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Abstract

Although educational technology has been widely used in education and remarkably
supported instruction and assessment in face-to-face instruction, remote teaching
and e-learning, teaching approaches have little deviated from the conventional
approaches. Since the last decade, there is a shift in education to redesign teaching
strategies. Education set priorities in promoting and supporting deeper learning to
empower learners in thinking critically and creatively and gain skills and expertise
in transferring their knowledge and applying it in other contexts to solve new
problems. Concurrently, there is a remarkable interest by educators in harnessing
the power of digital games and transferring it in education by designing Serious
games. Serious Games are digital games designed to support learning, training, skill
acquisition, and social and behavioural change. Serious Games integrate game
design elements and gamification elements such as story, characters, score, visual
objects, and rewards to create a positive mood while learning, increasing
excitement, interest, motivation and engagement. Bridging the necessity for guiding
learners in reaching deeper learning with Serious Games, this research thesis
proposes the DeLEC pedagogical framework. DeLEC provides a pedagogic model
which includes an iterative learning process of instruction, assessment and feedback
integrating the elements of empathy and creativity. Aiming to investigate whether
the proposed DeLEC framework is valid and indeed supports learners in reaching
deeper learning, a Serious Game is designed to apply the phases of the DeLEC
framework. The Serious Game is called Stronger and has the form of role-playing
designed with a story and characters on a fictitious scenario around domestic
violence and abuse (DVA). Stronger was tested with participants in a comparative
study with an e-learning course on the same learning material. The results emerged
from the data analysis demonstrated higher results in learning and deeper learning
compared to the e-learning course leading to conclusions that confirm that the
proposed DeLEC framework indeed assists learners in reaching Deeper Learning

with Serious Games.
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Chapter 1. Introduction

This chapter describes the scope and aims, the problem statement, the literature
review, the methodology, the research instruments, the study and the data analysis,
the discussion around the results, the contribution to knowledge, the conclusions
and the future work. This chapter outlines the structure of the thesis, presenting
how the field of Serious Games has contributed to education and discusses the
process of deeper learning as part of the educational goals. Both serious games and
deeper learning are significant elements in this thesis. The aim is to design serious
games that support learners to reach deeper learning. Also, this chapter sets the
research questions, describes the methodology designed to set up the research
instruments and describes the study to collect and analyse data that would give

answers to the research questions and contribute to knowledge.
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1.1. Serious games and pedagogy

Since the 9os, the emergence of technological advances have been applied
extensively in the field of education, improving the delivery approaches with digital
media such as images, sound, videos, animations that captivate the attention of
learners and animate their eagerness for learning inside the classroom and remotely
(Zhonggen, 2019). Since the millennium, the advent of digital or video games
included all the forms of digital media plus high interactivity, managed to increase
efficacy in learning by dragging learners into the magic circle of gameplay and

learning.

The idea of designing serious games to be used for educational purposes originates
from video games and their unique captivating and motivational power. Educators
noticed that video games comprise an ideal environment for learning that inspire
learners into becoming more focused, interested, motivated and excited for their
learning (Freitas, 2018; Vos, Van Der Meijden and Denessen, 2011; Prensky, 2003).
Educational scientists attempted to transfer video games in education, switching the
purpose from playing for enjoyment to playing for learning. Attempting to design
games that maintain the balance of learning and play the new genre of educational
games is called Serious Games, where Serious refers to serving the purpose of
learning and Games refers to the enjoyment and attractiveness to learners (Lameras
et al., 2016). The effectiveness of SGs depends on their capacity to provide a balance

between gaming and the educational experience (Brisson et al., 2012).

They are called “Serious” Games because in one hand they serve a serious purpose
of learning and on the other hand they are games that provide enjoyment and fun to
learners (Arnab, Lim, Carvalho, Bellotti, De Freitas, et al., 2015). Abt in 1970 coined
the term SGs to define games used for learning purposes around the business
context. In their digital form, SGs firstly used by David Rejeski and Ben Saywer in

Serious Games Initiative (US) in 2002 (Gloria et al., 2014).

SGs are educational applications designed to interact with learners and captivate
their attention, increase their motivation and engagement when teachers find it
hard to engage their students with the conventional teaching process. SGs provide
the environment for active learning, changing the role of learners from passive
listeners to active participants who interact and become responsible for their

learning (Jeffrey, 2006; Kampylis et. al., 2009; Navarrete, 2013; Mullet et al., 2016).
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Learning with serious games can create a positive strong experience that might
retain longer in memory (Bellotti, Kapralos, Lee, Moreno-Ger, et al., 2013). SGs
foster the development of knowledge and skills through interactive stories, playful

activities and immersive experiences (Almeida & Simoes, 2019).

SGs use elements to increase interactivity, competition, fun and motivate, engage
and focus learners in achieving their learning goals (Alsawaier, 2018). Some

examples of such elements are the following:

a. Gamification elements such as score, rewards, badges, leaderboards,
trophies, visual objects;

b. Game Elements (game mechanics and game dynamics) such as story,
characters, rules, levels, mission, mystery, curiosity;

c. Pedagogic Elements such as quizzes for evaluating learning and assessment,
feedback, repetitions to encourage learning with trial and error, scenes and

dialogues, tasks and activities.

Within the genre of SGs, the Digital Role-playing games (DRPGs) are popular. The
role-playing technique is known in the Social Sciences as a teaching practice in the
classroom to instigate students’ attention and active participation. Students learn by
taking roles putting themselves in the shoes of another person and contributing in
resolving an issue like a conflict situation. Accordingly, DRPGs use role-playing
techniques within a digital environment where learners take a role of a game
character and expose themselves to confront a problem and experience the
consequences of their decisions and learn from them (Devlin-Scherer & Sardone,
2010). DRPGs open social orientations, promoting behavioural change, aiming in
learning and altering beliefs and prejudice on social and cultural taboos (this is

covered in detail in chapter 2).

Considering SGs as interactive and motivating applications that target learning, this
research thesis examines the design of SGs and their efficacy as educational digital
media designed to transfer and apply teaching strategies and pedagogic processes
in meaningful contexts in assisting learners to obtain deeper learning. The effective
design of SGs may result in effective learning. SGs is another approach in teaching
and learning and they act as an additional educational media of learning. Their
development does not exclude or undermine the importance and the value of the

instructor inside or outside the classroom.
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1.2. Towards Deeper Learning

Recently, a shift in education turns the focus of teaching and learning to deeper
learning (Fullan & Langworthy, 2013a) as a response for providing learners robust
and transferable knowledge and skills. Shifting educational strategies into
promoting deeper learning has become a priority among educators who find
literacy, numeracy, and IT skills to be the fundamental knowledge, yet not enough
to prepare learners with advanced skills needed to secure a job in the competitive
markets (Dede, 2014). Promoting and supporting deeper learning strategies
empower learners to think critically, make critical decisions, and become capable of

solving new problems (Grover et al., 2015).

Deeper learning is a process through which learners become capable of taking the
knowledge they’'ve developed on a particular domain and transfer it and apply it to
a new situation to find solutions (Pellegrino & Hilton, 2012). Deeper learning is
considered an increasing need in education for developing broad background
knowledge and a set of diverse skills that are meaningful and useful in the real-world

(Dede 2014, Araya and Peters, 2010),

Therefore, there is a necessity for redesigning teaching approaches to deeper
learning. Rethinking the new design of teaching approaches, it took into
consideration learners’ personal needs and interests in supporting and achieving
their learning goals. To achieve these learning goals, educational technologies such
as SGs become the new interactive environments that encourage teaching and
deeper learning through active participation, collaboration and cooperation,
interaction and experimentation with the learning content as educational solutions

that deviate from the conventional learning approaches (Gloria et al., 2014).

Deviating from conventional teaching and learning approaches, the current
research thesis investigates the design and efficacy of serious games as learning
environments in terms of achieving deeper learning. The thesis proposes DeLEC as
the new pedagogic framework for Serious Games that enhances a learning process
of instruction and assessment adapting it for SGs by using gamification elements,
game design elements and pedagogic elements (see Section 1.1) as well as the
components empathy and creativity. Empathy is about understanding and sharing
another person’s situation and consequently involving the learner in understanding
the learning content. The learning experience can be improved by the gaming

experience and the invoke of emotions of empathy. Moreover, creativity becomes
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another powerful approach in learning as the transfer of the acquired learning
gained from the SGs and applying it in new contexts by creating artefacts within
SGs.

Besides the pedagogic framework, the research thesis proposes the design of a new
interactive serious game which aims to include the gamification, the game design
and pedagogic elements and the components of empathy and creativity. The serious
game developed is a role-playing game that involves instruction and assessment
using a story with mystery, dialogues, mission, score, and visual objects. It also
encourages the invoking of empathy of the learner using characters that portray
emotions with their facial expressions, conversations, and the progress of the story.
The serious game comprises a method of non-conventional approach to learning
and it is completed with tasks of creativity, inviting the learner to apply their

knowledge acquired from the game into creative activities.

The current research thesis claims its originality by putting forward a pedagogic
framework that enhances the instructional process based on a known learning
theory of Bloom’s Learning for Mastery (see Section 3.3) and besides the integration
of the game design elements, it proposes the incorporation of empathy and creativity
as components designed and adapted in SGs. Furthermore, the designed
methodology is developed to evaluate the attainment of deeper learning following
the suggestions of Pellegrino & Hilton, (2012) in designing transfer tests and

retention tests (see Section 2.6.4) for the assessment of deeper learning.

Due to the lack of a pedagogic framework that assists learners in achieving deeper
learning with SGs, the next section describes this problem statement and suggests

the solution.

1.3. The Problem Statement

There is a concern around the lack of integrating pedagogic principles when
designing serious games. Pedagogical aspects and educational principles are often
not taken into consideration when designing serious games (Catalano et al., 2014;
De Freitas, 2006). In many cases educational content is “poured” into the game in a
retrospective manner, hoping that player/learner would be motivated just because
“the content is housed inside a game” (Gunter et al., 2006). The literature
documents positive outcomes when it comes to motivation, intensity and longevity

of engagement, but there are less solid systematic outcomes around the design of
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serious games for achieving knowledge and skills (Bellotti et al., 2014; Gunter et al.,

2006).

Additionally, there is no pedagogical framework designed to guide learners in
reaching deeper learning with serious games. Deeper learning is a process that
supports learners to acquire and transfer their learning, skills and expertise to solve
problems in new relative contexts, however, deeper learning has not been designed

and tested using serious games.

Hence, the research thesis proposes the design of a new pedagogic framework
designed for serious games to guide learners in reaching deeper learning. The
pedagogic framework is designed based on educational theory and pedagogic
principles. The Deeper Learning Empathy and Creativity Framework (DeLEC) (see
chapter 3) proposes an integrated instructional process to support learners achieve
deeper learning. The DeLEC framework proposes the design of an instructional
process based on the educational theory of Bloom’s Learning for Mastery (LFM) and

integrates the components of empathy and creativity.
The DeLEC framework comprises of three elements illustrated in Figure 1.1.

1. The educational theory of Learning for Mastery (LFM) suggested by Benjamin
S. Bloom, (1968), which comprises the foundation of the proposed DeLEC
framework. LFM (see Section 3.3) demonstrated positive results in assisting
students to reach mastery in learning. It has never been applied using serious

games.

2. Empathy is a feeling that has been used in serious games to trigger players
emotionally. Games designed to foster empathy are known as Empathy Games
and target in eliciting feelings of empathy to victimised groups or for social
education to encourage tolerance and behavioural change (Belman & Flanagan,
2009). Triggering empathy increases motivation and engagement and assists

learning and behavioural change (see Section 2.8).

3. Creativity is a component used as part of the DeLEC framework to involve
learners in transferring and applying their knowledge in creative activities,

transforming their learning into deeper learning (Pellegrino and Hilton, 2012).
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positive outcomes Behavioural Change Deeper learning

Not applied in SGs

Figure 1. 1. The elements comprising the DeLEC framework for serious games

1.4. Research Aims

The research aims of the thesis are to investigate and evaluate whether learners can
achieve deeper learning with Serious Games. Analytically, the research aims are the

following:

1. The design of the pedagogic framework DeLEC as an integrated solution for
achieving deeper learning with serious games.

2. The design and development of a serious game that applies the DeLEC
framework in high fidelity.

3. The testing and evaluation of the learning effectiveness of the serious game by
conducting a comparative study to conclude whether the Serious Game
designed according to DeLEC framework produces a significant increment in
learning and deeper learning. The study compared the results in learning and
deeper of two digital media designed on the same learning material (see more
in Chapter 5):

a. The serious game designed according to DeLEC and

b. The e-learning lesson.
The research questions addressed by this research thesis are the following:

1. Have learners who played the serious game designed according to DeLEC
framework achieved higher learning compared to the learners who followed the

e-learning lesson?
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2. Have learners who played the serious game designed according to DeLEC
framework achieved higher deeper learning compared to the learners who

followed the e-learning lesson?

The aims of this research thesis are set to answer the above research questions
following a rigorous methodology to plan, investigate, and analyse collected data,

and emerging in results described in the following chapters.

1.5. Research Objectives

The research objectives below outline the steps taken to design and evaluate the

proposed pedagogic framework and answer the research questions.

¢ Research Objective 1: Identifies the gap in research (see Section 1.3)
around Serious Games and learning and focuses its investigation to the
formation of a methodology that designs and explores the possibility of
assisting learners in achieving deeper learning with SGs.

¢ Research Objective 2: Designs the DeLEC pedagogic framework (see
chapter 3) to become the guidance to game designers to design SGs that assist
learners in reaching deeper leaning with serious games. DeLEC is an original
framework designed, tested and evaluated as for its validity for achieving
deeper learning.

¢ Research Objective 3: Designs the research methodology which contains
the study plan, the literature review, and the design of the research
instruments and the methods to assist the collection of data.

¢ Research Objective 4: Designs and develops the serious game according
to the DeLEC framework to empirically evaluate the efficacy of the game and
validate the DeLEC framework.

¢ Research Objective 5: Conducts the comparative study with participants
using the serious game and the questionnaires to collect data and then
statistically analyses data to emerge conclusions that evaluate the DeLEC

framework and answer the research questions.

1.6. Explaining the research thesis

The research thesis proposes a solution for achieving deeper learning with serious
games by developing a pedagogic framework, the DeLEC framework that directs the
design of educational serious games to assist learners in developing deeper learning,

using empathy and creativity.
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The research thesis aims to investigate and develop a solution combining the next

components:

a. The design of the DeLEC framework based on Bloom’s LFM
educational theory.
Bloom’s LFM educational theory (Benjamin S. Bloom, 1968) is a well-known
educational model which was tested in the classroom and demonstrated positive
results regarding gaining mastery in learning (Guskey, 2007). However, it has
not yet been tested with serious games. That means that there is no evidence in
the scientific literature about how effective is the LFM model if implemented

with serious games.

b. The design of the DeLEC framework and its evaluation by designing
and testing a serious game which applies the DeLEC in high fidelity.
To be able to evaluate whether the DeLEC framework can indeed assist learners
in achieving deeper learning with serious games, it has to transfer from the
theory to practice by designing a digital media tool, the serious game, which
follows exactly the phases of DeLEC and then tested to analyse and evaluate the

results.

c. The design and integration of empathy
Empathy is an element that has been tested in serious games, also known as
Empathy Games (Belman & Flanagan, 2009). The results showed that
instigating empathy in serious games can result in positive behaviour change
(Grohn et al., 2014) and belief formation (Batson et al., 1997). Nevertheless, it
is suggested that empathy in learners is the prerequisite for achieving learning
(Jarvis, 2012) through emotional connection, motivation and engagement and

therefore it is transferred in serious games.

d. The design and integration of creative activities
Creativity has become part of the key national educational policy and many
initiatives are made across the UK to promote creativity in education (SEED,
2006). Creativity is found to benefit learning because by creating a positive
mood for learning by increasing enthusiasm and enjoyment. In this PhD thesis,
creativity has the form of creative activities and becomes an integral part of the

DeLEC framework to assist learners with transforming their knowledge into
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deeper knowledge.

e. The evaluation of deeper learning

Reaching deeper learning means learners acquired knowledge at the level that
they have understood and retained knowledge in memory and they can recall it
and apply it in new contexts finding solutions to new problems and they and
apply. If information is understood and processed effectively, it is transformed
into a deeper knowledge and is retained in the long-term memory. If the
information has not been understood or learned incorrectly, or it was the result
of rote memorisation, then it doesn’t transform into knowledge and soon it fades

out from memory.

The approach followed in this research thesis for assessing the reach of deeper
learning is by:

e applying the gained knowledge using creative activities; and

e evaluating whether the gained knowledge has been retained in memory four

weeks later.

Figure 1.2 illustrates the components of the DeLEC framework consisting of Bloom’s

LFM educational theory, empathy and creativity to reach deeper learning.

Serious Games

Learning

Framework

Figure 1. 2. The components of the DeLEC framework

27



1.7. Structure of the thesis

Chapter 1 “Introduction” outlines the research thesis presenting the background
area, the problem statement, the research aims and objectives, and describes briefly
the components of the DeLEC framework, which are discussed extensively in the

following chapters.

Chapter 2 “Literature Review” describes the background area of serious games and
pedagogy presenting the recent literature around all the relevant parts of the thesis
including serious games, serious games design frameworks, role-playing serious

games, empathy, creativity and deeper learning.

Chapter 3 “The DeLEC framework” describes the design of the proposed DeLEC
framework setting its foundation on Bloom’s LFM educational model which is
extended and adapted to apply in serious games by incorporating empathy and

creativity.

Chapter 4 “Research Methodology” discusses the research methodology and
describes the steps and the plan designed including the design of the DeLEC
framework, the design of the corresponding serious game, the design of research
instruments and variables, and research methods selected to collect the desired data

to address the research questions and evaluate the proposed framework.

