 67—-72). New York, NY, USA.: ACM.

Dominguez, A., Saenz-De-Navarrete, J., De-Marcos, L., Fernandez-Sanz, L., Pagés, C., & Martinez-
Herraiz, J. J. (2013). Gamifying learning experiences: Practical implications and outcomes.
Computers and Education, 63(April), 380-392.
http://doi.org/10.1016/j.compedu.2012.12.020

Durga, S., El-nasr, M. S., Shiyko, M., Sceppa, C., Naab, P., & Andres, L. (2011). Leveraging Play in
Health-Based Games to Promote Sustained Behavior Change in Healthy Eating and Exercise.
In DIGRA 2011 (pp. 1-17).

Dwivedi, Y. K., Choudrie, J., & Brinkman, W.-P. (2006). Development of a survey instrument to
examine consumer adoption of broadband. Industrial Management & Data Systems, 106(5),
700-721. http://doi.org/10.1108/02635570710734262

Easterbrook, S., Singer, J., Storey, M.-A., & Damian, D. (2008). Selecting Empirical Methods for
Software Engineering Research. In Guide to Advanced Empirical Software Engineering (pp.
285-311). London: Springer.

Fang, X., Zhang, J., & Chan, S. S. (2013). Development of an Instrument for Studying Flow in
Computer Game Play. International Journal of Human-Computer Interaction, 29(7), 456—470.
http://doi.org/10.1080/10447318.2012.715991

Field, A. (2014). Andy Field - Discovering Statistics Using SPSS, Second Edition. SAGE Publication.
London.

Field, S. (2014). From the pond into the sea. Children’s transition to adult health services. Care
Quality Commission, (June), 1-12.

Forlizzi, J., Zimmerman, J., Mancuso, V., & Kwak, S. (2007). How Interface Agents Affect
Interaction Between Humans and Computers. In Proceedings of the 2007 conference on
Designing pleasurable products and interfaces. (pp. 209—221). New York, NY, USA: ACM.

Freyer, D. R. (2010). Transition of care for young adult survivors of childhood and adolescent
cancer: Rationale and approaches. Journal of Clinical Oncology, 28(32), 4810-4818.

Fu, F. L., Su,R.C., & Yu, S. C. (2009). EGameFlow: A scale to measure learners’ enjoyment of e-
learning games. Computers and Education, 52(1), 101-112.
http://doi.org/10.1016/j.compedu.2008.07.004

Girault, A., Ferrua, M., Lalloué, B., Sicotte, C., Fourcade, A., & Minvielle, E. (2015). Internet-based
technologies to improve cancer care coordination: Current use and attitudes among cancer

253



List of References

patients. European Journal of Cancer, 51(4), 1-7.

Gong, L. (2008). How social is social responses to computers? The function of the degree of
anthropomorphism in computer representations. Computers in Human Behavior, 24(4),
1494-1509. http://doi.org/10.1016/j.chb.2007.05.007

Haber, A. F. (2009). Animism, Relatedness, Life: Post-Western Perspectives. Cambridge
Archaeological Journal, 19(3), 418-430.

Hair, J. F., Anderson, R. E., Tatham, R. L., & Black, W. C. (2009). Multivariate Data Analysis (6th
Editio, Vol. 1). New York, NY: Pearson Prentice Hall.

Halan, S., Rossen, B., Cendan, J., & Lok, B. (2010). High Score!-Motivation Strategies for User
Participation in Virtual Human Development. In Proceedings of the international conference
on Intelligent Virtual Agents (pp. 482—488). Philadelphia, PA, USA: Springer.

Hall, M., Glanz, S., Caton, S., & Weinhardt, C. (2013). Measuring Your Best You: A Gamification
Framework for Well-Being Measurement. In IEEE International Conference on Cloud and
Green Computing (pp. 277-282). IEEE. http://doi.org/10.1109/CGC.2013.51

Hamari, J., Koivisto, J., & Sarsa, H. (2014). Does Gamification Work? A Literature Review of
Empirical Studies on Gamification. In Proceedings of 47th Hawaii International Conference on
System Sciences (HICSS) (pp. 3025-3034). Waikoloa, HI: IEEE.
http://doi.org/10.1109/HICSS.2014.377

Hamzah, W. M. A. F. W., & Ali, N. H. (2014). Enhancement of the ARCS model for Gamification of
learning. In The 3rd International Conference on User Science and Engineering (i-USEr) (pp.
287-291). Shah Alam, Malaysia: IEEE.

Heerink, M., Krose, B., Evers, V., & Wielinga, B. (2009). Measuring acceptance of an assistive social
robot: A suggested toolkit. Proceedings - IEEE International Workshop on Robot and Human
Interactive Communication, 528-533. http://doi.org/10.1109/ROMAN.2009.5326320

Hieftje, K., Edelman, E. J., Camenga, D. R., & Fiellin, L. E. (2013). Electronic Media-Based Health
Interventions for Behavior Change in Youth: A Systematic Review. NIH JAMA Pediatrics,
167(6), 997-1003.