Chapter 5 “Design and Development of the research instruments” describes the
research instruments designed to collect the desired data during the study to help
emerge the correct results. Research instruments include the role-playing game
called “Stronger”, the comparative e-learning resource, referred to as the Digital
Course, and the questionnaires designed to collect users’ demographics data and

other information.

Chapter 6 “Study and Data Analysis” describes the comparative study conducted
and presents the statistical data analysis using the SPSS package for analysis and
plotting. The chapter demonstrates the statistical output and the results emerged

from the data analysis of the comparative study.

Chapter 7 “Discussion and conclusions” elaborates the discussion around the
statistical output and the results focusing on the learning and deeper learning

achievements of the experimental group in comparison to the control group and
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providing clear arguments in answering the research questions. The chapter

continues discussing the main conclusions of the research thesis.

Chapter 8 “Contribution to Knowledge and Direction for Future Work” presents the
contribution to knowledge and proposes future work to extend the work of the
current research thesis. The chapter and the research thesis complete with a

summary of the main findings and conclusions and final remarks.

1.8. Summary

This chapter introduces the issues and the components that this thesis aims to
investigate, and it outlines the structure of the research thesis. The chapter starts by
discussing how the Serious Games can become the foundation for learning in
education and their environment in accommodating teaching strategies that can
lead to Deeper Learning. The chapter presents the problem statement which
discusses the lack of a pedagogic framework in underpinning deeper learning in
Serious Games. Following the problem statement, the chapter explains the research
aims that incorporate the research questions and then presents the research
objectives as the plan and the steps to address the research questions. Next, the
chapter explains the steps of the research thesis. Finally, the chapter outlines the
structure describing briefly the content each of the 8 chapters of this PhD research

thesis.
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Chapter 2. Literature Review

This chapter presents the state-of-the-art in the field of serious games based on
recent literature review. It is mainly focused on serious games designed to improve
educational purposes through pedagogy, motivation, and engagement and with the
use of game design elements. The literature concentrates on the role-playing serious
games as this form of serious games is examined in this research. Also, three
pedagogic frameworks for designing educational serious games are presented to
constitute the guideline for developing the proposed framework for this research.
Furthermore, the main elements, empathy and creativity, as the main components
of the proposed framework are discussed. Finally, deeper learning forms the frame

within it can be evaluated and become the achieved goal in serious games.
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2.1. The approach to literature review

Figure 2.1 illustrates the holistic view of the thesis demonstrating the elements
linking and forming the pathway in which the literature review is presented. Starting
from discussing the role of SGs in learning, including motivation and engagement,
moving to the design of SGs and presenting three important SGs frameworks, then
presenting Instruction, Assessment, Feedback, Empathy, Creativity and Deeper
Learning. Figure 2.1 demonstrates how these elements link together to support the
design of the proposed DeLEC framework (discussed in Chapter 3) that claims to
assist the design of educational SGs that support learners to achieve effective

learning.
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Figure 2. 1. Linking the literature review with the research thesis
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The research thesis investigates the role of SGs and how their design can lead to

better learning. The following section (see Section 2.2) presents the state-of-the-art
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SGs according to the literature and discusses the importance of SGs and

contribution to education.

2.2, Serious Games and Learning

Serious Games (SGs) is a relatively new discipline that combines learning, game
mechanics and logic to provide game activities to transform users’ learning
experience (Lameras et al., 2016). The term SGs was first coined by the author
Clarke Abt in 1970 (Djaouti et al., 2011), but in their digital form, SGs firstly used in
Serious Games Initiative (US) in 2002 (Gloria et al., 2014). The terms Educational
Games, Digital Game-Based Learning, Instructional Games, and Serious Games are
often used interchangeably (Tsekleves et al., 2016). Through the thesis, the term SGs

prevails.

As multimedia tools, SGs are designed to teach, train or contribute to behavioural
change (Bellotti et. al., 2013). They are applied in different educational domains to
support players in achieving their learning goals (Serrano-Laguna et al., 2018). SGs
inherit game design elements from video games such as story, characters,
competition, goals, rules, challenge, and mystery that increase the attractiveness for
playing and create a positive mood for learning (Arnab, Lim, Carvalho, Bellotti, De

Freitas, et al., 2015).

With the game features, SGs include also instructional features that initiate the
active participation of the learner and allow learning-by-doing with challenges,
tasks and activities to increase attention, motivation and ultimately the effectiveness
in learning (Meij et al., 2020). SGs’ players participate in new environments,
observe, interact, learn new information through the game and use it in overcoming
the obstacles and achieve the game mission (Connolly et al., 2012; Felicia &
Egenfeldt-Nielsen, 2011). In this sense, the game mission correlates to the learning

objectives.

Using SGs is proved to motivate and engage learners in achieving effective learning
(Almeida & Simoes, 2019). Their setting offers a fertile environment for learning by
allowing trial and error without any consequences outside of the game, and assists
players to learn from their mistakes, experimentation and discovery of new
solutions (Whitton, 2014). Those activities support learners to develop cognitive
skills, such as decision-making, problem-solving and critical thinking (McGonigal,

2011). In well-designed games, learning is “hidden” behind the game missions and
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activities, where players learn by being immersed in the gameplay and may become

unaware of the learning that occurs (Ang et al., 2008).

Figure 2.2 illustrates the purpose and the main features of serious games to video
games. Video games are played for fun and their power grips players’ attention and
increase their readiness to continue playing losing themselves in the world of the
game (Zhonggen, 2019). The features of video games (story, art, software) can be
used for the design of SGs which the main purpose is learning. SGs are designed to
incorporate also learning features such as educational theories and pedagogical
processes such as instruction, assessment, and feedback to achieve a set of expected

learning outcomes (Garneli et al., 2017; Zyda, 2005).

Video Serious
Games Games
Story Fun Art

Software

Figure 2. 2. SG design and video game. Adaptation from Zyda (2005), p.25.

The next section discusses how people conceive and understand information
making meaningful links in their brain, and store it in their memory, and how the

trigger of motivation leads to learning.

2.2.1. How people learn with SGs

Many theories exist on human brain information-processing that study cognitive
development. Developmental psychologists who adopt the information-processing
perspective contend that the theory of mental development is based on the idea that
humans process the information they receive than merely responding to stimuli
(Tangen & Borders, 2017). Based on information-processing theories, Mayer,
(2014a) proposes the Cognitive Theory of Multimedia Learning and this theory is
used in this thesis to explain how people learn with SGs. The theory links the human
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information-processing system with multimedia learning and describes the way

learning occurs in the human brain during the gameplay.

The human brain’s cognitive architecture is the system that represents, process,
stores, recalls and accesses the information flowed in the brain, organising the new
knowledge in the memory. Figure 2.3 depicts the information flow and human

functions to receive, store and organise information.
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Figure 2. 3. Cognitive Theory of Multimedia Learning. Source: (Mayer, 2014), p.66.

The Cognitive Theory of Multimedia Learning receives information using dual
channels. The upper row shows the auditory/verbal channel, which receives
information from the ears, while the bottom row shows the visual/pictorial channel

that receives information from the eyes (see Figure 2.3).

Several different brain-memory systems exist which under normal conditions are
engaged to some degree in most learning situations. Memory experiences are
categorised into explicit and implicit. Explicit memory experiences involve the
hippocampus-medial temporal lobe system and implicit involves the cerebellum,
amygdala, and other systems (Thompson & Kim, 1996). Mayer, (2014c¢), explaining

the conception and process of information depicts three types of memory:
a. sensory memory

Sensory memory holds a large amount of information input from human ears

and eyes and stored for a short time (e.g. less than a quarter of a second).
b. working memory

Information is transferred from the sensory memory and transformed into
verbal and visual representations that can be mentally manipulated.

However, only a few items of verbal and visual information can be processed
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at once. The information decomposes if thirty seconds passed without being

actively processed.
c. long-term memory

It refers to effective and permanent storage of knowledge and skills which is
meaningfully organised and can be accessed unlimited times. The function is

to provide long-term storage of relevant material from working memory.

Humans receive a vast amount of information each moment. Having a limited
memory capacity, they can occupy only a small volume of information in each
channel at a given time. Working Memory is the bottleneck in which each time only

a small amount of information can be processed.

Meaningful learning happens when humans use the appropriate cognitive
processing during learning, to pay attention to the relevant learning material,
mentally organising it into a coherent representation and mentally integrating it
after linking it to prior knowledge. The arrows in Figure 2.3 represent the cognitive

process of selecting, organising and integrating information.

Mayer, (2014a) explains that the information-processing system for multimedia
learning has crucial implications when learning with games because players’
working memory can easily get overloaded, reducing the opportunity for making
sense of the material. Therefore, the knowledge which is stored in the long-term
memory is meaningful and understood and it can be recalled and transferred to

solve new problems.

In the next section, the role of motivation in achieving learning is discussed and

links serious games to Flow theory.

2.2.2, Motivation in SGs

Motivation refers to an individual’s willingness to engage in a task putting personal
effort, devotion and persistence in that activity (Pintrich, 2003). Motivation is an
important feature and plays a crucial role in learner’s performance. Psychological
and cognitive states such as motivation, engagement, dissatisfaction or boredom
influence learners’ will in acquiring new knowledge and skills (Derbali & Frasson,
2012). These states should be taken into consideration when designing a learning
process for SGs. Motivated learners are what educators wish for: enthusiastic;

focused; interested; engaged; exhibiting high performance and outcomes (Prensky,
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2003). It is easy to recognise a motivated learner, although it is difficult to find or
create one (Da Rocha Seixas et al., 2016). Hence, there is a particular relevance of
how motivation advances learner’s performance in learning (Derbali & Frasson,

2012).
Motivation can be either intrinsic or extrinsic (Malone, 1980):
a. intrinsic motivation

Intrinsic motivation derives from a personal, internal willingness,
enjoyment, self-determination, hard efforts and self-satisfaction of doing a

task or engaging in learning (Braad et al., 2016)
b. extrinsic motivation

Extrinsic is the motivation which derives from the desire for external

rewards, such as money, praise, promotion, recognition from others.

In game-based learning environments, the critical approach is to enhance intrinsic
motivation using elements that are considered highly engaging, such as curiosity
and challenge (Malone, 1980). SGs trigger motivation by using multimedia content
(audio and visual features such as pictures, sounds, and video) and gamification

elements such as challenges, curiosity, badges, trophies, points, timers, etc.

The DragonBox Elements (https://dragonbox.com/) is a math game designed to

teach children maths, such as Algebra and Geometry created by a Norwegian studio
and released in 2012. DragonBox introduces the player in understanding
geometrical shapes, angles and theorems in Geometry. The game uses an imaginary
world with cartoon characters and music. This innovative method advocates that
SGs increase students’ motivation and facilitate active learning. The game won the
award for “Best Learning Game” in 2016. Figure 2.4 depicts and a snapshot of

DragonBox.
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Figure 2. 4. Dragon Box Elements SG

The Flow Theory

Many researchers used the Flow Theory introduced by (Csikzentmihaly, 1991) to
explain how motivation and engagement are achieved with games (Sharek & Wiebe,
2014). The Flow Theory refers to the positive experience of a person to stay in the
flow when engaged in an activity. The state of flow exists when while gameplay, a
player maintains a balance between the level of their skills and the level of difficulty

of the game.

Figure 2.5 illustrates the state of Flow. The horizontal axis shows the level of skills
of the player and the vertical axis shows the level of challenge/difficulty of the game.
If the game is easy compared to a player’s skills then, they might become bored while
playing and soon quit the game. On the other hand, if the game is very difficult
compared to a player’s skills then, after several tries, they might lose interest, feel
frustrated and eventually quit playing the game. The channel of flow is positioned
between the blue lines and shows the state of Flow, the state where the player’s skills
are balanced with the game challenges. In the Flow state, the player feels motivated,
focused, interested and desires to continue playing out of satisfaction and pleasure.
The state of flow is necessary to keep the player in a continuous effort to accomplish
a task or learning. When they accomplish the task, they get a reward for their effort,

experiencing satisfaction and enjoyment (Lameras et al., 2016).
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Figure 2. 5. The state of Flow (Csikzentmihaly, 1991)

The Flow Theory applies in any task and any field of activity. Educational
researchers try to apply the Flow Theory to assist students in optimising their

learning (Sharek & Wiebe, 2014).

Motivational methods can scaffold learners’ efforts by transforming the learning
process into an enjoyable and effective experience. (Derbali & Frasson, 2012).

Maintaining learners’ motivation is essential in achieving better learning.

In the next section, SGs instructional design is discussed which is an important part
of the thesis. SGs instructional design discusses the design of instructional elements

in SGs such as the instruction, assessment and feedback.

2.3. SGs Instructional Design principles

As mentioned in previous sections the learning effectiveness of SGs is attributed to
the design and integration of pedagogic principles and instructional features. The
research of this thesis is interested in investigating the instructional design of SGs
as for their learning effectiveness to be able to design the proposed SG that targets

the achievement of deeper learning.

According to (Chorianopoulos & Giannakos, 2014), there is a need for designing
applications that provide meaningful and playful learning. These applications
integrate design principles that assist in the development of several cognitive skills.
The authors claim that the story is a game design element that encourages
motivation for playing the serious game. Therefore, one of the game elements that
is used for the development of the proposed serious game is the unfolding of a story

in the format of narration and dialogues.
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Another game design principle is the use of characters in the game and their
expressivity. According to Paiva et al. (2005), when the characters are believable
enough to express appropriate and expected behaviours then their emotional state
can be reflected in the players. The use of characters is another game element that
is used for the development of the proposed game because it can maintain the player
engaged in the game and increase their emotional connection towards the game

characters.

The third game design principle relies on players’ competence to learn by going
through meaningful experiences by designing activities, challenges and quizzes as
part of the assessment and receive a score and immediate feedback (see Section 2.3.1

and 2.3.2).

The fourth game design principle is the design of levels that reach to the game
mission. Levels correlate with the learning objectives. The completion of a level
signifies the completion of learning objectives set to be covered. The game mission
set in the beginning exists throughout the game and keeps the player motivated to
reach it. The fourth game design principle is designed in the proposed game with
the scenes which represent the levels and integrate the learning objects as well as

the game mission of gaining the keys as a visual reward that open the next level.

Setting learning as the principal purpose in SGs creates the need to explore how to

evaluate learning outcomes in SGs that comply with their pedagogical goals.
The evaluation of SGs outcomes should include (Bellotti et al., 2013):

e assessment of learning performance;

e feedback provided to the player.

The following sections discuss the assessment and particularly the formative

assessment and feedback integrated in SGs.

2.3.1. Assessment in SGs

Assessment is necessary to evaluate and report the progress of learning by
establishing the assessment measures and criteria (Bellotti et al., 2013). Assessment
of learning should constructively align with the learning objectives and the learning

activities according to Bigg’s Constructive Alignment theory (Trigwell and Prosser,
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2014). A learning objective intends to change learner’s knowledge through learning

activities.

Assessing learning through SGs should include measurable quizzes and activities
which indicate the level of learning progress and outcomes to both the learner and
the teacher. The results should report that the necessary learning has been occurred

by playing a serious game (Zhonggen, 2019).

An assessment conducted after the game-sessions is usually done with summative
tests, interviews and questionnaires that cover learner’s overall knowledge and this
is counts as a summative assessment. Additionally, assessment can be done within
the game using variables that store score, levels, feedback and adaptation of the
gameplay. The in-game activities and measures count in formative assessment

(Westera, 2016).
Adams and Mayer (2014) propose three types of assessment:
a. pre-assessment

It is conducted before the gameplay to assess a player’s prior knowledge. It

can be used to adjust the game level accordingly.
b. formative assessment

Formative assessment has the form of frequent testing during instruction,
which checks whether the acquisition of knowledge is achieved. Formative
assessment aims to determine areas for improvement (Bellotti et al., 2013).
In SGs, formative assessment (Grover et al., 2015) is conducted during the
gameplay, it becomes part of the experience, it assesses the learning progress

of the player and gives appropriate user feedback (Shute et al., 2009).
c. summative assessment

The summative assessment has the form of the final exam and still dominates
in education as it usually covers a major part of the learning content and

assesses the overall learning activity (De Freitas, 2018).

Assessment can positively support students’ learning, especially when it takes a
more formative than summative form. Given emphasis mainly on summative
assessment, students focus merely on succeeding the maximum possible grades in

the exam, ending up in adopting surface approaches to study such as memorisation
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to pass the exam and then forget their learning (Lynch et al., 2012). In contrast to
summative assessment, frequent formative assessments encourage students in
adopting deeper approaches to study than memorisation. Many studies determine
the magnitude of learning outcome by comparing the pre-assessment and

summative assessment (i.e. pre-test to post-test scores).

Questions to players/learners related to whether they liked the game, or how they
found the game, are considered as an invalid assessment as they are not associated
with the desired learning outcome. Another common mistake of integrating
assessment in games is including questions asking the players to rate how much they
have learned during playing the game. Such questions do not correspond to the

learning outcome, because learners are unaware of their learning (Mayer, 2014b).

2.3.2. Feedback in SGs

Meaningful feedback is key for helping learners achieve their learning goals and
reflect on errors in SGs (Lameras et al., 2016). The feedback that gives specific
information about the errors and how to remediate them than giving a generic
message of errors is found to be associated with deeper learning (Ambrose et al.,

2010).
There are several types of feedback in SGs (Lameras et al., 2016).

o formative feedback projected by the system, focus on correcting knowledge
misconceptions and inaccuracies (Mayer, 2014).

o Affective feedback is related to attitudes and moods, feelings and emotions
(Lameras et al., 2016). Rewards in games may include characters, game gifts
and objects that can lead to increased learners’ confidence, maintain
tolerance to failures and decrease anxiety (Lameras et al., 2016).

e Motivational feedback in games aims in creating situations that trigger
students’ curiosity to start playing the game and then keep them motivated
to learn, by extending curiosity and balancing fun (game mechanics) with
learning (learning elements) to succeed engagement (Arnab et al., 2012).

e Progress feedback in games measures and informs the player about their
current progress done in the learning performance using the game

encouraging to continue playing (Bellotti et al., 2014; Popescu et al., 2014).
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2.3.3. Pre-tests and post-tests

Pre-tests and post-tests as a common approach in educational research for assessing
learning outcomes. Assessment with pre-test and post-tests is one of the most widely
used experimental designs that aim to measure changes in learning outcomes after
modifications to the learning process (Riemer & Schrader, 2015), e.g. testing the
effect of a new teaching method or testing the effect of a learning media such as a

game.