Hopiseth, M., & Giannakos, M. (2013). Designing healthcare games and applications for toddlers. In
Proceedings of the 12th International Conference on Interaction Design and Children (pp.
137-146). New York, NY, USA: ACM. http://doi.org/10.1145/2485760.2485770

Hollingsed, T., & Novick, D. G. (2007). Usability inspection methods after 15 years of research and
practice. In Proceedings of the 25th annual ACM international conference on Design of
communication - SIGDOC ‘07 (p. 249). http://doi.org/10.1145/1297144.1297200

Hongpaisanwiwat, C., & Lewis, M. (2003). Attentional Effect of Animated Character. In
Proceedings of Human-Computer Interaction - INTERACT’ 03 (pp. 423—-430). Zurich,
Switzerland: 10S Press.

Hsu, S. H., Chang, J.-W., & Lee, C.-C. (2013). Designing attractive gamification features for
collaborative storytelling websites. Cyberpsychology, Behavior and Social Networking, 16(6),
428-35. http://doi.org/10.1089/cyber.2012.0492

Hsu, Y. (2012). Affective Interfaces of Embodied Conversational Agents. International Journal of
Affective Engineering, 12(2), 71-78.

Hu, R., & Fico, G. (2014). Gamification system to support family-based behavioral interventions for
childhood obesity. IEEE-EMBS International Conference on Biomedical and Health
Informatics (BHI), 181-184.

Huang, W. W., Huang, W. W., Diefes-Dux, H., & Imbrie, P. K. (2006). A preliminary validation of
Attention, Relevance Confidence and Satisfaction model-based Instructional Material
Motivational Survey in a computer-based tutorial setting. British Journal of Educational
Technology, 37(2), 243—259. http://doi.org/10.1111/j.1467-8535.2005.00582.x

Hubbard, D. W. (2014). How to Measure Anything: Finding the Value of Intangibles in Business
(2nd Editio). Hoboken, New Jersey: John Wiley & Sons.

Hull, L. (2004). Accessibility: it’s not just for disabilities any more. Interactions, 11(2), 36—41.
http://doi.org/10.1145/971258.971270

Hung, I. C, Lee, L., Chao, K. J., & Chen, N. S. (2011). Applying ARCS model for enhancing and
sustaining learning motivation in using robot as teaching assistant. In Edutainment

254



List of References

Technologies (Vol. LNCS 6872, pp. 334-341). Taipei, Taiwan: Springer Berlin Heidelberg.
Hunicke, R., LeBlanc, M., & Zubek, R. (2004). MDA: A Formal Approach to Game Design and Game
Research. In Proceedings of the Challenges in Game Al Workshop, Nineteenth National

Conference on Artificial Intelligence (pp. 1-4).

Hussain, A., & Ferneley, E. (2008). Usability metric for mobile application: a goal question metric
(GQM) approach. Proceedings of the 10th International Conference on Information
Integration and Web-Based Applications and Services (iiWAS ‘08), 567-570.
http://doi.org/http://doi.acm.org/10.1145/1497308.1497412

Isbister, K., & Mueller, F. ‘Floyd’. (2015). Guidelines for the Design of Movement-Based Games
and Their Relevance to HCl. Human—Computer Interaction, 30(3—4), 366—399.
http://doi.org/10.1080/07370024.2014.996647

Jick, T. D. (1979). Mixing Qualitative and Quantitative Methods: Triangulation in Action.
Administrative Science Quarterly, 24, 602—611. http://doi.org/10.2307/2392366

Jim Thatcher, Burks, M. R., Heilmann, C., Henry, S. L., Kirkpatrick, A., Lauke, P. H., & Waddell, C.
(2006). Web Accessibility: Web Standards and Regulatory Compliance. (1st Editio). Apress.

Johns, R. (2010). Likert Items and Scales. Survey Question Bank Methods Fact Sheet 1., 1(March),
1-11.

Kallery, M., & Psillos, D. (2004). Anthropomorphism and Animism in Early Years Science: Why
Teachers Use. Research in Science Education, 34(1991), 291-311.

Kao, D., & Harrell, D. F. (2015). Exploring the impact of role model avatars on game experience in
educational games. Proceedings of the 2015 Annual Symposium on Computer-Human
Interaction in Play, 571-576. http://doi.org/10.1145/2793107.2810291

Karadimitriou, K., & Roussou, M. (2011). Studying Player Experience in a Collaborative Embodied
Interaction Game. In 2011 Third International Conference on Games and Virtual Worlds for
Serious Applications (pp. 199-206). Athens: IEEE. http://doi.org/10.1109/VS-GAMES.2011.51

Keller, J. (1987). Keller Development Use of ARCS. Journal of Instructional Development, 10(2), 2—
10. http://doi.org/10.1007/BF02905780

Keller, J. (2010). Tools to support motivational design. In Motivational design for learning and
performance (pp. 267-295). New York: Springer.

Kelly, B., Sloan, D., Brown, S., Seale, J., Petrie, H., Lauke, P., & Ball, S. (2007). Accessibility 2.0:
People, Policies and Processes. In ACM (Ed.), The 16th International World Wide Web
Conference (pp. 138—147). Banff, Canada: ACM.

Khan, R. F., & Sutcliffe, A. (2014). Attractive Agents Are More Persuasive. International Journal of
Human-Computer Interaction, 30(2), 142-150.

Kim, J. T., & Lee, W. H. (2012). Dynamical model for gamification: Optimization of four primary
factors of learning games for educational effectiveness. Communications in Computer and
Information Science, CCIS 351, 24-32. http://doi.org/10.1007/978-3-642-35600-1_4

Kim, J. T., & Lee, W. H. (2015). Dynamical model for gamification of learning (DMGL). Journal of
Multimedia Tools and Applications, 74(19), 8483—8493. http://doi.org/10.1007/s11042-013-
1612-8

Kim, S. Y., Prestopnik, N., & Biocca, F. a. (2014). Body in the interactive game: How interface
embodiment affects physical activity and health behavior change. Computers in Human
Behavior, 36, 376-384. http://doi.org/10.1016/j.chb.2014.03.067

King, D., Greaves, F., Exeter, C., & Darzi, A. (2013). ‘Gamification’: influencing health behaviours
with games. Journal of the Royal Society of Medicine, 106(3), 76-8.
http://doi.org/10.1177/0141076813480996

Kralik, D., Visentin, K., & Van Loon, A. (2006). Transition: A literature review. Journal of Advanced
Nursing, 55(3), 320-329. http://doi.org/10.1111/j.1365-2648.2006.03899.x

Kramer, N. ., Bente, G., Eschenburg, F., & Troitzsch, H. (2009). Embodied Conversational Agents
Research Prospects for Social Psychology and an Exemplary Study. Social Psychology, 1(40),
26-36.

Kumar, R. (2011). Research Methodology. A step-by-step guide for beginners (3rd Editio). London:

255



List of References

SAGE Publications.

Kuramoto, ., Ishibashi, T., Yamamoto, K., & Tsujino, Y. (2013). Stand up, heroes!: Gamification for
standing people on crowded public transportation. In Design, User Experience, and Usability.
User Experience Design for Everyday Life Applications and Services, The series of Lecture
Notes in Computer Science (Vol. 8013 LNCS, pp. 538-547). Las Vegas, NV, USA: Springer
Berlin Heidelberg. http://doi.org/10.1007/978-3-642-39241-2_59

Lawshe, C. (1975). a Quantitative Approach To Content Validity 1. Personnel Psychology, (1), 563—
575. http://doi.org/10.1111/j.1744-6570.1975.tb01393.x

Lee, E.-J. (2010). The more humanlike, the better? How speech type and users’ cognitive style
affect social responses to computers. Computers in Human Behavior, 26(4), 665-672.

Leite, I., Castellano, G., Pereira, A., Martinho, C., & Paiva, A. (2012). Long-term interactions with
empathic robots: Evaluating perceived support in children. In Social Robotic (Vol. 7621 LNAI,
pp. 298-307). Chendu, China: Springer Berlin Heidelberg.

Li, I., Forlizzi, J., Dey, A., & Kiesler, S. (2007). My Agent as Myself or Another : Effects on Credibility
and Listening to Advice. Proceedings of the 2007 International Conference on Designing
Pleasurable Products and Interfaces, 194—208.

Lisetti, C., Amini, R., Yasavur, U., & Rishe, N. (2013). | Can Help You Change ! An Empathic Virtual
Agent Delivers Behavior. Journal ACM Transactions on Management Information Systems
(TMIS) - Special Issue on Informatics for Smart Health and Wellbeing, 4(4), 1-28.

Lortie, C. L., & Guitton, M. J. (2011). Social organization in virtual settings depends on proximity to
human visual aspect. Computers in Human Behavior, 27(3), 1258-1261.

Lugrin, J.-L., Latt, J., & Latoschik, M. E. (2015). Anthropomorphism and lllusion of Virtual Body
Ownership. Proceedings of the 25th International Conference on Artificial Reality and
Telexistence and 20th Eurographics Symposium on Virtual Environments, 1-8.
http://doi.org/10.2312/egve.20151303

Macvean, A. P., & Riedl, M. 0. (2011). Evaluating enjoyment within alternate reality games. In
Proceedings of the 2011 ACM SIGGRAPH Symposium on Video Games (pp. 5-10).
http://doi.org/10.1145/2037692.2037694

Marape, M. (2013, December). Adolescent Transition Care. Royal College of Nursing, 1-25.