With this method, participants are allocated randomly to either the treatment group
(playing and testing a new feature in the SG) or the control group (playing without
the new feature in the SG). The pre-test is completed by the participants before the
game/experiment, while the post-test is completed after the end of the experiment.
Then the pre-tests and post-tests are compared. The significant differences in the

learning outcome are credited to the treatment group (Papastergiou, 2009).

According to Mayer (2014), a learning outcome is a change in knowledge that
emerges as the result of delivering teaching either in the classroom or using learning
technologies. In terms of SGs, the learning outcome is the knowledge learners gain

while playing SGs.

The proposed SG for this thesis includes the game design principles discussed in
section 2.3 which includes the story, the characters, assessment/feedback, and
levels. Therefore, the proposed SG is designed in the form of role-playing to include
the above game design principles. Hence, the next section presents the literature

around digital Role-playing games.

2.4. Digital Role-Playing Games

Digital Role-Playing Games (DRPGs) simulate real-life situations for training
purposes and acquisition of skills around conflict resolution or behavioural and
prosocial change. DRPG creates a self-sustaining, highly motivating learning
environment emphasising the significant role of language and narrative while

playing (Cornillie et al., 2012).

Role-playing was first used to train medical staff to increase empathetic
understanding, critical thinking and retain knowledge (Pettenger et al., 2014).

Students in sociology and political science are often involved in role-playing. In law
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schools, role-playing is a routine part of mock trials, used as a pedagogy approach

for understanding the legal code, but also the human dynamics.

DRPGs are used as an alternative instructional approach. Based on narrative,
episodes, characters and dialogues, they are used by teachers who want to create
interactive instructions to capture the attention of all students, even the less

interested (Cornillie et al., 2012).

Learners participate in DRPGs by taking the role of a character in virtual systems
and experience learning by interacting with other virtual characters or by making
decisions and understanding the consequences of their choices (Devlin-Scherer &
Sardone, 2010). Role-playing is a technique which distinguishes from other active
learning techniques because it puts learners in the position of another, convincing
them to examine an alternative viewpoint and understand it in their way (Niemeyer
et al., 2014). Role-playing is more effective than other techniques when it is used

for:

e problem-solving;
e applying negotiation and other soft skills;
e changing beliefs, behaviour or reconsidering personal values (Niemeyer et

al., 2014).

Figure 2.6 depicts the instructional strengths and values of a DRPG.
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Figure 2. 6. Role-play strengths (Johnston-Hollitt, 2008)
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Role-playing aims are developed to help learners understand the interplay of
personalities and situations (Oblinger, 2004) and they are designed to raise
awareness on social issues and support behavioural change. The next section
describes examples of games developed to help young people understand bullying

behaviours and learn about relationships in sex education.

2.4.1. ‘Take it to the top: Stand up to Bullying’

An example of DRPG is the “Take it to the Top: Stand up to Bullying” BBC Games
production (Take it to the Top: Stand up to Bullying, viewed July 2017,
https://www.bbc.co.uk/cbbc/games/the-next-step-take-it-to-the-top) that deals with

bullying behaviours among teenagers. The player helps a friend who is bullied by
making choices about replying to bullying texts messages and involving other
friends in the issue. Figure 2.7 depicts a snapshot of the game which is related to the
anti-bullying week that campaigns every year to raise awareness about bullying,

cyber-bullying and encourage reports against it.

PIPER

| can’t get away from the bullying.
Even at home, I'm getting mean

Hashtags come and go, but everyone

loves you Piper.

Just give it some time and all of this will blow over with
Amanda.
1 S

Amanda needs to be taken down a notch, and I'm the
one todoit.

Figure 2. 7. Stand up for Bullying.

2.4.2. The ‘PR:EPARe game

The 3D role-playing game PR:EPARe (Arnab et al., 2013) is designed by a cross-
disciplinary team of UK researchers, the Adolescent Sexual Health (SASH) research
group and the SGs Institute (SGI) at Coventry University. The game is related to
Relationships Sex Education (RSE) which according to the Legislation passed in the
Children and Social Work Act 2017, from September 2019 secondary and primary

schools are encouraged by the Department of Education to provide sex education
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and relationships education. The game was tested with 505 school students aged 13-
14 years old. The results of the study suggest that students who played the game
increased confidence to recognise coercion and act to stop it compared to the control

group. A snapshot of the game is illustrated in figure 2.8.

Figure 2. 8. Snapshot from the game PR:EPARe (Arnab et al., 2013)

2.5. SGs Design frameworks

Many game design frameworks propose the design and development of games
related to the use of game mechanics, learning elements and aesthetics. Other
frameworks are developed to propose pedagogic processes and seek to evaluate how
well the frameworks support the understanding of correlations by combining
different game components (Arnab et al., 2015). In this section, three game-design

frameworks are presented and discussed:

e The IPO model
e The ADGBL
e The MDA framework

The first two frameworks are selected because they include pedagogy elements in
game design and the third framework is selected because it includes game design
elements that are related to the game experience of the player. Elements from the
game design frameworks have been used in directing the development of the current

research thesis.
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2.5.1. The Input-Process-Output model

Figure 2.9 depicts the Input-Process-Outcome (IPO) as the model for designing
instructional games suggested by Garris et al., (2002). Two elements need to be
paired when designing instructional games for learning: The instructional content
and the game characteristics that enrich the game experience. The combination of
the instructional content and the game elements trigger a cyclical iteration (the
Game Cycle), where player/user interacts with, to play and learn. In the game cycle
the player interacts with the game and depending on the interest and enjoyment
they feel they form their judgments (user judgments), which leads the user
exhibiting analogous behaviour. If players are interested in the game and they
receive the appropriate feedback from the system, they spend more time and effort
completing tasks. The learning is achieved via a cycle of user reactions and
iterations, depending on user motivation, while playing the game. To achieve the
desired learning outcomes, it is essential to include debriefing and scaffolding as

instructional support (Garris et al., 2002).

This IPO model has common characteristics with the DeLEC framework which is

proposed in this PhD research as discussed in Chapter 3.

INPUT PROCESS OUTCOME

Instructional User
Content T—a Judgments
( w Debriefing | Learning
—p | Outcomes
System User
Feedback Behavior

. -

Game /V
Characteristics

Figure 2. 9. The Input-Process-Output Model (Garris, Ahlers and Driskell, 2002, p.445)
2.5.2. Adaptive Digital Game-Based Learning Framework
The Adaptive Digital Game-Based Learning (ADGBL) framework (see Figure 2.10)
introduced by Tan et al. (2007) and suggests components that leverage the

pedagogical aspect and the game design aspect. The pedagogical aspect incorporates

components that support the learner as follows:
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a. psychological needs, learners act and behave according to what they think
and feel, a game design that satisfies learners’ psychological needs might

trigger their interest to continue playing the games;

b. cognitive development, the design should take in mind human cognitive
development such the age or culture, to correspond accordingly to the level

of knowledge, age, and performance;

c. learning behaviour, learners’ needs should be identified to determine their

learning behaviour which affects the learning outcome.

ADGBL

Framework
Pedagogical Game Design
e Psychological needs e Multimodal
e Cognitive Development e Tasks
e Learning Behaviour o Feedback

Figure 2. 10. ADGBL Framework (Tan et al., 2007)

The game design aspect includes components that support the learner with their

interaction with the game as follows:

a. multimodal, modality controls the interaction and communication between
the learner and the game. The game design could include multimedia features

such as graphics, sounds, animations, user interface and storytelling;

b. tasks or challenges motivate learners in making efforts to achieve them, this
is how learners assimilate the learning material. Tasks should have levels of

difficulty or progression appropriate to the level of achievement of learners;

c. feedback, direct or indirect is essential for learners to be aware of their

progress and the step they need to advance their learning.

SGs consist of a balance between learning and gaming elements (All et al., 2016) and
are designed to both entertain and educate (Bellotti et al., 2013). To ensure balanced
SG design both educators and game designers should collaborate. Learning remains

the main goal in SGs. Tan et al. (2007) suggest that a well-designed game should
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include features such as story, challenge, goals and objectives. These elements add

to the method of designing the new DELEC framework.

2.5.3. The MDA framework

The Mechanics Dynamics Aesthetics (MDA) framework (Hunicke et al., 2004) is a
formal approach to better understand game design from the perspective of the
designer and the perspective of the player. It is considered the bridge between the
game design and the game experience. MDA helps in understanding how to create
successful games by breaking up games into 3 core categories depicted and

expanded below (Figure 2.11).

GAME

—>| »>
Designer creates—» <+——Consumes

Figure 2. 11. The MDA framework

The MDA framework suggests three layers of game design:

e Mechanics, the actions the players can take in the game

Mechanics are the actions the players can take in the game. If the genre of the
game is an action game, mechanics could be the movements designed for the
sprite, such as running or jumping. Mechanics are actions defined by the rules.
They can best describe what the player “gets to do”. Systems utilise these

mechanics, providing the necessary means for players to attain their goals.

o Dynamics, how the rules act in motion, responding to player input

Dynamics describe how the rules act in motion, responding to player input.
These can be, e.g. the momentum to overcome challenging obstacles, competing
against other players to accomplish a goal or cooperating, negotiating or trading
with others, making a discovery, avoiding a trap, et cetera. Dynamics work to
create aesthetic experiences. For instance, if a player must get their character

from one side of a screen to another before a clock runs out, they will experience
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the dynamic of time pressure. If they must do this in conjunction with another

player, this will combine the dynamics of both time pressure and social pressure.

o Aesthetics has nothing to do with impressive graphics. Aesthetics describe
the player’s emotional response to the game, such as their enjoyment,
frustration, discovery and challenge. Hunicke, LeBlanc and Zubeck, (2004)

proposed a taxonomy of aesthetics given to the list below:

o sensation, the fun, pleasure of the game;

O

fantasy, graphics that illustrate reality or fantasy;

o narrative, unfolds a sequence of events, story themes that can evoke

emotions;

challenge, obstacles, problem-solving;

o

fellowship, social framework, interaction with others;

O

discovery, exploring new things;

O

o expression, the game as self-discovery, creativity, self-touch;
o submission, achieving the goal of the game.

Designers create the mechanics of the game, and through mechanics, dynamics and
aesthetics games are produced. From the other end, the player experiences the game
through the aesthetics provided by the game dynamics, which emerged from the
mechanics. The authors suggest that the fundamental about MDA framework is the

idea that games are more like artefacts and games’ content is their behaviour.

The MDA framework gives an insight about how the mechanics, dynamics and
mainly the aesthetics should be designed for the DeLEC framework to create a

pleasant game experience to the player.

The next section defines and discusses the Deeper Learning process that forms the
principal aim of DeLEC framework to support learners to reach deeper learning with
the use of SGs.

2.6. Deeper Learning

Deeper learning is the process of developing durable, transferable knowledge that

can be applied in new situations (Pellegrino & Hilton, 2012). Deeper learning refers
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to conscious efforts for meaningful learning and understanding that links to prior
knowledge. When prior knowledge is robust, accurate and occurs at an appropriate
time then it provides a strong foundation for building and retaining new knowledge
(Ambrose et al., 2010). Deeper learning focuses on the development of deeper and
functional understanding, enabling learners to see deeper relationships and create

broader connections among concepts (Ambrose et al., 2010).

Deeper learning has a general pedagogical significance related to the development
of analytical skills, cross-referencing, imaginative reconstruction, and independent
thinking in discovering the underlying meaning (Warburton, 2003)(Warburton,
2003). Students who adopt deep learning approaches retain knowledge, perform
better and can integrate and transfer information at higher levels (Laird et al.,

2008).

On the other hand, surface learners have received learning without making
meaningful connections with the learning content and consequently, they soon
forget it (Ambrose et al., 2010). Examples are found to students who study
superficially by memorising learning material without making sense or understand
their study material targeting only to pass the module and end it there (Laird et al.,

2008; Trigwell and Prosser, 2014).

If the goal of instruction is to prepare students to complete tasks or solve problems
exactly like the ones addressed during instruction, then deeper learning is

unnecessary (Pellegrino & Hilton, 2012).
According to Dede, (2014); Pellegrino & Hilton, (2012) Deeper learning:

a. refers to acquiring knowledge and skills on a topic that can be recalled and
transferred to solve new problems in that subject field or domain of
knowledge;

b. involves repetition, aligned with constructive feedback that aid learners
correct errors and re-practise;

c. leadsto meaningful learning that develops a deeper understanding of a topic.

Preparing students to achieve these ambitious standards, schools should change
learning strategies to incorporate teaching approaches that reach deeper learning
(NCR report, 2012). Therefore, there is a need to design and apply instructional
strategies and learning processes to incorporating deeper learning, based on
advanced educational technologies (Dede, 2014).
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The following subsections discuss the significance of promoting active learning

approaches and its relevance to deeper learning.

2.6.1. Active learning and deeper learning

Active learning involves learners in participating actively in obtaining their learning
by discovering, processing, creating and applying their knowledge in meaningful
tasks (Niemeyer et al., 2014) than merely passively listening. Active learning is
perceived as a fundamental change from traditional instruction to the active
involvement of students in their learning (Prince, 2004). Many examples of
activities considered as active learning include collaborative projects, SGs,

simulations and role-play.

Research suggests that active learning strategies can positively influence deeper
learning (Cherney, 2008). For example, activities that involve learners to be the
authors of their learning enhances retention of concepts in memory. Learners retain
better in memory concepts introduced through active learning exercises, learning by
doing, or knowledge that comes from meaningful or real-world paradigms, or relate

to self-experiences (Cherney, 2008).

SGs are identified as compelling and engaging tools inviting learners into active
learning through active participation and interaction with the learning environment

forming deeper conceptual understanding (Navarrete, 2013).

2.6.2. Teachers approach to promote deeper learning

The importance of deeper learning is acknowledged by teachers who develop
pedagogic approaches to promote it, resulting in higher quality learning outcomes
for the students. Teachers’ opinions and beliefs on their teaching and assessment

has shown two main categories of teachers (Prosser, Trigwell and Taylor, 1994):

e teacher-focused and content-oriented teachers;

e student-focused and learning-oriented teachers.

Figure 2.12. illustrates teachers’ approaches to teaching that influence students’

approaches to study and hence their learning achievement.
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Figure 2. 12. Teachers’ approaches to teaching (Entwistle, 2000, p.5)

Teachers adopting a teacher-focus and content-oriented approach to teaching,
shown vertically on the left side of Figure 2.12, believe that priority in teaching is
placed on covering the syllabus, hence they work on imparting information and
structured knowledge. These teachers design assessments that require detailed
factual knowledge of the syllabus and they consider the learning outcomes to be the
total responsibility of the students, depending on their competence and motivation
(Entwistle, 2000). This approach to teaching pushes students in adopting a surface
approach to learning, memorising and reproducing the content, creating lists of

incoherent information and brief descriptions (Trigwell et al., 1999).

Student-focused and learning-oriented teachers, shown vertically on the right side
of Figure 2.12, care more about facilitating understanding, encourage self-directed
learning, interact and discuss problems students encounter in learning, provoke
debates and develop conversations with students to encourage conceptual change.
Those teachers use a variety of assessments and are considered to have a great part
of the responsibility for their students learning. They encourage students to develop
deep levels of understanding and transform their conceptual thinking (Trigwell et
al.,, 1999). Students gain skills in providing arguments and explanations with

evidence and develop a personal view on the topic (Entwistle, 2000).
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Therefore, teachers’ approaches to teaching and assessment influence their

students’ approaches to studying and through those, the learning outcome (Trigwell

et al., 1999).

The next section discusses the relationship between deeper learning and how

information is encoding, stored and retained in memory.

2.6.3. Memory and Deeper Learning

Human memory involves the acquiring, storing and recalling information learned
or experienced. Information in the memory can last seconds (sensory memory,
short-term memory) or days, weeks, months and decades (long-term memory).
Memory, learning and retention of information are closely connected because
learning retains in human memory (Conway and Loveday, 2015). On the other hand,
forgetting is a common occurrence in memory. Cognitive psychology contends there
are numerous reasons why information fades from memory. Among the reasons is
the failure to store and retrieve information, or the failure to encode information

correctly to the memory (Moreno and Mayer, 2005).

There are many theories and studies on storing and retrieving information from
memory. The Decay Theory proposed by Thorndike (1914), argues that the critical
factor for forgetting information is time, particularly if the information has not been
revisited or recalled. Knowledge learned can easily be forgotten if people do not
actively review or rehearse what they have learned (Cherney, 2008). The time
needed for the loss of information from memory is not defined because of numerous
reasons and factors that influence the memory such as physical, emotional and
psychological factors. Interference theory describes forgetting learned information
as the interference of new knowledge with previously retained information that

hampers one another causing memory loss (Moreno & Mayer, 2005)

Researchers suggest that individuals can remember longer the information
processed to a “deeper” level than information processed only at a shallow level.
Deeper levels of analysis last longer in memory than superficial analysis.
information that resonates with learners’ own experiences facilitates good memory
in an elaborated and well-organised network of knowledge. Interpreting
information, connecting it with previous knowledge and reflecting on it, is another

aspect facilitating deeper encoding of information (Cherney, 2008).
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Another method of retaining knowledge in memory is by stimulating imagination.
Imagination creates visuals and connections in the brain, which can lead to
significant improvement in memory and retention (Tansel, 2013). This method is
associated with the creativity that this thesis examines, and it is discussed later in

this chapter.