Mekler, E. D., Brithimann, F., Opwis, K., & Tuch, A. N. (2013). Do points, levels and leaderboards
harm intrinsic motivation? In Proceedings of the First International Conference on Gameful
Design, Research, and Applications - Gamification “13 (pp. 66—73). New York, NY, USA: ACM.
http://doi.org/10.1145/2583008.2583017

Montola, M., Nummenmaa, T., Lucero, A., Boberg, M., & Korhonen, H. (2009). Applying game
achievement systems to enhance user experience in a photo sharing service. In Proceedings
of the 13th International MindTrek Conference: Everyday Life in the Ubiquitous Era (Vol. 4,
pp. 94-97). Tampere, Finland: ACM. http://doi.org/10.1145/1621841.1621859

Mori, M. (1970). The un-canny valley. Energy, 7(4), 33—35.

Morie, J., & Verhulsdonck, G. (2008). Body/persona/action!: Emerging non-anthropomorphic
communication and interaction in virtual worlds. In Advances in Computer Entertainment
Technology (pp. 365—-372). Yokohama, Japan: ACM.

Mull, 1., Jamie, W., Moon, E., & Lee, S.-E. (2015). An exploratory study of using 3D avatars as
online salespeople. Journal of Fashion Marketing and Management, 19(2), 154-168.

Mumm, J., & Mutlu, B. (2011). Designing motivational agents: The role of praise, social
comparison, and embodiment in computer feedback. Computers in Human Behavior, 27(5),
1643-1650.

Murano, P., & Holt, P. (2011a). Evaluation of anthropomorphic feedback for an online auction and
affordances. International Journal of Computer Science Issues, 8(2), 13—-21.

Murano, P., & Holt, P. (2011b). Evaluation of human-like anthropomorphism in the context of
online bidding and affordances. Journal of Computing, 3(6), 1-8.

Nass, C., & Moon, Y. (2000). Machines and Mindlessness: Social Responses to Computers. Journal
of Social Issues, 56(1), 81-103.

Nass, C., Steuer, J., & Tauber, E. R. (1994). Computers are social actors. In Computer-Human
Interaction (CHI) Conference: Celebrating Interdependence 1994 (pp. 72—78). New York, NY,

256



List of References

USA: ACM.

Nelson, M. J. (2012). Soviet and American precursors to the gamification of work. In Proceeding of
the 16th International Academic MindTrek Conference on - MindTrek ‘12 (p. 23). Tampere,
Finland: ACM.

Nicholson, S. (2012). A User-Centered Theoretical Framework for Meaningful Gamification. In
Games Learning Society 8.0. Madison, WI.

Nielsen, J. (1992). Finding usability problems through heuristic evaluation. In Proceedings of the
SIGCHI conference on Human (pp. 373-380). http://doi.org/10.1145/142750.142834

Nowak, K. L., & Biocca, F. (2003). The Effect of the Agency and Anthropomorphism on Users’
Sense of Telepresence, Copresence, and Social Presence in Virtual Environments. Presence:
Teleoperators and Virtual Environments, 12(5), 481-494.

O’Brien, H. L., & Toms, E. G. (2010). The Development and Evaluation of a Survey to Measure User
Engagement. Journal of The American Society for Information Science and Technology, 61(1),
50-69. http://doi.org/10.1002/asi

Onwuegbuzie, A. J., & Leech, N. L. (2007). A call for qualitative power analyses. Quality and
Quantity, 41(1), 105-121. http://doi.org/10.1007/s11135-005-1098-1

Otake, K., Sumita, R., Oka, M., Shinozawa, Y., Uetake, T., & Sakurai, A. (2014). A Proposal of a
Support System for Motivation Improvement Using Gamification. Lecture Notes in Computer
Science, 8531, 571-580. http://doi.org/10.1007/978-3-319-07632-4_54

Paone, M. C., Wigle, M., & Saewyc, E. (2006). The ON TRAC model for transitional care of
adolescents. Progress in Transplantation, 16(4), 291-302.

Paraskevopoulos, |. T., Tsekleves, E., Craig, C., Whyatt, C., & Cosmas, J. (2014). Design guidelines
for developing customised serious games for parkinson’s disease rehabilitation using
bespoke game sensors. Entertainment Computing, 5(4), 413—424.
http://doi.org/10.1016/j.entcom.2014.10.006

Park, J., Barash, V., Fink, C., & Cha, M. (2013). Emoticon Style : Interpreting Differences in
Emoticons Across Cultures. In Proceedings of the 7th International AAAI Conference on
Weblogs and Social Media (ICWSM) (pp. 466—475). Boston, USA: AAAI.

Payr, S. (2013). Virtual Butlers and Real People: Styles and Practices in Long-Term Use of a
Companion. In Your Virtual Butler. The Making Of (Vol. 7407 LNAI, pp. 134-178). Springer
Berlin Heidelberg.

Pedreira, O., Garcia, F., Brisaboa, N., & Piattini, M. (2015). Gamification in software engineering —
A systematic mapping. Journal of Information and Software Technology, 57, 157-168.
http://doi.org/10.1016/].infsof.2014.08.007

Pereira, A., Prada, R., & Paiva, A. (2014). Improving Social Presence in Human-Agent Interaction.
In Proceedings of the 32nd annual ACM conference on Human factors in computing systems
(CHI ’14) (pp. 1449-1458). New York, NY, USA: ACM.

Petrie, H., & Bevan, N. (2009). The evaluation of accessibility, usability and user experience. The
Universal Access Handbook.

Picard, R. W., Wexelblat, A., & I., C. I. N. (2002). Future Interfaces: Social and Emotional. In ACM
(Ed.), In CHI '02 Extended Abstracts on Human Factors in Computing Systems (CHI EA 02)
(pp. 698-699). New York, NY, USA.

Power, G., Wills, G., & Hall, W. (2002). User Perception of Anthropomorphic Characters with
Varying Levels of Interaction. People and Computers XVI - Memorable Yet Invisible, 37-51.

Pratt, J. A, Hauser, K., Ugray, Z., & Patterson, O. (2007). Looking at human-computer interface
design: Effects of ethnicity in computer agents. Interacting with Computers, 19, 512—-523.

Proske, A., Roscoe, R. D., & McNamara, D. S. (2014). Game-based practice versus traditional
practice in computer-based writing strategy training: effects on motivation and
achievement. Educational Technology Research and Development, 62, 481-505.
http://doi.org/10.1007/s11423-014-9349-2

Punch, S. (2002). Research with children: The same or different from research with adults?
Childhood, 9(3), 321-341.

257



List of References

Qiu, L., & Benbasat, I. (2010). A study of demographic embodiments of product recommendation
agents in electronic commerce. International Journal of Human Computer Studies, 68(10),
669-688.

Quarfordt, P., Jonsson, A., & Dahlback, N. (2003). The Role of Spoken Feedback in Experiencing
Multimodal Interfaces as Human-like. In Proceedings of the 5th international conference on
Multimodal interfaces ICMI 03 (pp. 250-257). Vancouver, BC, Canada: ACM.
http://doi.org/10.1145/958432.958478

Rebolledo-Mendez, G., Burden, D., & De Freitas, S. (2008). A model of motivation for virtual-
worlds avatars. In Lecture Notes in Computer Science (including subseries Lecture Notes in
Artificial Intelligence and Lecture Notes in Bioinformatics) (Vol. 5208 LNAI, pp. 535-536).
http://doi.org/10.1007/978-3-540-85483-8_76

Ren, L., Liu, W., & Liang, X. (2009). The research on the needs model of the China network game.
In IEEE International Conference on Communications Technology and Applications (pp. 255—
258). IEEE.

Revilla, M. A., Saris, W. E., & Krosnick, J. A. (2014). Choosing the Number of Categories in Agree-
Disagree Scales. Sociological Methods and Research, 43(1), 73-97.
http://doi.org/10.1177/0049124113509605

Ryan, R. M., & Deci, E. (2000). Intrinsic and Extrinsic Motivations: Classic Definitions and New
Directions. Contemporary Educational Psychology, 25, 54-67.

Ryan, R. M., Rigby, C. S., & Przybylski, A. (2006). The motivational pull of video games: A self-
determination theory approach. Motivation and Emotion, 30, 347-363.
http://doi.org/10.1007/s11031-006-9051-8

Sah, Y. )., & Peng, W. (2015). Effects of visual and linguistic anthropomorphic cues on social
perception, self-awareness, and information disclosure in a health website. Computers in
Human Behavior, 45, 392—-401. http://doi.org/10.1016/j.chb.2014.12.055

Sailer, M., Hense, J. U., Mayr, S. K., & Mandl, H. (2017). How gamification motivates: An
experimental study of the effects of specific game design elements on psychological need
satisfaction. Computers in Human Behavior, 69, 371-380.
http://doi.org/10.1016/j.chb.2016.12.033

Saunders, M., Lewis, P., & Thornhill, A. (2009). Research methods for Business Students (5th
Editio). England: Pearson Education Limited.