2.6.4. Assessing Deeper Learning

Measuring deeper learning cannot be explicitly defined and measured. However,
setting criteria of what is expected by the learners who have reached deeper learning
provides a means of measuring it. Pellegrino and Hilton (2012) suggest the transfer
and retention tests for measuring deeper learning. They contend that learners who
can transfer and apply their knowledge in new contexts and retain their knowledge

in their memory for a long period have possibly achieved deeper learning.

The transfer tests (see Figure 2.13) evaluate learner’s deeper learning by measuring
learner’s ability to use what they have learned in new situations (Pellegrino and
Hilton, 2012; Mayer, 2010). Although using knowledge learned is required to
accomplish retention tests, achieving transfer tests requires deeper processing that
includes organising new knowledge and integrating with prior knowledge in

learner’s mind.

The retention tests are designed to measure the learner’s memory on the learning
material through recall tests and recognition tests (see Figure 2.13). If the
information makes sense to the learner and has a meaning, then it is most likely to
retain in the long-term memory (Sousa, 2017) and learners will remember it for a
longer time. Otherwise, if learning is based on rote memorisation and learners don’t
make sense of their learning, they will soon forget it, for example when learners

memorise their notes only to pass their exams.

In this PhD research, both transfer and retention tests are used in measuring deeper

learning with SGs.

To explain better the measurement of deeper learning using transfer and retention
tests we resulted in drawing the Figure 2.13, derived from the discussion of

Pellegrino and Hilton, (2012), Mayer (2010) and Sousa (2017).
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Figure 2. 13. Assessing deeper learning (adapted from Pellegrino & Hilton, 2012)

The results from transfer and retention tests are summarised in three categories of

learning outcomes shown in Table 2.3 (Mayer, 2010).

Type of Outcome

Transfer Performance

Retention Performance

No learning
Rote learning

Meaningful deep

learning

Poor

Poor

Good

Poor

Good

Good

Table 2. 1. The three types of learning outcome (Mayer, 2010).

If transfer and retention tests performance are poor, then there is No learning. If the

transfer test is poor and the retention test is good, then there is Rote learning. If

both transfer and retention test are good, then meaningful and deeper learning

occurs.

Therefore, there are two distinguishing elements used in the current project:

a. the ability of the learner to transfer their knowledge in solving problems in

new situations using the transfer tests.
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b. the ability of a learner to remember their knowledge using the retention tests;

The current PhD study measures deeper learning with the use of transfer tests to
assess transferable knowledge achieved while learners actively participate in
creative tasks. Then a retention-knowledge test is used to assess the knowledge held

in long-term memory.

The next two sections present how the component of empathy and creativity form
two significant elements of DeLEC framework that actively engage learners and

support them to achieve deeper learning.

2.7. Empathy

Empathy is defined as “an observer reacting emotionally because he perceives that
another is experiencing or about to experience an emotion” (Paiva et. al., 2005,
p-237). Putting ourselves in the shoes of another and feel emotions about what is
happening to them is empathy (Paiva et al., 2005). Empathy contributes to
stimulating the attention and interest as well as in changing the behaviour of a
learner (Stephan & Finlay, 1999). As argued by educators and game designers,
promoting empathy is part of civic and moral education (Flanagan & Nissenbaum,

2014).

Empathy is studied through the lenses of many disciplines and becomes part of the

theory and research on:
e how people experience empathy (Stocks et al., 2009);
e whether and how empathy could be taught (Shapiro et al., 2004);
¢ how empathy affects attitudes and behaviours (Nickerson et al., 2008).

There are many examples in teaching and training of using empathy, such as in
conflict resolution; counselling psychology; nurse and doctor training; parent
training; rape prevention; social work; and social education to encourage tolerance

and support towards victimized groups (Belman & Flanagan, 2009).

2.7.1. Parallel and Reactive Empathy

The Dual Theory model of empathy proposes two routes of empathy (Yu & Chou,

2018). Cognitive empathy and affective or emotional empathy are explained below.
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a. Cognitive Empathy refers to the intentional efforts to understand a
person in respect to their cultural norms, values, beliefs and differences

(Belman & Flanagan, 2009).

b. Affective or Emotional Empathy refers to the emotional responses

towards another person and has two distinct types (Stephan & Finlay, 1999):

i. Parallel Empathy occurs when a person empathises with somebody
else by sharing the same feelings with them, for example, a student feels
fear and embarrassment witnessing another student being bullied who

feels also fear and embarrassment being in this situation;

ii. Reactive Empathy occurs when a person empathises to another person
feeling different than the other person, for example, a student feels anger
witnessing another student being bullied who feels fear and

embarrassment being in this situation.

Figure 2.14 illustrates the categories of empathy.

Cognitive

Figure 2. 14. Types of Empathy (adapted from Stephan and Finlay, 1999, p.736)

2.7.2. Empathy in SGs

SGs are particularly appropriate in supporting players to represent characters and
look into the perspectives of others (Belman & Flanagan, 2009). Empathy in SGs
triggers attractive potentials in motivating learners and in promoting behavioural
change (Belman & Flanagan, 2009). SGs can well simulate an issue allowing players
to experiment and find solutions by taking roles of others to experience, understand

and empathise with people from vulnerable groups (Belman & Flanagan, 2009).

There is substantial growing interest from organisations and researchers to develop

resources and to direct game designers to create “games for good” (Stokes et al.,
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2011). Games for good focus on social issues and target in achieving behavioural
change to players. Many games are designed to teach prosocial behaviour against
bullying, domestic violence, drugs, alcoholism and other serious social issues
(Stokes et al., 2011). The research revealed that playing prosocial games increases
prosocial cognition and behaviour and decreases aggressive cognition (Greitemeyer
et al., 2010). Playing prosocial games is assumed to increase empathetic concern
towards others who are suffering and reduce the pleasure at someone’s misfortune

(Greitemeyer et al., 2010)

This PhD study follows the game designed principles proposed by Belman and

Flanagan (2009) to integrate empathy in the design of educational SGs.

2.7.3. Game design principles that foster empathy in SGs

Belman and Flanagan, (2009) suggest four game design principles to integrate
empathy in SGs that can be used by the game designers who want to invoke players’

empathy in a game:
e Principle #1

If players while playing a game are instructed to make intentional efforts to
empathise, they are more likely to empathise, otherwise they will play without

empathy.

The empathy game should instruct players from the beginning of the game to
make intentional efforts to empathise with the game characters (Belman &
Flanagan, 2009). This principle defined based on the studies of (Stephan &
Finlay, 1999) and (Batson et al., 1997) where participants taking part in those
experiments showed no changes in attitude or behaviour when they solely
watched films of stories of victimised groups. When they were asked to make a
purposeful attempt to empathise with those characters, then films had a positive
impact on their attitudes and inspired the altruistic attitude. Mindfulness is the
mode of playing where players continuously reflect on what they have learned.
However, players do not normally play in a “mindful” mode unless being
prompted to do so, by teachers, or in-game messages. Belman and Flanagan,
(2009) suggest “empathetic play” that instruct players to induce empathy at the

beginning of the game.
e Principle #2
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When players get empathised and there are issues to be solved in the game, then
it is essential to provide explicit instructions to the players about how to address

these issues in the game.

Urging players to empathise with a person (real or fictitious) who is suffering and
providing explicit directions to help to address such issues is essential. If players
have no instructions about how to help the situation, then they remain with
empathetic pain and emotional trauma. Possibly players may avoid putting
themselves into feeling empathy in the future to protect themselves from
experiencing this unpleasant situation again (Schroeder, Penner, Dovidio &

Piliavin, 1995).
Principle #3

Emotional empathy can occur and willingness to help one who suffers if the game

situation is relevant to the personal beliefs of the players.

If players get engaged in a game where the situation is close to their personal
beliefs, then it is more likely that they would consent and agree to follow or help
the situation described. In a different situation, where a game promotes values or
beliefs that the players are not keen, likely, players would not compromise or
help. To change players’ beliefs, the game should put the player facing the same

situation or getting the position of a game character in the game.

Principle #4
Empathy could be induced if games highlight specific similarities between player
and people of groups depicted in the game

If the players find similarities with the game characters then this could invoke
empathy towards the game character (Paiva et al., 2005) and demonstrate
positive attitude changes, especially when they value the same things. For
example, if the game depicts a family with strong family relationships and this
resonates with player’s values, then is more likely that the player will find it easier

to empathise.

The game design principles of Belman and Flanagan (2009) have been taken into

consideration while designing the Stronger game (see Chapter 5) and they were

applied to the design at the appropriate level in the game. Principle 1 and 2 were

part of the design, while principles 3 and 4 were applied according to the profile of
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each of the players. The design of empathy used in this serious game is described in

section 5.4.6.

2.8. Creativity

Creativity is a mental process that involves the invention of new ideas, the
production and associations between existing ideas and concepts. The outcomes of
creative thinking are thought to include originality and appropriateness (Walia,

2019).

Creativity is an essential component of active learning (Rankin & Brown, 2016)
when is facilitated in a positive learning environment (Sternberg, 2006). Creativity
can be included in all areas of the school curriculum spanning from expressive arts

to science.

Understanding the definitions given by several authors, (Walia, 2019) suggests four

elements that characterise creativity answering four questions:
1. What is Creativity?

Creativity is a cognitive activity that results in creating something new and

original. It can be a physical object or even a mental or emotional concept.
2. What kind of activity is it?

Creativity is a productive activity that refers to the brain’s ability to generate

original images combining the past experiences and knowledge.
3. Why is there a need to produce something new?

A complete equilibrium in the world gives no motives for individuals to be
creative. Humans remain in the frame of their existing conformity.
Disequilibrium bears the need for production and creativity. An example of
creativity is the artists in Athens who became exceptionally creative during
the economic crisis since 2008. Another example of creativity is found during

lockdown due to the pandemic of Covid-19.
4. What makes a new creation or change?

Creativity is about perceiving an original problem than finding a novel

solution.
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2.8.1. Creative pedagogy

Creativity within pedagogy motivates individuals to apply their knowledge

productively, analyse and synthesise information purposefully build confidence in

their abilities, and have fun while learning. When learners get creative they become

enthusiastic and engaged in their learning (Rankin & Brown, 2016).

Jeffrey and Craft, (2004) created a model with three elements of creative pedagogy

which are listed below and illustrated in Figure 2.15:

1.

teaching for creativity

Teaching for creativity means teachers aim to identify students’ creative
abilities and provide opportunities to assist them in developing these creative

competencies (Jeffrey & Craft, 2004).
creative teaching

Creative teaching occurs when teaching includes creative approaches to make
learning more efficient, attractive and useful (see below Table 2.1). According
to Lin (2011), discussions around creative teaching and teaching for creativity
neglect in many occasions the spontaneous willingness of the learner for
creative learning that includes experimenting, playfulness, autonomy,

spontaneity, collaboration and imagination.
creative learning

Creative learning is a middle ground between creative teaching and teaching
for creativity. Creative learning requires teachers to provide opportunities for
students to develop new meaningful learning, share and receive feedback on
their unique perspectives, as well as provide the ground to students to

contribute to their peer and teachers learning (Beghetto, 2016).
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Figure 2. 15. The three elements of Creative Pedagogy (Lin, 2011, p. 152)

2.8.2. Supporting creativity in the classroom

Teaching approaches, affect the motivation and creativity of students. Creativity
outcomes revealed from the study of Hennessey & Amabile, (2010) who explored
the impact of two instructional approaches on a creative problem-solving: the
algorithmic and the heuristic. Each instruction approach had a different impact on
student’s perceptions on completing the task, their behaviour during the task and
the final solution they came up to solve the problem. Two cohorts of students had to
create a game following the algorithmic or heuristic instruction. Students who
followed the algorithmic instruction were given instructions and steps to create the
game. Students demonstrated higher confidence and speed, but their solution and
their final product did not deviate much from the sample structure. On the contrary,
students who followed the heuristic instruction were not given additional
instructions or steps on how to create the game. These students showed greater
engagement and exploratory behaviour and produced a final product that was
different from the sample structure. However, the freedom to use their imagination
and their creative thinking to design their own original game increased their

enthusiasm and enjoyment to learn more.

In a systematic review on creativity studies, Chan (2013), reviewed the results of
eight studies on teaching and learning nursing programmes through creative
artworks. These programmes were designed to help nurses learn creatively through

forms of arts such as music, dance, sculpture, painting, drama, story, poetry and
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other forms, developing the ability to create, analyse and brainstorm. Nurses were
asked to express their clinical experience through storyboarding, by drawing the
scenes and writing their clinical descriptions. Using storyboarding, nursing students
were engaged in creative, critical and reflective thinking. Students had an active role
in the teaching and learning process which stimulated their creativity and put their

knowledge into practice.

Students play a crucial role in forming a creative learning environment by
demonstrating willingness and confidence in sharing their unique views and ideas
and similarly supporting their peers to do the same (Beghetto, 2016). Teachers play
also an important role. Instead of lecturing and giving out the information, teachers
challenge students to think and participate creatively. According to (Beghetto, 2016;
Davies et al., 2013; Gajda et al., 2017), teachers role in supporting creative classroom

includes:

e inspiring students to use their imagination;

allowing students for discovery and choice;

e providing opportunities for more game-like or playful approach;

e challenging students with questions and ideas;

¢ helping students build their confidence to encourage them to express their

creative ideas;

e encouraging students to take sensible risks and act independently.

Table 2.1 tabulates examples of creative activities that can be integrated into the

teaching and learning process as described by Chan (2013).

Creative Activities

Role-playing

Drawing, Writing

Storyboarding, Storytelling

Music, dance, painting, drama, story, poetry, sculpture

Construction with wood, paper, fabric

Debate and negotiations

Table 2. 1. Creative activities to support learning (Chan, 2013)

Other approaches to learning through creativity refer to Project-Based Learning

(PBL) that encouraged students to get involved in discussions and think more
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creatively into building the solution as well as learning through Group Work. Group
work encourages students to share their ideas and learn from each other, think

creatively, and understand how to put together what they have learned.

2.8.3. Creativity and deeper learning

Activities that involve learners in creative processes can link to deeper learning
(Caperton, 2010). Learning-by-doing is suggested by Seymour Papert (1928-2016)
who founded the learning theory of Constructionism. According to the theory,
students should participate in project-based activities and learn by doing things
rather than by being told. Moreover, according to Van Eck (2006), Papert suggests
that learning occurs more effectively when learners build their knowledge by being
actively involved in creating tangible objects in the real world. The learning theory
links to experiential learning and builds on Piaget’s theory of constructivism. Papert
has been a great proponent in bringing technology into the classroom and he
suggested LOGO as the first educational computer programming language to draw

visual shapes using lines, steps and angles through coding.

The research thesis suggests that learning is enhanced to deeper learning when
transferred and applied to new contexts using creative activities. For example,
designing and coding a game, students actively participate in a creative process
acquiring learning through learning by doing and producing something meaningful

(Ke, 2014).

2.9. Summary

The chapter presented the state of the art of SGs in education and discussed the
main elements that are combined with serious games in this thesis to support
learning. Explaining how people learn with serious games, there is a description of
the Cognitive Theory of Multimedia Learning and factors that support learning with
serious games, such as motivation and the flow theory, and how the formative
assessment and feedback is integrated into the learning process in serious games.
This thesis is focused on serious games in the form of role-playing games and two
successful examples of such games found in the literature and presented. Following
the examples, the chapter analyses and discusses three principal frameworks
suggested in the literature for the design of SGs in education. Then there is a
discussion of the main elements used in the current thesis as described in the

literature. The main elements are: (a) the deeper learning, deep and surface
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approaches to learning, the effect of deeper learning in memory, and the assessment
and evaluation of deeper learning, (b) the use of empathy in serious games and the
dual routes of empathy, and its integration to the instruction in the current thesis
and (c) creativity as a mean of supporting learning and deeper learning and
retaining of knowledge in memory. Deeper learning, empathy and creativity linked
to instruction and assessment are used in the current thesis to form the proposed

pedagogic framework for deeper learning which is described in the next chapter.
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Chapter 3. The Deeper Learning Empathy
Creativity framework (DeLEC)

This thesis proposes the development of a new framework to address the lack of a
pedagogic framework that assists the achievement of deeper learning with serious
games. This chapter discusses the integration of learning theories and in the design
of serious games for learning. It describes Bloom’s Learning for Mastery theory as
the learning theory to become the foundation for the design of the framework
proposed in this thesis. The new pedagogic framework proposed in this thesis by the
author is the Deeper Learning Empathy Creativity (DeLEC) framework which is
designed to put forward a solution in reaching deeper learning using serious games.
DeLEC framework integrates the learning process that contains the elements of
empathy and creativity. The learning effectiveness of the DeLEC framework is
examined through the design of a serious game which is tested and evaluated with
participants emerging results about its efficacy as a serious game and as a valid and

value-added framework.
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3.1. The lack of pedagogy in SGs

The literature reports positive results of SGs designed for improving knowledge and
skills in several domains such as using SGs for learning foreign languages (Moura,
2015), improving mathematics skills (Chorianopoulos & Giannakos, 2014), learning
history (Lercari et al., 2014), building environmental consciousness (Boomsma et
al., 2018), contributing to improving social and behavioural change (Dunwell et al.,

2013).

However, according to Gunter et al. (2008), SGs design is not based on well-
established learning and instructional theories, taking the risk of failing to meet
their intended educational goals. The authors argue that the positive learning
outcomes that can occur with SGs are mostly attributed to the game setting and
game elements that can increase motivation and achieve skill-building and
behavioural change. Hence, their learning effectiveness attained in motivating
learners to play SGs and in social interactions than to their effectiveness as a
knowledge acquisition standalone mechanism. They concluded that an educational
game which its learning content is poured in the game in an afterthought manner
hoping to motivate learners just because its learning content is housed into the game

then the game is not an effective learning tool.

Similarly, Bartolomé et al. (2018) claim SGs that are designed to provide
personalised and adaptive learning lack pedagogical perspectives. To explore the
pedagogic nature of personalisation from the perspective of educational technology,
the authors suggest it is necessary to understand the form of didactic

implementation of personalisation technologies.

The literature suggests the necessity of designing SG underpinned by educational
theories and pedagogic principles. Therefore, the new pedagogic framework DeLEC
proposed in the thesis is designed taking into consideration the following gaps as

emerged from the literature:

1. Lack of pedagogic principles to underpin the design of SGs that target
learning and deeper learning;

2. Lack of a pedagogic framework to guide the design of SGs that target learning
and deeper learning;

3. The appropriateness of Bloom’s LFM to become the foundation on which the

DeLEC framework is developed.
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4. Lack of any SG designed in providing the solution for reaching deeper

learning.

Reporting these gaps in the literature and extending LFM educational theory, and
adapting it in SG, integrating Empathy and Creativity, this thesis proposes the new
pedagogic DeLEC framework to reinforce its design on the foundation of Bloom’s

Learning for Mastery (LFM) which is described in section 3.3.

3.2. The suitability of the Learning for Mastery model

This section attempts to explain why the educational theory of Bloom’s LFM is the
appropriate educational theory and chosen to underpin the design of the proposed
DeLEC framework.

Learning for Mastery (LFM) (also known as Mastery Learning) is an educational
approach based on the idea that learners develop mastery in their learning by
repeating instruction, revising, and reassessing their knowledge at the level they
have proved to have bridged their learning gaps and covered their learning
objectives before moving to the next learning section (Guskey, 2007). The LFM

educational theory entails formative assessment which is related to deeper learning.

Deeper learning is a process through which learners are capable of taking what they
have learned in one context and transfer it in another context to gain expertise and
become capable of solving new problems (Pellegrino & Hilton, 2012). An example is
when learners apply fractions in practical/meaningful way such as measuring

portions of ingredients for cooking a recipe.

Deeper learning involves formative assessment which frequently evaluates the level
of acquired learning to suggest corrective actions. Formative assessment is related
to teachers’ approaches to teaching that affect students’ approaches to learning.
When teaching entails a summative assessment that usually occurs only once when
completing all the learning material, then learners adopt surfaces approaches to
learning and rote memorisation. On the contrary, when teaching involves frequent
formative assessment then learners stay in touch with their learning material, study
and assessed more frequently and hence adopt deeper approaches to studying and

learning (see Section 2.6.2).

Thus, deeper knowledge retains longer in memory (see Section 2.6.3) contrary to
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learners who study only to pass exams and use rote memorisation without doing the
effort to make any links in their brain, risking in easily forgetting their learning after

they passed the exam.

Both Learning for Mastery and Deeper Learning are related in making cognitive
relations and encoding information in long-term memory, therefore, retaining

information longer in memory.

3.3. Bloom’s Learning for Mastery

LFM is an educational model, proposed by Benjamin Bloom (Benjamin S. Bloom,
1968), an American educational psychologist who is also known for his Taxonomy
of Learning Objectives (B S Bloom et al.,, 1956). LFM gained considerable
importance in the educational community as an effective method for gaining

Mastery in learning and improve learning achievement (Guskey, 2007).

Bloom observed that teachers use the same approaches for teaching all students
with different skills and abilities and allocate the same time to learn. Bloom
observed that such approaches created considerable variation in students’
performance. Students who find this teaching approach appropriate perform higher
than students who find this teaching approach less appropriate for them. Bloom
suggested LFM as an educational approach that supports a learning process where
students can succeed better results and reduce variations of performance among
them. This can be achieved by teachers adopting a different type of instruction
(Guskey, 2007), providing different time and means of learning to meet students’

individual learning needs and help them achieve mastery.

LFM suggests a learning process which is divided into instructional units. Each
student has to master the learning unit before proceeding to the next one (Arlin &

Webster, 1983). The LFM consists of the following elements (Livingston & Gentile,
1996):

a. defined learning objectives;
b. the passing score that defines mastery;

c. feedback and corrective activities.

Figure 3.1 depicts Bloom’s LFM educational model, where the LFM instructional

procedure is divided into instructional units. It starts with instruction for unit 1 to
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cover the defined objectives. Each student has to master the instructional unit before
proceeding to the next one (Arlin & Webster, 1983). To master each unit, students
follow the instruction and then complete the formative assessment A to assess their
learning. The formative assessment A sets a passing level (score) which defines
whether learners reached mastery. Students who pass the formative assessment A,
are considered successful and they continue their learning with enrichment

activities.

Learners who fail to pass the Formative assessment A have not achieved mastery,
and they are not progressing to the next unit because they still have learning gaps.
In this case, teachers provide correctives to support learners in bridging their
learning gaps.

Enrichment
Activities

Formative

Assessment A

Formative
Assessment B

Figure 3. 1. Bloom’s LFM (Pelkola, Antti and Christofer, 2017), p.4

Correctives include one-to-one tutoring, individualised instruction within a group-
based classroom setting, providing alternative learning resources (Guskey, 2007).
Learners who have gone through correctives have another opportunity to pass the
formative assessment B to evaluate their improved learning before they move to the

next unit.

The second formative assessment satisfies two reasons:

a. it ensures that correctives helped students in overcoming their learning
difficulties and achieve learning;
b. it offers learners a second opportunity to become successful, and therefore, it

increases their motivation (Livingston & Gentile, 1996).

Learners who passed the formative assessment A are considered the “fast” learners.
Bloom suggests that teachers should provide fast learners with enriching activities

while the “slow” learners are doing the correctives so that later all students move to

70



the next unit. Enriching activities can include advanced exercises or advanced

problem-solving tasks, research and production of reports.

Figures 3.2 and 3.3 below depict the learning performance of students marked A, B,
C, D and F. Figure 3.2 depicts the performance of students in a traditional
classroom. The normal distribution suggests that the majority of students perform

around C grade. Fewer students perform A and B grade.

Figure 3.3 depicts the performance of students following the LFM educational
model. The curve is shifted to the right, showing that most students, perform better

with more A and B grades and fewer C and lower grades.

N\

_/ \

F D C B A

Figure 3. 2. Students’ performance in a Figure 3. 3. Students’ performance with LEFM
traditional class

3.3.1. Proponents and opponents of LFM

Proponents of Learning for Mastery (LFM), in their research findings, support that
this theory produces successful learning experiences, high level of retention and
satisfaction emphasising the role of the teacher in persisting into supporting

students to reach mastery in learning (Whiting et al., 1994).
Bloom made two statements associated with LMF:

a. when learners are given feedback, correctives and individualised support,
under ideal conditions of mastery learning, they become gradually competent
until the difference between fast and slow learners cannot precisely be

measured in time.

b. when the quality of instruction and the amount of time becomes available to

learners considering their characteristics, their aptitude, and their needs in
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learning, most of the students are expected to achieve mastery on their

subject (Livingston & Gentile, 1996).

However, there is a debate on LFM among criticisms who support that within
limited schooling time, individual differences in students are reflected through
differences in their learning performance (Arlin & Webster, 1983). Teachers
believed that the constraint of limited class time would restrain their efforts to
implement mastery learning and therefore they won’t be able to cover the amount

of the material defined by the school or the curricula (Horton, 1976).

Other criticisms argue that Bloom’s Mastery Learning (Gage and Berliner, 1988;

Mueller, 1976):

a. removes the responsibility for learning away from the students who learn to
have support to fill their gaps;

b. the time for applying the strategy is not enough during the class time;

c. fastlearners should wait for slower learners to catch up;

d. alarge amount of time is committed for the correctives;

e. supports that all learners need to learn equally.

The DeLEC framework discussed in the next sections addresses these criticisms.

3.3.2. Bloom’s LFM applied in SGs
After examining many educational models, Bloom’s LFM was adopted and adapted
for designing SGs aiming to support learners in achieving deeper learning. The main
reasons for selecting Bloom’s LFM are the following;:

a. LFM is an integrated learning model providing instruction, formative
assessment and feedback and can facilitate the design of such learning
procedure for SGs aiming in achieving deeper learning;

b. LFM includes iterations to help learners achieve learning which is a
procedure that can be designed and applied in SGs;

c. LFM refers to learning mastery which, as a learning achievement, is

considered compatible with deeper learning.
The LFM learning process applied to SGs aims to overcome:

e the criticism discussed earlier (see Section 3.3.1.) related to lesson time

constraints;
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e the criticism about the waiting time of successful learners for other learners

to reach the same level as them.

SGs, designed to integrate LFM, can deliver learning independently of time
constraints because the serious game, can be played individually, according to the
time and pace of the learners. Moreover, the use of instruction and formative
assessment in SGs can be played repeatedly as many times required to achieve

learning.

3.3.3. Bloom’s applied in DeLEC framework
Bloom’s LFM provides the foundation of DeLEC framework. The LFM components
of instruction, formative assessment, feedback, repetitions, and correctives provide

a potential solution for designing SGs for achieving deeper learning.

DeLEC framework suggests the development of a new learning process that adapts
Bloom’s LFM for SGs. The DeLEC framework includes:

a. instruction;
b. formative assessment and feedback;

c. repetition;

integrating two more components:
a. empathy;

b. creativity.

Empathy is the component integrated into the instruction phase and serves the
purposes of motivating and engaging learners facilitating learning more effectively

(see Figure 3.4).

Creativity is the component proposed for LFM’s enrichment activities. Creative
activities allow the transfer of knowledge gained during the instruction phase into
new contexts transforming the new knowledge into deeper knowledge (see Figure
3.4). This is translated into transforming the surface knowledge to deeper

knowledge.

3.4. The proposed Deeper Learning Empathy and
Creativity (DeLEC) framework

This section proposes the DeLEC framework which is a new original pedagogic

framework, conceived and developed by the author in this research thesis to become
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the backbone and the guidance in designing SGs as the educational technology
solution targeting deeper learning and forms one of the main contributions of this
work. The DeLEC framework is designed according to the guidelines and remarks
emerged from the literature review concerning the lack of pedagogy in SGs design
and the necessity of learning theory to support the SGs design (see Section 3.1). The
DeLEC framework defines a learning/teaching process that extends Bloom’s LFM
using Empathy and Creativity and adapts this learning process for SGs to assist

learners in achieving deeper learning using SGs.

Taking into consideration the components described in section 3.3.3, the proposed

DeLEC framework is described below and illustrated in figure 3.4.
The DeLEC framework as a learning process contains two phases:

e the instruction phase which includes activities that support learners to meet
the expected learning objectives referred to this level of learning as surface
learning and,

e the creative phase which involves learners in activities that support them to
transfer and apply their learning in a new situation demonstrating the

transformation of knowledge into deeper knowledge.

The learning process states that learners are exposed to the instruction phase first
and then they deepen their learning by completing the creative phase. Figure 3.4

illustrates the phases and the components of DeLEC framework.

Instruction Phase Creative Phase

Enrichment .
; Formative Deeper
Creative - :
Activities assessment Learning

Role-play Formative
simulation assessment

Correctives
LHEVETET

Surface Learning Deeper Learning

Figure 3. 4. DeLEC Framework - Deep Learning, Empathy and Creativity Framework
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(1) DeLEC: The instruction phase
The instruction phase illustrated in figure 3.4, contains learning units that
include learning objectives. At the end of the instruction of each learning unit,
learners evaluate their acquired knowledge through formative assessment. The
feedback indicates whether learners have performed well or not by assessing

their level of achievement with the passing score.

If learners perform well, it means they have achieved the passing level and they
progress to the creative phase. If learners perform lower than the passing level,
then they are prompted to do the correctives. Correctives in DeLEC mean that
learners are transferred back to revisit the learning unit and go through the
instruction again to fill their learning gaps and then have another formative
assessment. When learners complete the instruction phase, they progress to the

creative phase.
(2) DeLEC: The Creative phase

In DeLEC framework, the creative phase comprises of creative activities and
formative assessment. DeLEC framework suggests that creative activities
contain any form of activities that enable the invention, composition,
combination, creation and production of a new, innovative and original
concepts and digital products derived from ideas connected to existing
knowledge. The creative phase allows the environment to transfer and apply
attained knowledge in a new situation demonstrating its transformation into

deeper learning.

(3) The use of empathy
The instruction phase in DeLEC framework integrates empathy in the learning
procedure as a motivational game design element shown in figure 3.4. The
learning process evokes the learner to make intentional efforts to empathise with
the game characters. Invoking empathy is proven an engaging and motivating

element for learning (Jarvis, 2012).
(4) From surface to deeper learning

The instructional phase launches learners to surface learning. Learners acquire
knowledge which is yet shallow; they have not reached deeper learning. DeLEC
framework suggests learners should transform their surface learning into
deeper learning. Deeper learning is built gradually through the phases of DeLEC
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starting from instruction and continue to the creative phase. Creative activities
allow learners to associate the acquired knowledge with their prior knowledge.
The DeLEC framework suggests the creative phase to include synthetic and
creative tasks to support the transferring, extending and connecting the
acquired knowledge to devising and formulating new ideas, that support

learners in reaching deeper learning (Fullan & Langworthy, 2013b).

(5) The formative assessment
Aiming in developing approaches for teaching and assessment that promote
deeper learning, there is a necessity in establishing learning processes that
integrate formative assessment, meaning providing continuous assessment and
instant feedback (Lynch et al., 2012). DeLEC allows formative assessment in the
form of frequent evaluation of the learning acquired by learners after the
completion of each instructional unit. Formative assessment is designed to
measure the learning achievement with the mastery score. If learners fail to

achieve mastery, they are transferred to repeat the instruction.

The suggestion for applying the LFM model using SGs can overcome the claims of
criticisms (see 3.3.1) that considered LFM is unachievable in the classroom due to
time constraints; and the waiting time of faster students for the slower students to
reach the same level of learning. The DeLEC framework as an adaptation and
extension of the LFM model to address the needs of designing SGs aims to overcome
those limitations as it is independent of time restrictions: individual learners can
implement their learning, playing the serious game, on their own pace and replay it
as many times as they wish to gain knowledge and deeper learning (Marda,

Economou, Bouki, 2018).
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3.5. Summary

The chapter presented the proposed DeLEC framework as the pedagogic solution
and the guideline for designing SGs to assist learners in achieving deeper learning.
The DeLEC framework addresses the needs of adopting an educational process to
lead the design of SGs in achieving deeper learning. First, the chapter presented the
LFM learning process. Extending and adapting the LFM for SGs, the proposed
DeLEC framework addresses criticisms’ arguments around LFM related to the
limited and waiting time and hence puts forward a solution for achieving deeper
learning overcoming classroom constraints. Then it presented the DeLEC
framework which consists of the phases of instruction and creative activities. DeLEC
integrates formative assessment, feedback, repetitions, empathy and creativity and
suggests an iterative process that allows an iterative process of instruction and

assessment as many times required for learners to reach deeper learning.
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Chapter 4. Research Methodology

This chapter describes the research methodology designed to organise the data
collection and analysis of this PhD research to address the research questions. The
research methodology describes the design of experimental research which applies
a quantitative method of data collection. Part of the experimental research is the
development of a serious game designed according to the DeLEC framework
described in chapter 3, aiming to evaluate DeLEC framework by recording
players’/learners’ learning performance. Also, the research methodology describes
the design of a comparative study aiming to compare learning achieved by the
experimental group using the serious game and learning achieved by the control
group using another learning media following the conventional approach of
learning. The research methodology describes the entire process followed justifying
the use of the specific research method, the design of research instruments, the
study plan, the recruitment of participants, the limitations as well as the ethical

considerations of the research thesis.
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4.1. Conducting scientific research for SGs

The research methodology is the process designed to address the research questions.
The research methodology ensures that the research instruments are designed, and
tested appropriately to administer valid, accurate and meaningful findings (Mayer,

2014).
According to Mayer (2011b), there are three types of experiments in SGs:

a. Value-added experiments
The purpose of the valued-added experiments is to determine whether the
addition of the feature to the game causes a useful change in the learner’s
knowledge. The characteristics of the control and the treatment groups of value-

added research design are the following:

i. control group: participants play a base version of the game
ii. experimental group: participants play the same game with one feature
added.

b. Cognitive Consequences Experiments
This type of research is used to investigate if a specific game, when played for a
specific time, can improve cognitive skills related to learning. If for example, an

action game played for a couple of weeks could improve attention skills.

i. Control group: participants are engaged in an unrelated computer-based
activity for a specific period;
ii. Experimental group: participants play an off-the-shelf game for the same

period.

c. Media Comparison Experiments
This type of experiment aims to compare media and determine whether people
learn better from games or conventional media. For example, if students learn
fractions better if they are engaged in a math game for ten days compared to
students that for the same content and the same period are completing

spreadsheets.

i. Control group: participants learn academic material using conventional

media;
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ii. Experimental group: participants learn academic material by playing a

game.

The current research methodology applied the Media Comparison Experiments in

SGs as it develops a serious game to investigate and draw results about the learning

achievement of playing a serious game compared to another conventional media of

learning.

4.1.1. Violations in experimenting with SGs:

When conducting experiments with SGs, the following violations should be taken

into consideration:

a.

No random assignment

Random assignment is an essential feature for experimental comparisons
(Mayer, 2014). People who participate in an experiment should be assigned in
groups randomly. If, for example, the study requires participants to be grouped
to game players and non-game players and participants assign themselves to
any of the two groups selecting without following objective criteria, then there
is a violation of the requirement if no investigation or assessment determined
who of the participants are indeed game-players or not.