Sawicki, G. S., Lukens-Bull, K., Yin, X., Demars, N., Huang, I. C., Livingood, W., & Wood, D. (2011).
Measuring the transition readiness of youth with special healthcare needs: Validation of the
TRAQ - Transition readiness assessment questionnaire. Journal of Pediatric Psychology,
36(2), 160-171. http://doi.org/10.1093/jpepsy/jsp128

Schmeil, A., & Suggs, S. (2014).  How am | Doing?’ - Personifying Health through Animated
Characters. Design, User Experience, and Usability. User Experience Design for Everyday Life
Applications and Services, The Series of Lecture Notes in Computer Science. DUXU2014.,
8519, 91-102. http://doi.org/10.1007/978-3-319-07635-5_10

Schmitz, M. (2011). Concepts for life-like interactive objects. In Proceedings of the fifth
international conference on Tangible, embedded, and embodied interaction (pp. 157-164).
Funchal, Portugal: ACM.

Seaborn, K., & Fels, D. I. (2015). Gamification in theory and action: A survey. International Journal
of Human-Computer Studies, 74, 14-31. http://doi.org/10.1016/].ijhcs.2014.09.006

Sekaran, U. (2013). Research methods for business- A Skill-Building Approach. New York: John
Wiley & Sons.

Silver, C., & Lewins, A. (2014). Using Software in Qualitative Research. A step by step guide.
London: SAGE Publications.

Spence, P. R, Lachlan, K. A,, Spates, S. A., & Lin, X. (2013). Intercultural differences in responses to
health messages on social media from spokespeople with varying levels of ethnic identity.
Computers in Human Behavior, 29(3), 1255-1259.

Spence, P. R, Lachlan, K. A,, Spates, S. A,, Shelton, A. K., Lin, X., & Gentile, C. J. (2013). Exploring
the impact of ethnic identity through other-generated cues on perceptions of spokesperson
credibility. Computers in Human Behavior, 29(5), A3—-A11.

258



List of References

Subramanian, D. V., & Geetha, A. (2011). Adaptation of Goal Question Metric Technique for
Evaluation of Knowledge Management Systems. Review of Knowledge Management, 1(2), 4—
11.

Sweetser, P., & Wyeth, P. (2005). GameFlow: A Model for Evaluating Player Enjoyment in Games.
Comput. Entertain., 3(3), 3-3. http://doi.org/10.1145/1077246.1077253

Tabachnick, B. G., & Fidell, L. S. (2007). Using Multivariate Statistics (5th Editio). Pearson Prentice
Hall.

Thom, J., Millen, D. R., Dimicco, J., & Street, R. (2012). Removing Gamification from an Enterprise
SNS. In Proceedings of the ACM 2012 conference on Computer Supported Cooperative Work
(pp. 1067-1070). Seattle, Washington: ACM. http://doi.org/10.1145/2145204.2145362

Thompson, D. (2012). Designing serious video games for health behavior change: current status
and future directions. Journal of Diabetes Science and Technology, 6(4), 807-11.

Turkay, S., & Kinzer, C. K. (2014). The Effects of Avatar-Based Customization on Player
Identification. International Journal of Gaming and Computer-Mediated Simulations, 6(1), 1-
25. http://doi.org/10.4018/ijgcms.2014010101

User Agent Accessibility Guidelines (UAAG) 2.0. (2014). Retrieved 7 May 2015, from
http://www.w3.0org/TR/UAAG20/

Van Vugt, H. C., Konijn, E. A,, Hoorn, J. F., & Veldhuis, J. (2009). When too heavy is just fine:
Creating trustworthy e-health advisors. International Journal of Human-Computer Studies,
67(7), 571-583. http://doi.org/10.1016/].ijhcs.2009.02.005

Warfield, D. (2010). Is / It Research: a Research Methodologies Review. Journal of Theoretical and
Applied Information Technology, 13(1), 28-35.

Werbach, K. (2014). (Re)defining gamification: A process approach. Lecture Notes in Computer
Science (Including Subseries Lecture Notes in Artificial Intelligence and Lecture Notes in
Bioinformatics), 8462 LNCS, 266—272. http://doi.org/10.1007/978-3-319-07127-5_23

While, A., Forbes, A., Ullman, R., Lewis, S., Mathes, L., & Griffiths, P. (2004). Good practices that
address continuity during transition from child to adult care: Synthesis of the evidence.
Child: Care, Health and Development, 30, 439-452.