Non-appropriate measures of learning outcome

In empirical studies of SGs, researchers are investigating the use of games as a
learning tool to enhance positive educational changes. Hence, when measuring
the learning outcome, it is essential to use metrics that can support results about
what is learned. Valid metrics of learning outcome include the analysis of
means, standard deviation and sample size of variables. Asking participants to
rate how much they learned while playing a game is not a valid evaluation

(Mayer, 2014).

In the PhD study, participants are assigned randomly to the experimental and the

control group without imposing any criteria about their experience in playing games

or using e-learning applications.

Measures are planned to assess the learning outcome of the learners in both groups,

and their performance in pre-tests and post-tests explained later in this chapter.
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4.2. The Experimental Quantitative Research Design

The design of methodology guides the researcher in designing and implementing
the research study obtaining the intended data and emerging results to give answers
to the research questions. This study used experimental quantitative design to
quantify, analyse and describe factors that constitute the proposed DeLEC

framework described in chapter 3).

The research methodology suggests the development of a serious game, in the form
of a Digital Role-Playing Serious Game (DRPSG) designed according to DeLEC
framework (this is detailed in section 5.4). The design of the DRPSG targets the
collection of data related to players’ learning achievement which will help to verify
the validity of DeLEC framework. Furthermore, it targets to compare the learning
achievement obtained from the DRPSG and compare it with another digital e-
learning tool, the Digital Course (DC), which is developed using a conventional

method of learning (this is detailed in section 5.5).

DCis designed to represent a conventional digital approach to learning. It is selected
to become the comparative digital tool in the research study because learning in the
form of digital course using presentation slides is a common way used for designing

e-learning courses.

The study is conducted as a comparative study with two groups of participants:

e the experimental group which tests the DRPSG; and

e the control group which tests the digital course.

To reach valid conclusions we need to examine whether:

o first, the proposed DeLEC framework is an efficacious learning process in
achieving deeper learning;
e second, the proposed DeLEC framework is more effective than other digital

conventional approaches to learning for achieving deeper learning.
Two research questions need to be answered:

1. Does the proposed DeLEC framework increase participants’

learning?
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i.  Does the experimental group achieve higher learning compared to
their learning before the testing?
ii.  Does the experimental group achieve higher learning compared to the

control group?

2. Does the proposed DeLEC framework assist participants in
achieving deeper learning?
i.  Does the experimental group achieve deeper learning?
ii. Does the experimental group achieve higher deeper learning

compared to the control group?

Aiming at collecting data around the learning achievement using the DeLEC

framework, the research methodology suggests the following process (see Figure

4.1).

The comparative study is planned to run in two parts in two different time points.
The first part is the main study and the second part takes place at least four weeks
later. In the first part of the study, both groups complete the same pre-knowledge
test. Then the experimental group plays the DRPSG, while the control group
completes the DC. Then both groups complete the same post-knowledge test and
complete questionnaires assessing their knowledge. Four weeks later, the same
participants are invited again to complete the retention-knowledge test. The data
from the game and the digital course are stored and collected for analysis.

Second
part of the

First part of the study study

Play
Stronger Game
(experimental
group)

Complete Complete Four

weeks
later

Complete Retention-

Questionnaires

Pre-knowledge Post-knowledge

test test knowledge test

Complete
Digital Course
(control group)

Figure 4. 1. The research study

4.3. Collecting Data from the Research tools

The research tools were designed to assist the collection of the appropriate data that

answer the research questions. Before referring to each of the research tools
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separately, the next table provides a summary of the data collected by each of the
research tools (also see Sections 4.3.7, 4.3.8, 4.3.9, 5.4.1, 5.4.2, 5.4.3, 5.4.4, 5.4.5,

5.4.6).

Research Tool

Variables

Justification

Pre-test Pre-knowledge score | 1. To identify that the sample has basic
questionnaire (16 questions of 10 knowledge on the topic and allows
) points each max enough room to develop further the
(Done prior the _
score=160) knowledge.
DRPSG and DC)
. To ensure that scores are normally
distributed.
Measures the pre- | 3. Allows comparisons between the two
existing knowledge groups for the knowledge before and
on the topic after the intervention.
Post-test Post-knowledge score | 1. To compare pre-knowledge to post-
questionnaire ) knowledge and  measure the
(16 questions of 10 . .
; knowledge acquired after using
(done after the | points each max
DRPSG and DC) ~160) DRPSG and DC.
an score=160 . To compare the post-knowledge of
Measures the each group and make conclusions
knowledge acquired about the learning effectiveness of
using DRPSG and DC. each media tool.

Retention-test
questionnaire

(done 4 weeks after
the DRPSG and DC)

Retention-knowledge
score

(16 questions of 10

points each max
score=160)

Measures the
retention of

knowledge 4 weeks
later.

. To compare

the retention of
knowledge of both groups 4 weeks
later and make conclusions.

. To compare it with pre-knowledge as

for the amount of knowledge retained
in memory and maybe assimilated
with previous knowledge.

. To compare it with post-knowledge

and lead to conclusions.

Empathy Level of Empathy . To examine the level of empathy as
questionnaire rated from the experimental group.
. Empathy level is a prerequisite for
Likert scale 1 — 5. undergoing all stages of DeLEC
framework and measure learning.
Creativity Creativity Score To emerge results as for the extent to
which participants transfer their
knowledge in new contexts.
Demographics demographics To ensure that both groups have
questionnaire participants with similar

demographics profile.

Table 4. 1. Justification for designing the research tools
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The following sections describe in detail the data collected by each of the research
tools to assist the statistical analysis and the emerge of conclusions that lead to

answering the research questions.

4.3.1. The design of the Digital Role-Playing Serious Game

The DRPSG is designed and developed around the learning content of domestic
abuse and includes instruction, formative assessment, feedback and repetitions. The

designed variables set to measure the learning as follows:

e measuring participants’ prior knowledge before starting the game;
o variable: pre-knowledge score
e measuring the learning acquired during the instruction;
o variable: learning score
¢ measuring the knowledge when completing the game;
o variable: post-knowledge score
¢ measuring the retention of knowledge in memory after the passing of 4 weeks;

o variable: retention-knowledge score.

4.3.2. Defining the categories of Low/Moderate and High
Empathy

Measuring Empathy of users while playing the game is difficult and questionable in
terms of objectivity. Objective methods to capture empathy required the recording
of biometric data like eye movement, heart ratings, face expressions, etc. However,
such a process falls beyond the need for this study. The record of the level of empathy
of the participants has been measured by asking participants to use a self-report and
a self-rating mechanism. Therefore, the values gathered for empathy are subjective
and rely on the answers that participants submitted. An empathy self-report was
designed using a Likert scale questionnaire with a scale of 1 to 5 that shows the low
intense and the high intense of emotions and empathy. The necessity of
distinguishing participants into low and high category resulted from the fact that
none of the participants reported zero empathy. So, all participants have declared
empathy even those who declared 1 (one) as empathy. In this case, there is no way
to apply a comparison between the participants if assuming that all participants
have empathy. Therefore, it was essential to distinguish participants into two

categories to check whether participants who reported high empathy had indeed
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achieved higher results than those who reported low empathy. As for which level of
empathy is considered high and which is considered low and what is it between the

two, the literature demonstrated similar examples.

Research around empathy showed that several psychological tests measure
empathy. One of them is the Empathy Quotient (EQ), a psychological self-report
that measure empathy. EQ is developed by Baron-Cohen and Wheelwright and
measures cognitive and affective empathy. Empathy is the ability to understand
another’s emotion (cognitive empathy) and feel an appropriate emotion in response
to another’s emotion (affective/emotional empathy). Initially, the EQ was developed
to test Cohen’s empathizing-systemizing (E-S) theory of autism. The Empathy
Quotient is intended to measure how easily a person picks up on other people’s
feelings and how strongly a person is affected by other people’s feelings. The self-
report is a 60-item questionnaire designed to measure adults’ autism. Autism is
believed to be an empathy disorder (Lawrence et. al, 2004). Hence, the EQ
questionnaire takes the score of a respondent and categorise them in the next four

categories:

Score | Meaning of scores

0-32: | Arespondent has a lower than average ability for understanding how
other people feel and responding appropriately.

33-52: | A respondent has an average ability for understanding how other
people feel and responding appropriately. They know how to treat
people with care and sensitivity.

53-63: | A respondent has an above-average ability for understanding how
other people feel and responding appropriately. They know how to treat
people with care and sensitivity.

64-80: | A respondent has a high ability for understanding how other people
feel and responding appropriately. They know how to treat people with

care and sensitivity.
Table 4. 1. EQ categories of Empathy according to score

Interpreting the above scale of scores, three categories are found:
i.  0-32: Category 1: Low ability;
ii. 33-63: Category 2: Average and above-average ability;
iii.  64-80: Category 3: High ability;
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The optimum cut-off point

Taking into consideration the EQ categories and before defining the categories, the
cut-off point is defined using the Histograms and the ROC Curve in SPSS. The
process and the results of calculating the cut-off point are shown in Section 6.4.4.
The optimum cut-off point is 3.50. This means that within the psychometric scale of
0 to 5 all values above 3.50 show that the participants have high empathy while all
the values of 3.50 and below show a low or moderate level of empathy. Since the
ratings are integer numbers, number 3 is the cut-off point (see Section 6.4.4.).
According to the rating of the participants, the level of empathy they reported falls
into the next categories:
i.  0: No Empathy;
ii.  1-3: Low/Moderate Empathy (LMLE);
iii.  4-5: High Empathy (HLE).

Chapter 6 demonstrates the numbers of participants with low/moderate empathy
and a high level of empathy. To maintain the consistency, the variables empathetic
score, creativity and empathetic characters, followed the same approach using Low

and High categories.

4.3.2.1. The design of variables for measuring empathy;

As empathy is one important part of the DeLEC Framework and the DRPSG,
empathy is measured using three metrics and it is categorised into Low/Moderate

and High categories as explained in section 4.3.2.

e Emotions Score

e This measurement indicates the intensity of players’ feelings towards the
game character, e.g. neutral, worried, afraid, angry, other. Participants rated
their emotions in a 1 to 5 scale, where 1 is weak feeling and 5 is a strong feeling
indicated for the victim game character. Respectively, participants are
divided into the categories of High Emotions Score and Low/Moderate
Emotions Score (see Section 6.6.1.2.1);
o variable: High Emotions Score — HES;

o variable: Low/Moderate Emotions score — LMES;
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e Level of empathy

e Participants are asked to rate their empathy towards the victim game
character in the scale 0 to 5, where 0 indicates no empathy, 1 - low empathy,
and 5 - high empathy. According to the rating, participants are divided into
the categories High Level of Empathy and Low/Moderate Level of Empathy
(see Section 6.6.1.2.2);
o variable: High Level of Empathy — HLE;
o variable: Low/Moderate Level of Empathy — LMLE;

e Empathetic characters and the level of empathy in the game
e Participants are asked to classify themselves as empathetic personalities. The
participants answered a set of questions taken from The Basic Empathy Scale
Questionnaire in Adults (Carré, 2013). According to their answers,
participants have been divided into the categories of High Empathic
Characters and Low Empathetic Characters (see Section 6.6.1.2.3);
o variable: High Empathetic Characters — HEC;
o variable: Low Empathetic Characters — LEC;

4.3.3. The design of variables for measuring creativity

The phase that follows the instruction and empathy is the creative activities related

to the experimental group only. The participants complete three creative activities

as follows:

e Creative Activity 1: Enables participants to use their critical thinking selecting
whether an action is abusive or not and create a list of abusive or non-abusive
incidents.

o variable: CreScorei

e Creative Activity 2: Gives participants the space to apply their knowledge and
create an infographic by selecting the correct statements out of a list of
statements and position colours and relative images on the infographic.

o variable: CreScore2

e Creative Activity 3: Gives participants the space to create a motivational poster
against domestic violence and abuse.

o variable: CreScore3
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The creative activities, sum up together, constitute the TotalCreativeScore which is

used in the data analysis (see Section 6.6.1.3).

4.3.4. The design and development of the pre-tests and
the post-test

When investigating learning achievement, there is a common technique of
measuring the knowledge by using pretests and posttest (Riemer & Schrader, 2015)
which assess the knowledge of the participants before starting and after completing

the research testing. Figure 3.2. illustrates the comparative research study.

Experimental group

Pre-knowledge Post-knowledge

Role-Playing SG

Control group

Digital Course

Pre-knowledge Post-knowledge

Figure 4. 2. Pre-knowledge and post-knowledge tests (Flanagan & Nissenbaum, 2014)

Participants in both the experimental and control group are required to answer the
same pre-knowledge test checking their previous knowledge related to the learning
content. Pre-knowledge test and post-knowledge test scores are compared to
determine in which extent the DRPSG changed in participants’ learning compared
to the DC.

Scores are expected to be lower in the pre-knowledge test score and higher in the
post-test score at the end of the game. At the end of the DRPSG and the DC,

participants in both groups are requested to answer the same post-knowledge test.

The experimental group uses the DRPSG for achieving learning which includes the
parts of instruction, assessment, feedback, repetitions, empathy and creativity. The
control group uses the DC comprises of a text-based presentation enriched with
images. The presentation has no story, no game characters, no empathy and no
creativity. The instruction is given using text and images with basic interactivity,

simulating the traditional approach of learning.

Variables:

e Experimental group:
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o Variable: pre-knowledge score
o Variable: post-knowledge score

o Variable: retention-knowledge score

e Control group:

o Variable: pre-knowledge score
o Variable: post-knowledge score

o Variable: retention-knowledge score

4.3.5. The retention-knowledge questionnaire

The research methodology includes two parts (see Figure 4.1). The second part of
the study takes place four weeks after the first part. The second part includes only
the retention-knowledge test which is the same as the post-knowledge test and
includes 16 questions in a random sequence where participants complete digitally.
The scoring results, of both experimental and control group, are compared to assess
whether the knowledge for the participants of the experimental group retained
better in memory when using the DRPSG compared to control group that used the
DC to conclude in results about obtaining deeper learning. This part of the study

collects data about assessing participants’ deeper learning.

Variables:

e Experimental group:
o Variable: retention-knowledge score

e Control group:

o Variable: retention-knowledge score

4.3.6. The design and development of a digital course;

The digital course (DC) includes the same learning content as the serious game, but
it follows a conventional style of sequential learning without any components of the
DeLEC framework. It is designed using text-based slide presentation enriched with
relevant images. The DC serves the purpose of the comparative study to help in
drawing useful results for the value of DeLEC framework in comparison to other

learning processes.

Variables:
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e Control group:

o Variable: pre-knowledge score
o Variable: post-knowledge score

o Variable: retention-knowledge score

Control group variables are analysed and compared to the experimental group for

emerging results.

4.3.7. The demographics questionnaire

The profile of the participants that take part in the study is essential information to
verify that both groups are similar as for their participants. Sensitive data, such as
questions about gender, age, and ethnicity, included another option of “Prefer not
to say”. The demographic questionnaires are designed to collect data digitally using

Google forms which could be easily exported to spreadsheets.

The demographic information collected was the following:

Variables:
e gender;
* age,;

e ethnic background;

e educational level;

e the frequency of using e-learning applications;

e the frequency of playing video games;

e whether participants previously participated in courses related to

domestic violence and abuse.

The demographics data depicted the profile of the participants and namely ensured
that participants in both groups have similar demographic characteristics and are
assigned randomly so that the comparison between the two groups is valid and fair.
None of the demographics data has been separately processed and analysed in
association with learning as this was out of the scope of the study. The study
examined and compared the performance in learning of both groups, the
experimental and control group without distinguishing gender, age, education level,

etc.
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4.3.8. Empathetic Characters Questionnaire

The design of the Likert Scale Empathetic Characters Questionnaire was also
designed using Google forms. This questionnaire was completed only by the
experimental group and questions were related to the empathetic character of the

participants.

The questions are part of the Basic Empathy Scale in Adults (Carré et al., 2013)
questionnaire. The questionnaire has the form of Likert Scale questions with

options from 1 to 5 where:

1. Strongly Disagree,
Disagree,
Neither Agree or Disagree,

Agree,

SIS

Strongly Agree.

The questions included in the Empathetic Character Questionnaire are the

following:

I am a person who finds it easy to put myself in somebody else’s shoes.

a
b. Itend to get emotionally involved with a friend’s problems.

e

It upsets me to see an animal in pain.

e

I can make decisions without being influenced by people’s feelings
(Reversed).

e. Iusually stay emotionally detached when watching a film (Reversed).

According to their rating participants were divided as follows
e Low empathetic characters
o If their rating to the questions was 1, 2 or 3.
e High empathetic characters

o If their rating to the questions was 4 or 5.

4.3.9. Summary of data collection for the experimental and

the control group

Table 4.1 below shows the collected data for the experimental and the control groups

to support the analysis and the emerging of conclusions addressing the research
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questions. The first column indicates what is measured, the second column shows

the research instruments used to collect the data, and the third column shows the

collected data.
Measuring Research Instrument | Data Collected
Experimental group
Prior knowledge Pre-knowledge test Pre-knowledge score

Learning during the
instruction (surface
learning)

Formative assessment
quizzes

Learning_score

Emotions Score in the
scaleof1to 5

List of emotions to
indicate

Emotions_Score

Level of Empathy in the
scaleof1to 5

Participants indicate
empathy from o to 5

Level Empathy

Whether participants are
empathetic characters

Empathy Likert Scale
Questionnaire

Empathetic_Character_score

Creativity

Creative activities

Creative_score

Knowledge gained after
completing the game

Post-knowledge test

Post-knowledge score

The amount of knowledge
remained in memory after

Retention-knowledge test

Retention-knowledge score

four weeks
The profile of the Demographics Gender, age, ethnicity,
participants questionnaire education, etc.
Control group
Prior knowledge Pre-knowledge test Pre-knowledge score
Knowledge gained after Post-knowledge test Post-knowledge score
playing the game

The amount of knowledge
remained in memory after

Retention-knowledge test

Retention-knowledge score

four weeks
The profile of the Demographics Demographics of the
participants questionnaire participants

Table 4. 2. Summary of data collected by the experimental and the control groups

4.4. Ethical considerations

The research study complied with the University ethics guide (the University of
Westminster Code Of Practice Governing the Ethical Conduct of Research 2017/18
| The British Educational Research Association document Ethical Guidelines for
Educational Research 2011) to proceed with study testing involving real users.
University ethics approval acquired for this study and a consent form was prepared
and signed by all the participants along with a participant’s information sheet giving
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them information about the purpose of the study. Therefore, to conduct the research

study, the following ethical issues were addressed:

¢ informed consent is granted from participants and that these are treated with

dignity and without prejudice;
e there should not be coercion in recruiting participants;

e confidentiality and anonymity of participants personal data following the
Data Protection Act (1998);

e the researcher has a responsibility to design an inclusive study, fit the
purpose, produces meaningful data and covers themes that positively
contribute and extend knowledge of pedagogy.

For the current research thesis all related documents were submitted for approval

to the Westminster Research Ethics Committee:

¢ the design of the Demographics questionnaire;

e the design of the Empathy questionnaire;

e the Part A form which describes the pedagogic nature of the research thesis;

e the Information Sheet informs the participants about the aims and the scopes
of the research study;

e the design of participants’ consent form that gives the researcher the consent
to collect, analyse and publish data about participants anonymously,

meaning without revealing their identity.

4.5. Summary

This chapter described and presented the research methodology. The research
methodology uses experimental design and quantitative research methods. The
research methodology suggests the development of a DRPSG designed according to
DeLEC framework to collect data associated with the learning achievement of the
participants. DRPSG integrates variables that store participants’ previous
knowledge, their learning performance while playing the game, their gained
knowledge when completing the game, as well as their retention of knowledge four
weeks later. Furthermore, aiming to gather comparative data related to the learning
effectiveness of DRPSG, the research methodology suggests the development of DC
for testing with the control group. The next chapter describes in detail the

development used in PhD research.
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Chapter 5. The Design of the Research
Tools

This chapter describes the research tools that have been designed and developed to
assist the author to conduct the study with participants, and through which data are
gathered and analysed to progress the thesis investigation. The research tools
consist of the serious game called Stronger, which is a digital role-playing serious
game (DRPSG) designed according to the DeLEC framework, the Digital Course
(DC), which is a non-gaming application which follows the conventional approach
of learning. The DC is developed to become the comparative investigation and
comparison with the Stronger game. Finally, another research tool is the
demographics questionnaire designed with questions that draw the profile of the

participants, as well as the design of empathy questionnaire.
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5.1. Introducing the digital role-playing game
Stronger

The Stronger game is a 2D digital role-playing game and it is the principal research
tool designed and developed by the author. The purpose of the Stronger game is to
apply the phases of DeLEC framework to evaluate whether the DeLEC framework is
a valid pedagogic approach designed for achieving deeper learning using serious
games. The case study is developed around the topic of domestic violence and abuse
(DVA).

Stronger uses a story and characters who interact with each other using written
dialogues. Stronger consists of scenes designed to follow the phases of the DeLEC
framework described in chapter 3. The instruction is delivered through the scenes.
In each scene, the story unfolds through conversations between the characters. At
the end of each scene and before moving to the next one, there is a formative

assessment in the form of a quiz to evaluate the learning acquired.

The player is taking place in the game as a character who actively participates as the
trusted friend of the victim character. While playing the game, the player is
requested to empathise with their friend, who turns out to be a victim of domestic
abuse, follow the story and the conversations, and make decisions related to helping
the character. The DeLEC framework as a learning process can become the basis for

designing SGs on other topics as well.

5.2. The pre-designed phase of the Stronger game

Before the design of Stronger, other games developed on DVA have been studied

and are presented below:

5.2.1. Research on DVA resources

Designing an educational game on the issue of DVA demands research and study on
the subject (see Appendix E). DVA resources have been gathered and studied and

include:

e online resources;
e online courses on DVA;
e short films and documentaries;

e the Office for National Statistics;
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e interview from a member of a DVA organisation about the help they provide

to DVA victims.

Before designing the Stronger game, we investigated other educational games
around the issue of DVA, aiming to form ideas about how DVA can become gamified.

Three games on DVA are described below:

5.2.1.1. Ending the Cycle - Board Game

“Ending the Cycle” is an educational board game developed by Peter Wonica with
the collaboration of Galerstein Women’s Center at the University of Texas following
extensive research and interviews from survivors of relationship abuse

http://endingthecycle.info/. The game is played by cards aiming to engage players

in emulating real-life events as they, and their character, try to leave an abusive
relationship. The game aims to spark discussions among players and raise
awareness about domestic violence and unhealthy relationships. Ending the Cycle
includes different ways of modifying the gameplay experience. Players have the

power to develop their cards and scenarios for the game.

2 2 L]
@ @ Research @
Engage inan abuse red i
gocirouel @ online support @ flags and @ g

care this week

(@) community (@) evaluate your @ ol

—, relationship
: : :

10
Confideina @ Find @ Setupan i
1) family member @ professional @ emergency ) Er
about your legal advice on —. planwitha > M
" abuse @ your situation @ friend
O O 0

Figure 5. 1. Board Game on Domestic Violence and Abuse

The game is inclusive of gender, race and sex-orientation, communicating the
message that violence can happen to everyone. It raises awareness about the ways
of escaping abuse. Figure 5.1 shows snapshots from the game. A facilitator’s guide
is required to run the game so that integration into a workshop is as easy as possible.

Snapshots of the game are shown in Figure 5.1.

5.2.1.2. P.S. Be Brave
The P.S. Be Brave game is a digital game made by Bravo Team has developed to
increase awareness about Teen Dating Violence and won the prize of Life.Love in

2015 http://www.dariogimenez.com/tdv/. The game communicates the message

that people should speak up when witnessing incidents of domestic abuse and report
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abuse. The game provides information about abusive relationships and controlling

behaviours. Snapshots of the game are shown in Figure 5.2.

ANSIER. THE NESSAGE DENTFY BEHAVOR

CONGRATS!

You have indentified all this dangerous YOU ARE STRONGER: TN JRAT YU THNK

@ CONTROLLING BEHAMIGE behaviors... Now you know they don’t have
| saw/know something. more power than you.
AND DIGITAL ABUSE BRAVO Team

/ . Knowledge is power. Now you can help Damidn Hadyi
@) Somebody was insulting ANGER & VERBAL yourself and others... But remember Dario Gimenez
- his/her couple. VIOLENCE YOU ARE NOT ALONE in real life.

secbelionby e Moy e
 ABOYtoGIRL. SEXUAL PRESSURE
AND ABUSE

INCREASING PLAYER EMPOWERMENT, allowing the player
to take an active part in examining what is a REAL abusive behaviour.

—
Figure 5. 2. Game “P.S. Be Brave”

The game is educational especially towards the young people who start their
relationships. The information delivered via P.S. Be Brave formed the basis for
designing the quizzes for Stronger. P.S. Be Brave delivers learning via selecting an

option from a list of many options that are not part of the design of Stronger.

5.2.1.3. Jesse

A 3D educational game called Jesse designed by David Smith (Smith, 2017;
Boduszek, D., Debowska, A., Jones, A., Ma, M., Smith, D., Willmott, D., Kirkman,
G. (2019).), University of Huddersfield (2017). Jesse is a ten-year-old boy who lives
with his pregnant mom and her abusive boyfriend. Jesse supports his mother to
escape abuse. Figure 5.3 shows a snapshot from a scene at home. The 3D game
design is an attractive way to engage students. The game was tested in schools in
Barbados and Grenada. Students were playing one level each day and then discussed
it in the classroom. One of the findings showed that the most effective learning came
from the game’s dialogue. They also showed that players become more familiar with
an emotional self-reporting interface over time and that children are more adept at
identifying threatening behaviour and body language than other emotions. The

dialogues and characters of Stronger were influenced by Jesse.
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Jesse explores the consequences of domestic violence on its titular young boy, his pregnant mother
and his unborn sibling

Figure 5. 3. Jesse game about Domestic Violence.

However, for these sensitive issues like domestic abuse, teachers should be prepared
that such experience might be traumatic for some students if it recalls similar
personal experiences. When designing Stronger a consideration was taken about

avoiding scenes of violence that may recreate unpleasant experiences.

The next section describes the design of the phases of the Stronger game making

references to DeLEC framework which replicates.
5.3. Designing the flow of Stronger

The role-playing game Stronger has emerged to be the child of the DeLEC
framework in the sense that it is designed to apply the phases of DeLEC framework.
The purpose of the Stronger game is to provide the practicality to test and evaluate
the DeLEC learning process with SGs. It is, therefore, designed to provide the
learning environment that provides the instruction and learning part through the
interaction of the player with the story, the characters and the dialogues, followed

by the creative activities that transfer the knowledge to new contexts.

The design of the Stronger game consists of two main phases: the instruction phase
and the creative phase, as these, are illustrated in Figure 5.4 and correspond to the

DeLEC framework illustrated in Figure 5.5.
1. The Instruction Phase

The instruction phase is the biggest part of the game and covers the learning
objectives through the learning content around the issue of DVA. The learning
content is divided into six scenes, that appear with blue rectangles in figure 5.4. Each

scene progresses the learning through the story and dialogues between the
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characters. Correspondingly, instruction is illustrated in DeLEC framework as the
box of Role-Playing Game in figure 5.5. While going through instruction, players are
prompt to indicate their empathy towards the game character. The integration of
empathy in the game scenes is depicted in Figure 5.4 with the yellow boxes in scenes

2 and 5.

As it is instructed by the DeLEC framework, at the end of each scene, players are
requested to complete the formative assessment which evaluates their learning and
understanding. Formative assessment has the form of a multiple-choice quiz. If
players answer correctly and pass the quiz, they gain the key to unlocking the next
scene, otherwise, they are taken back to repeat the scene, gain better knowledge and
retry the quiz. Players may pass the quiz from the first try or repeat the scene and
the quiz many times until they pass. The iteration of the scene allows them to revisit
the learning content and learn better. Players should repeat both the scene and the
quiz until they pass the quiz. The game provides help to the player after the second
unsuccessful attempt to pass the scene. Help allows the viewing of the correct
answers of the quiz before they trying the scene and the quiz again. The instruction

is completed when all six scenes and the quizzes are passed successfully.

The quizzes, in Figure 5.4, appear in orange rhombus. Correlatively, formative

assessment is illustrated in the DeLEC framework in figure 5.5.
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Design phases of STRONGER!

1 2
Instruction Phase Creative
Phase

Scene 2
Instruction

Scene 1
Instruction

Empathy

Creative
activity 1

Scene 3

Instruction Creative

activity 2
Scene 5
Instruction

SceneIG Decision
Instruction Making

Creative
activity 3

Fail Pass

Pass

Pass Fail

Figure 5. 4. The main phases of Stronger Role-Playing Serious Game.

Creative Phase

Instruction Phase

Empathy

Enrichment ) .
Formative Deeper

assessment Learning

Role-playing Formative Perform
Game assessment well?

Creative
YES Activities

Correctives
Play again

Surface Learning Deeper Learning

Figure 5. 5. The DeLEC framework phases
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The phases of Stronger in Figure 5.4 mirror the phases of DeLEC framework

illustrated in Figure 5.5.
2. Creative phase

After completing the instruction phase, players are transferred to the creative phase.
In this phase, players transfer and apply their gained knowledge in a new context
engaging them in creative activities requiring them to create an infographic and to
make a poster related to DVA. Each activity includes a formative assessment and
gets a score called creative score. The creative phase is illustrated in Figure 5.4 and

correspondingly in figure 5.5.
5.3.1. The extended flow of Stronger

Aiming to evaluate the effectiveness of the proposed DeLEC framework and assess
the learning and deeper learning, Stronger extends the design to include another
two phases: the pre-knowledge phase and the post-knowledge phase. Their
existence is essential for the evaluation of DeLEC framework and the learning
achievement with Stronger. The assessment phases collect data about the learning

before and after the Stronger game as shown in figure 5.6:

e the pre-knowledge phase; and
e the post-knowledge phase.

1. Pre-knowledge Phase

In the beginning, players complete the pre-knowledge test/quiz, which records
players’ previous knowledge on the subject. The quiz comprises of 16 questions
around the issue of domestic abuse. In Figure 5.6, the pre-knowledge phase is

illustrated with number o.
2. Post-knowledge phase

Following the completion of both the instruction and creative phase of Stronger,
the players answer another quiz, the post-knowledge quiz, to demonstrate their
knowledge gained after completing the game. The post-knowledge phase is

illustrated in Figure 5.6 with number 3.
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Design phases of STRONGER!

Instruction Phase Creative
Phase

Scene 1 Scene 2
Instruction Instruction Creative
L activity 1

Fail

IIHII

Pass

Scene 3
Instruction

Pre-
knowledge
Phase

Creative
activity 2
Scene 5
Instruction

Scene 4
Decision
Making

Scene 6
Instruction

Creative

activity 3

Fail Fail

Pass Fail Pass Pass

Figure 5. 6. The Stronger game including the pre, post knowledge phases.

5.4. Designing the screens of Stronger

This section describes the design of Stronger which applies the DeLEC framework
in a role-playing serious game. It consists of the scenes, the characters, pre-
knowledge and post-knowledge, and the formative assessment. The numbers in

Figure 5.6 show the sequence of each phase in the game.

The following sections explain in detail the design and development of Stronger:
¢ the content and functionality of each scene;
e how each part of the game addressed the DeLEC framework;

e how each part of the game collects data related to user performance which
will be used for the data analysis to support the addressing of the research

questions.

Stronger is developed using the licenced version of the Articulate Storyline 360

which is an authoring tool that can be used for the development of interactive
courses and games. The software incorporates a rich toolbox to design objects and
then make them interactive using code, such as buttons, shapes, text boxes, sliders.
It also includes a huge collection of assets such as illustrated and photographic

characters with different poses and facial expressions that can change during
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playing using variables and conditional statements, and a licenced stock of images,

videos, animations and illustrations.

5.4.1. The initial screen

Figure 5.7 displays the initial screen of Stronger, which illustrates the characters of
the game. The initial screen requests from users to type the participant number
provided when taking part in the study to secure the participant’s anonymity. The

characters are described in detail in section 5.4.3.1.

Stronger! UNIVERSITY OF
WESTMINSTER®

A role-play game on -
Domestic Violence and Abuse Enter your participant number here u

Figure 5. 7. The initial screen of the game “Stronger”

5.4.2. The Pre-knowledge phase

The pre-knowledge phase corresponds to the pre-assessment of knowledge before
starting the game as this is depicted in figure 5.6. It contains the pre-knowledge quiz,
which consists of 16 multiple-choice questions (see Appendix D — Pre-Knowledge
quiz). For each correct answer, the player gets 10 points with the maximum score is
160. Once the player submits the answers, their score is stored in the variable pre-
knowledge score. Figure 5.8 shows a sample of the questions of the pre-knowledge

test.
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Coercive control is now a criminal offence
under the Serious Crime Act 2015,
punishable by a prison sentence of up to:

6 months
2 years
@) 5 years

| don’t know

Figure 5. 8. A question in the Pre-knowledge test

Each multiple-choice question has four possible answers. The last option is “I don’t
know” allowing the learner to select this option if they don’t know the answer
instead of picking randomly one of the answers that could lead to the right answer
by chance. The questions are designed to appear in a random sequence, so two
players who play the game the same time they don’t have the same sequence of

questions.

Completing the quiz of the pre-knowledge test, the player does not receive any
feedback about their score. They are informed about their pre-knowledge score at
the final stage of the game. Regardless of their pre-knowledge score, the players

receive the first key to unlock the first scene of the instruction phase discussed next.

5.4.3. The instruction phase

The instruction as this is depicted in figure 5.4, consists of the learning content on
the case of DVA, divided into six scenes. The story unfolds in each scene where the
learner immerses in the life of the DVA victim following the dialogues between the
game-characters. Based on the dialogues, players improve their knowledge around

the learning content.

Figure 5.9 shows the main menu of the instruction phase. When the pre-knowledge
phase is completed, the player starts the game having a key (key1) gained from the
pre-knowledge phase, to unlock scene1. When scene 1 is completed, meaning that
players passed the quiz successfully, they gain the second key (key2) to unlock scene

2 and this applies to all scenes.
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Figure 5. 9. The main menu of the game showing all six scenes locked

The following sections expand the instruction phase of Stronger describing the

characters and the scenes.

5.4.3.1. Meeting the game characters

Characters can embody different roles in each game depending on the learning
subject aiming in triggering interactions with the learners (Paiva et al., 2005).
Virtual Learning Environments (VLE) can become a safe setting for exploration and
simulation and practising of social problems and consequences avoiding dangers

arise from practising social problems in the real world.

Stronger uses game-characters who interact with each other through conversations.
The illustrated characters exhibit their feelings through facial expressions and body
postures aiming to engage and trigger the empathy of the players. Figure 5.10

illustrates the game-characters used in Stronger.