Wiebe, E. N., Lamb, A., Hardy, M., & Sharek, D. (2014). Measuring engagement in video game-
based environments: Investigation of the User Engagement Scale. Computers in Human
Behavior, 32, 123-132. http://doi.org/10.1016/j.chb.2013.12.001

Wilson, A. S., & McDonagh, J. E. (2014). A Gamification Model to Encourage Positive Healthcare
Behaviours in Young People with Long Term Conditions. EAl Endorsed Transactions on
Game-Based Learning, 1(2). http://doi.org/10.4108/sg.1.2.e3

Yoo, S.-C., Pefia, J. F., & Drumwright, M. E. (2015). Virtual shopping and unconscious persuasion:
The priming effects of avatar age and consumers’ age discrimination on purchasing and
prosocial behaviors. Computers in Human Behavior, 48, 62—71.

Zachariadis, M., Scott, S., & Barrett, M. (2013). Bridging the Qualitative-Quantitative Divide:
Quidelines For Conducting Mixed Methods Research in Information Systems. Management
Information Systems Quarterly, 37(3), 855—879.

Zhao, Y., & Wang, W. (2008). Attributions of human-avatar relationship closeness in a virtual
community. Lecture Notes in Computer Science (Including Subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics), 5288 LNAI, 61-69.
http://doi.org/10.1007/978-3-540-87781-3_7

Ziesemer, A., Miller, L., & Silveira, M. (2013). Gamification aware: users perception about game
elements on non-game context. In Proceedings of the 12th Brazilian Symposium on Human
Factors in Computing Systems (pp. 276—279). Brazil.

Ztotowski, J., Strasser, E., & Bartneck, C. (2014). Dimensions of anthropomorphism: from
humanness to humanlikeness. In Proceedings of the 2014 ACM/IEEE international conference
on Human-robot interaction (pp. 66—73). Bielefeld, Germany.
http://doi.org/10.1145/2559636.2559679

259






261



	Table of Contents
	List of Tables
	List of Figures
	List of Equation
	List of Accompanying Materials
	DECLARATION OF AUTHORSHIP
	Acknowledgements
	Definitions and Abbreviations
	Chapter 1: Introduction
	1.1 Purpose of the Research
	1.2 Research Questions and Objectives
	1.3 Thesis Structure

	Chapter 2: Anthropomorphic Interfaces in Computer Applications
	2.1 The use of Anthropomorphic Interfaces in Computer Applications
	2.2 Why Anthropomorphic Interfaces?
	2.3 Application and Implementation of Anthropomorphic Interfaces
	2.4 Characteristics of Anthropomorphism
	2.5 Accessibility Features
	2.6 Chapter Summary

	Chapter 3: Gamification and Healthcare Issue
	3.1 What is Gamification?
	3.1.1 Game Elements
	3.1.2 Gamification Effects on Motivation

	3.2 Healthcare Issues
	3.2.1 Transition Care
	3.2.2 Technology implementation in Transition Care

	3.3 Chapter Summary

	Chapter 4: The Transitional Anthropomorphic Gamification (TAG) Framework
	4.1 Relationships and Gaps
	4.1.1 Anthropomorphic Interface in Gamified Applications
	4.1.2 Anthropomorphic interfaces in Transition Care application
	4.1.3 Gamification for Transition Healthcare

	4.2 Bridging the Gaps
	4.3 The Framework Development
	4.3.1 Phase 1: Listing the requirements
	4.3.2 Phase 2: Summary of the elements
	4.3.3 Phase 3: Construction of the framework

	4.4 The Proposed Framework
	4.5 Chapter Summary

	Chapter 5: Research Methodology
	5.1 Research Design
	5.1.1 Rational for choosing a research design

	5.2 Research Approach
	5.2.1 Triangulation
	5.2.2 Sequential procedure
	5.2.3 Pre-test
	5.2.4 Instrument Validation
	5.2.5 Within-Subject Design vs Between-Subject Design

	5.3 Method of data collection
	5.3.1 Interview
	5.3.2 Survey
	5.3.3 Inspection method
	5.3.4 Crossover Design

	5.4 Research Sample
	5.4.1 Determination of the sample size
	5.4.2 Recruitment of participants

	5.5 Data Analysis
	5.5.1 Thematic analysis
	5.5.2 Statistical analysis

	5.6 Research Ethics
	5.7 Chapter Summary

	Chapter 6: Confirmation of the Transitional Anthropomorphic Gamification (TAG) Framework
	6.1 Confirming the TAG framework in gamified applications
	6.1.1 Development of Questions
	6.1.1.1 Interview questions
	6.1.1.2 Questionnaire Survey

	6.1.2 Research Methodology of confirming the TAG
	6.1.2.1 Research Design
	6.1.2.2 Data gathering procedure

	6.1.3 Interview
	6.1.3.1 Piloting the Interview Questions
	6.1.3.2 Procedures for Conducting Interviews
	6.1.3.3 Method used to analyse the interview’s data

	6.1.4 Survey
	6.1.4.1 Piloting the Survey
	6.1.4.2 Procedure for Survey
	6.1.4.3 Method of Analysis


	6.2 Findings and Results of the confirmation study
	6.2.1 Interview Findings
	6.2.1.1 Respondents Demographic
	6.2.1.2 Analysis of Interview

	6.2.2 Survey Results
	6.2.2.1 Descriptive and Frequency Analyses
	6.2.2.2 Analyses of Motivational Effects and Anthropomorphic Elements
	6.2.2.3 Correlation


	6.3 Discussion of the confirmation study
	6.4 A Confirmed TAG framework
	6.5 Chapter Summary

	Chapter 7: Development of the Transitional Anthropomorphic Gamification Scale (TAGS)
	7.1 Measuring Anthropomorphic Interfaces in Gamification for Transitional Healthcare
	7.1.1 Identifying factors and component
	7.1.2 Operational definition for each component
	7.1.3 Items Generation
	7.1.3.1 The Goal-Question-Metrics (GQM) Approach
	7.1.3.2 Implementations of GQM Approach

	7.1.4 Response Item
	7.1.5 The Instrument

	7.2 Chapter Summary

	Chapter 8: Validating the Transitional Anthropomorphic Gamification Scale (TAGS) Instrument
	8.1 Content Validity
	8.1.1 Method
	8.1.2 Participants
	8.1.2.1 Procedure

	8.1.3 Results

	8.2 Pre-Test
	8.2.1 Method
	8.2.2 Participants
	8.2.3 Procedure
	8.2.4 Result

	8.3 Validation Test
	8.3.1 Methods
	8.3.2 Participants
	8.3.3 Procedure
	8.3.4 Result and analysis
	8.3.4.1 Construct Validity
	8.3.4.1.1 Exploratory Factor Analysis (EFA)
	8.3.4.1.2 Reliability Test
	8.3.4.1.3 Correlations

	8.3.4.2 Predictive Validity
	8.3.4.2.1 The Prediction of Anthropomorphic Interface Design
	8.3.4.2.2 The Prediction of the Transitional Anthropomorphic Gamification Scale in Games



	8.4 Chapter Discussions
	8.4.1 The validation process
	8.4.2 Factor Structure
	8.4.3 Reliability Analysis
	8.4.4 Relationships among the Factors
	8.4.5 Validity analysis
	8.4.6 Final TAGS Instruments

	8.5 Chapter Summary

	Chapter 9: Guidelines for Researchers and Practitioners Designing for a Gamified Application for Transitional Care, Implementing Anthropomorphic Interfaces
	9.1 The Guideline for Game
	9.2 The development of guidelines
	9.2.1 Identifying the guideline’s main category
	9.2.2 Identifying the guideline’s sub-category
	9.2.2.1 The category of gamification of anthropomorphic interfaces
	9.2.2.2 The category of Transitional Application
	9.2.2.3 The category of Motivational Effect

	9.2.3 Generating the guidelines

	9.3 Validating the Guideline
	9.3.1 Method for conducting the Focus Group Discussion
	9.3.2 The Participants
	9.3.3 Discussion Questions
	9.3.4 Procedures
	9.3.5 The Analysis of Findings
	9.3.6  Discussions of Feedback

	9.4 The Guidelines
	9.5 Chapter Summary

	Chapter 10: Final Discussion
	10.1 The Framework
	10.2 The Instrument
	10.3 The Guideline
	10.4 Implications
	10.4.1 For the field of anthropomorphic interfaces, gamification, and transition health research
	10.4.2 For the researcher and practitioners
	10.4.3 For the healthcare context

	10.5 Limitation
	10.6 Chapter Summary

	Chapter 11: Conclusion and Future Work
	11.1 The TAG Framework: a summary
	11.1.1 The development of the framework
	11.1.2 Validation of the use of the framework
	11.1.3 The applicability of the framework

	11.2 Contributions
	11.2.1 The framework for the use of anthropomorphic interfaces in gamification for transitional care in health (TAG)
	11.2.2 The validation of the used of the TAG framework
	11.2.3 The application of the framework in transitional healthcare gamified application

	11.3 Future work
	11.4 Final Remarks

	Appendices
	Appendix A TAGS Description
	Appendix B Evaluation of the TAGS
	B.1 EVALUATION DOCUMENT
	B.2 The TAGS Instrument For Evaluation
	B.3 The TAGS Instrument After The Evaluation

	Appendix C   Reliability Test Result For Pre-Test
	Appendix D The TAGS Instrument
	Appendix E  Results for the analysis of games
	Appendix F  Results for The Factor Analysis
	F.1 Anthropomorphic Elements
	F.2 Gamification
	F.3 Motivation
	F.4 Transitional Health

	Appendix G Survey Forum Screenshots
	G.1 Diabetes Contact
	G.2 Kidney Forum

	Appendix H NVIVO word frequencies search
	Glossary of Terms
	List of References