Figure 5. 10. The game characters of Stronger

The game-characters taking part in Stronger are the following:

a. Julia, second on the left
Julia is a young female going through domestic abuse. Out of fear and shame,

she hides the abusive situation she is going through.
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b. Emma, first on the left
Emma is the close friend of Julia. Emma noticed a significant change in Julia’s
behaviour since Julia has been with her partner. Through the conversations,
Emma realises that Julia could be a victim of DVA and tries to help her.

c. Sophia, second on the right
Sophia is a counsellor expert on issues of DVA. Her role in the game is to
provide more information about the learning content.

d. Mark, first on the right
Mark is Julia’s partner. He is not explicitly shown in the game but there are
many references about him in the dialogues between Julia and Emma. Mark is
implied in the story via the text messages he sends to Julia.

e. The male and female characters in the middle
These game characters represent the players who choose either the male or the
female character to represent themselves and they give them a name at the
beginning of the game. These characters are called avatars and they are the
trusted friends of Julia. Their role is to guide the player through the game in
decision making, quiz answering and feedback, and to get emotionally engaged

with the story and the victim.

5.4.3.2. The learning aspect of the instruction phase
Scene 1 Scene 2

Coffee with
Julia

Julia

Scene 4 Scene 5 Scene 6

Time for Supporting
the truth Julia

Stronger!

Figure 5. 11. The six scenes

Scene 1: Julia

Scene 1 sets the scene of the two women’s friendship, Emma and Julia, and provides
information about Julia. The learning aspect in Scene 1 is related to the warning
signs of two types of abuse: financial control and isolation. Scene 1 shows Julia
becomes financially depended on their partner, as he convinced her to quit her job.
She also becomes isolated from her family and friends by moving to the countryside.

Scene 1 shows that the victim tries to hide their unhealthy relationship and present
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outside that she lives a happy relationship with her partner, which is typical
behaviour of DVA victims. Figure 5.12 displays a screenshot of the conversation

between the game characters.

Figure 5. 12. A snapshot from scenei

Scene 2: Coffee with Julia

In Scene 2, players learn about three additional types of abuse, emotional, digital
and verbal abuse. Scene 2 shows that Julia’s partner “gained” consent to have access
to her emails and social media and control her in this way. The escalation of the
scene shows the victim receiving threatening messages from their partner for
leaving the house without informing him, demonstrating an example of verbal and

emotional abuse. Figure 5.13 shows a snapshot of scene 2.

That's why | couldn't find you am not on Facebook anymore.

Figure 5. 13. A snapshot from scene 2 revealing emotional and digital abuse.
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Scene 3: Asking Sophia.

Scene 3 shows Emma visiting a DVA specialist to gain more information about how
she, as a friend, could help Julia (see Figure 5.14). This scene serves the purpose of
learning more details about the warning signs exhibited by a person who receives

abuse and ways that the supporting environment (friends and family) should act.

Figure 5. 14. A snapshot from scene 3

Scene 4: Decision making

Scene 4 puts the player in making decisions. The player/learner is requested to make
three different decisions by choosing the best option for the victim to progress the
story. The game reveals the correct decisions and explains the consequences of

incorrect decisions. Figure 5.15 shows a snapshot from scene 4.

ﬁer unsuccessful efforts to reach Julia m

are worried for her safety.
You have to do something!

Call the police

Speak to her family ]

[ Visit Julia and find out what is happening

N

Figure 5. 15. Decision-making
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Scene 5: Time for truth

Scene 5 reveals the truth about the abuse that Julia admits she is going through. The
players learn that victims, out of fear and shame, hide from their friends and family,
their suffering of emotional and physical abuse they receive from their abusive
partner. Screenshot from Scene 5 in Figure 5.16 shows signs that Julia is a victim of

physical abuse.

Figure 5. 16. The reveal that Julia is a victim of physical abuse

Scene 6: Stronger!

Scene 6 is called “Stronger” because Julia recognises the abusive signs and
behaviour and realises that what she is going through is domestic abuse (as depicted
in Figure 5.17). The recognition from a victim that they go through domestic abuse
is the first step before asking for help and this makes the victim Stronger. Julia’s
friend, Emma, supports her in reaching professional help and legal advice. The
player is also stronger at this stage provided that the expected learning objectives of
the instruction phase of the game have been covered and the player learned to

recognise the warning signs and patterns of DVA.
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Figure 5. 17. A snapshot from Scene 6

As discussed in the DeLEC framework, formative assessment follows each scene of

instruction in the form of quizzes. Formative assessment is discussed next.

5.4.3.3. The formative assessment

The formative assessment evaluates the learning performance of the Stronger
players gained from the instruction phase and it is a significant part of the DeLEC
framework as shown in Figure 5.4 and 5.5. The formative assessment is designed in

the form of a quiz at the end of each scene.

Each quiz contains multiple-choice questions related to the learning content of the
scene. The questions in each quiz and the multiple options in each question appear
randomly (see Figure 5.19). The randomness of the questions prevents learners from
achieving the next try of the quiz by memorising the sequence of the questions and
the correct answers. For every correct answer, the learner gets a score of 10 points
and has to achieve the passing level given in the instructions at the beginning of each

quiz (see Figure 5.18).

/ Answer B questions. \

Get at least 5 correct to pass.

For every correct question
you get 10 points

Revisit the scene if you have
not passed the test. Dnly if
you pass the test you get the
key to unlock the next scene.

\ ——y /

Figure 5. 18. Instructions are given at the beginning of a quiz
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If learners complete the quiz successfully, they gain the key and move to the next
scene. If learners fail to pass the quiz, according to DeLEC framework, (see Figure
5.4) it means they need more opportunities to learn the material by repeating the
scene and the quiz to successfully pass the quiz. In every repetition, the score for the
quiz resets to zero and the players can repeat the scene and do the quiz as many
times necessary. After the second repetition, they can get help given with the

revision of the correct answers and with dialogues that reveal the correct answers.

FinalGameTesting

116 SCOre D

Select the correct answer:

Domestic Violence

starts with physical and escalates to
economic abuse.

starts with physical and escalates to
emotional abuse

starts with emotional and escalates to
physical abuse

Scene 3 - Ask Sophia

| susmIT

Figure 5. 19. Questions and answers appear randomly
5.4.3.4. Feedback
The feedback informs learners if they passed the quiz and progress to the next scene.
Figure 5.20 displays the feedback given when learners pass the quiz. Players who
complete the quiz successfully as the reward for their achievement, they get the next

key to unlock the next scene.

Stronger!  Scene Z - RESULTS

You did really well!

st ()
Here is your key!
g

Click the key ta take it!

Figure 5. 20. Feedback for success in passing the quiz.
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Figure 5.21 displays the feedback given when learners fail the quiz. The feedback
shows learners’ score and the passing score. The key is not provided and players
cannot progress to the next scene. Instead, they are transferred back to repeat the

scene they failed and try the quiz again to obtain the next key.

Stronger!  Scene 1 - RESULTS

You did not pass the scene.

5

Review the answers and then revisit the scene.

e RN

Figure 5. 21. Feedback fail to pass the quiz

Because of the repeating nature of the learning procedure, the feedback does not
disclose the correct answers to the player when they repeat a scene. However, in case
a player is unable to pass the quiz after the second attempt, a button appears Review
Quiz (see Figure 5.21) where players can take help and review all the questions and

view the correct answers before they revisit the scene.

5.4.4. The creative phase

According to DeLEC framework (see Chapter 3, and figures 5.4, 5.5), after
completing the instruction phase and having gained the surface learning, players
transfer and apply their knowledge in a new context by taking part in creative
activities. In Stronger, players complete three creative activities that offer the
opportunity to transform their learning into deeper learning. For each creative
activity, they gain a creative score. The creative activities are described in the next

paragraphs.

5.4.4.1. Creative Activity 1 - Is it abusive?
In creative activity 1 (see Figure 5.22), learners become critical thinkers and use
what they have learned into defining which statement or human reaction might be

abusive, non-abusive or depends on the situation. Completing this activity they
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transfer their knowledge in a new context. For every correct matching, players gain

10 points. Full score for this activity is 90 points.

Activity 1
Drag each of the 9 given phrases to one of the 3
boxes. The available phrase is the blue one.

Blames the
alcohol for
being
violent.

Reminds me
to dothe
chore |
promised.
depends on non
the abusive
situation

abusive

Figure 5. 22. Creative activity 1

5.4.4.2. Creative Activity 2 - Create an infographic

Creative activity 2 supports learners to transform their knowledge gained in the

instruction phase by combining the correct phrases and choosing images to create

an infographic showing how the DVA victims can protect themselves when facing

domestic abuse. Ten statements are provided, of which only five are correct. Players

have to choose the correct statements (see Figure 5.23) and position them on a given

canvas choosing also relevant images from a list of images (see Figure 5.24). For

every correct statement, they get 10 points.

Select 5 phrases for your infographic and then click the green button below.
Mot all sentences are correct. Each correct sentence 10 points.

Warn your partner that you keep
all harassing texts sent to you.

Use incognito mode when
browsing. Your browsing history
won't be saved.

Ask a solicitor about your legal
rights.

Keep in contact with your friends
and your family. They are your
support system.

Ask your good friend to speak to
the abusive partner to stop being
abusive anymore.

Figure 5. 23. Selecting the five correct statements.

Get support calling to domestic
abuse lines or discuss to online
forums.

Warn your partner that you will
leave for good if another abusive
incident happens.

The abuser won't be punished if
you live in silence. Speak about
violence!

Call the police and ask to speak
to Claire about the abusive past
of your partner.

The palice can issue a domestic
violence protective order to force
the abuser leave for good.

]
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FinalGameTesting

RS Activity 2 s

to help youself when facing domestic abuse

The abuser won't be punished if
you live in silence. Speak about
violencel ~

This is your infographic! Well done! Score 30/50

Figure 5. 24. Creative Activity 2 - Infographic.

5.4.3.3. Creative Activity 3 — Create a poster

In creative activity 3, players are asked to create a poster using messages out of a list
of encouraging messages for victims of domestic abuse, see Figure 5.25. The
background image and the supportive messages are selected and positioned
according to the learner’s preference. This creative activity encourages players to
pass a supportive message to victims of domestic abuse. Full score for this activity
is 40 points.

FinalGame_0815d

Reset %
poster You are capable and and significant!

Never forget tha
walking away from
something that i

unhealthy is 4
brave! . ;

ﬂrf,ﬁ- an _ou think!

etimes it's very hard

" ~to move enabuf once you

doa you'll realise it's

7 the. best decision you've
ever made-

Figure 5. 25. Creative Activity 3 - Poster
Adding the score of the three creative activities comprises the Creative Score.
Following the completion of the creative phase, players complete the Stronger game
and progress to the assessment of their overall learning gained from the Stronger

game, the post-knowledge phase.
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5.4.5. Post-knowledge phase

The post-knowledge phase is the assessment done at the end of the game after the
instruction and the creative phase, as this is depicted in figure 5.6. The post-
knowledge phase contains the post-knowledge quiz which consists of 16 questions
based on the learning content delivered through the game. These questions are the
same as at the pre-knowledge quiz and appear in random order. The post-knowledge
score shows the progress of the learner compared to their pre-knowledge score.

Figure 5.26 shows a sample of a post-knowledge question.

FinalGameTesting

/16 score D

What is Claire’s Law?

the right of a partner to put charges on
the abusive partner anonymously

the right of a partner to force the abusive
partner out of the house

the right of a partner to ask the police
about the abusive past of their partner

Stronger! - Post-knowledge Test

SUBMIT

Figure 5. 26. The post-knowledge Test

5.4.4.1. Post-knowledge Feedback
In this stage, following the submission of their answer, learners receive feedback for
each of the 16 questions. Figure 5.27 and Figure 5.28 below shows feedback for the

correct and the incorrect answer, respectively.

FinalGameTesting

/16 score D

s abusive

The right of a partner to ask the police
about any abusive past of their partner.

Continue

Stronger! - Postknowledge Test

SUBMIT

Figure 5. 27. Feedback for Correct Answer Post-Knowledge Test phase
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FinalGameTesting

score |0

geson

The right of a partner to ask the police abusive
about any abusive past of their partner.

Continue artner

Stronger! - Post-knowledge Test

SUBMIT

Figure 5. 28. Feedback for Incorrect Answer Post-Knowledge Test phase

The assessment of retaining knowledge and the achievement of deeper learning is

part of the design of the research instruments, presented in the following section.

5.4.6. Measuring Empathy in Stronger

Empathy in Stronger is designed according to DeLEC framework (see Figure 5.4,
5.5) to evoke empathy feelings of the learners through the following game design
elements:

a. the story;

b. the dialogues;

c. the game characters and their facial expressions;

the game character that represents the player.

Learners can develop empathy towards the game characters when the game
characters look realistic and act in a believable way (Paiva et al., 2005). The Stronger
game supports characters with many different emotional states expressed through
their facial expressions and their body postures, such as happiness, sadness,
frustration, worry, stress, fear and anger, as shown in Figure 5.29, attempting to

make players understand these feelings and trigger empathy.
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Figure 5. 29. Facial Expressions

The game is designed to capture empathy in three ways:
a. Cognitive Empathy - Players recognise the feelings of the victim

Players are prompt to indicate the feelings of the victim after being abused by their
partner choosing as many feelings of the five options: (i) happy, (ii) worried, (iii)
afraid, (iv) angry, and (v) other, by adding feelings in the given textbox as shown in

Figure 5.30.

How do you think Julia feels about what is
happening to her?

happy worried afraid [ ) angry other  add feeling/s

Figure 5. 30. Recognising the feelings of the victim

b. Emotional Empathy - Players state their feelings towards the victim

Players are requested to imagine the victim as their closest friend and indicate their
feelings by choosing one or more of the given options: (i) neutral, (ii) worried, (iii)
afraid, (iv) angry or (v) other, adding other feelings in the given textbox (See Figure
5.31). For the options worried, afraid, and angry, players rate the intensity of their
feelings in a scale of 1 to 5 (1: week feeling, 5: high feeling). This measurement is

used later in assessing the level of empathy of the players.
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FinalGame_0819

Imagine Julia is your closest friend and you
care about what is happening to her.
How would you feel about her?

{7

Check the feelings below that are closer
- s d ‘ to how you would feel about Julia.

neutral - weak- 5: strang

1 5
< worried ——&—| 4 |
1 5
vafraid e—[ 1 |
&) angry f‘:g:E,E

other  add feeling/s

Figure 5. 31. Emotions towards the victim

As discussed above, players are requested to recognise and indicate the feelings of

the game character and then indicate their feelings towards the game player.

According to these indications, empathy could be either:

i.

ii.

Parallel empathy:

If the player indicates the same feelings as for how the game character feels and
how they feel towards the game character, then there is parallel empathy. For
example, when the player indicates that the game character feels worried, and
they also indicate they feel worried for the game character, this is parallel

empathy.

Reactive empathy:

If the player indicates different feelings as for how the game character feels and
how they feel towards the game character, then there is a reactive empathy. For
example, when the player indicates that the game character feels worried while

they indicate they feel angry about the situation, this is reactive empathy.

Parallel and reactive empathy are discussed in detail in Section 2.6.1.

C.

Players state the level of empathy towards the victim game character

Players are requested to rate the level of empathy they feel about the game
character by moving a slider (see Figure 5.32) and indicate a value between 0
and 5. Where empathy is 0, there is no empathy. Choosing the values 1, 2 and 3,
the learner states low/moderate level of empathy (LMLE) while choosing the
values 4 and 5 the learner reports a high level of empathy (HLE).
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and you empathise with her.

% Imagine Julia is your closest friﬂnd: @‘

How much do you empathise with Julia?
1: low empathy - 5: high empathy
0 i 2 3 4 5

¢ W
5]

Figure 5. 32. State the level of empathy

5.4.7. Game Design Elements in Stronger

Game elements are used to increase the game experience and drive motivation and
engagement for learning (Lamprinou & Paraskeva, 2015; Plass et al., 2015). The

game elements used in Stronger are the following:

1. The story

The story keeps players in suspense and in anticipation of what is going to happen
next. The plot has a beginning, an escalation and an ending providing information
about the forms of domestic abuse and gradually revealing the warning signs and

abusive patterns.

2. The dialogues

Dialogues happen mainly between the two friends and help the progress of the story.
Dialogues provide the learning content by letting the player reach their conclusions
about when the relationship is healthy or abusive and which are the boundaries.
Dialogues between characters drift away from the teacher-student learning model.
Instead, the game characters, through their own story, try to captivate the interest
of the learners and deliver contextual knowledge. Figure 5.33 shows an example of

transferring knowledge through the game characters.
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Figure 5. 33. The use of dialogues in transferring learning.

3. Score

A significant game design element when designing digital games is the score (Gee,
2003; Prensky, 2003). The score becomes a reason for players to play a game many
times. The score energises players to chase the goals of the game and drives them to
do their best to achieve the highest possible performance. A high score makes
players feel satisfaction and engagement with a game. Competition is another
reason that drives players in achieving a high score, especially if the score is
compared to other players. Stronger generates many different scores throughout all
the phases of the game, which are useful in indicating the learning achievement of

the players.
At the end of the game, there are four final scores:

a. the score achieved when completing the instruction (Part A);
b. the creative score when completing the creative phase (Part B);

The pre-knowledge score;

e

d. The post-knowledge score;

Figure 5.34 shows a snapshot of scores at the end of the Stronger game.
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Stronger!
Final results

Part A: | ohotscoredio /270

Part B: | ohcreativesio/140

Pre-Knowledge Test: | chopreScorech /160

Post-Knowledge Test: | “opostScoreco /160

This is the end.
Thank you for participating

Figure 5. 34. Final Scores are shown at the end of the game

Figure 5.35 demonstrates the score variables that are generated in chronological
sequence while players complete the game phases. The Pre-Knowledge Score is
gained before the game to acknowledge the level of pre-knowledge, the Learning
Score represents the total score gained from all the scenes during the instruction,
the Creative Score is acquired during the creative phase and the completion of the
creative activities and, finally, the Post-Knowledge Score is the score taken from the
quiz which is done just after the game. Four weeks later players are answering
another quiz getting the Retention-Knowledge Score to evaluate what they still

remember out their learning four weeks later.

pre- ) post- retention-
knowledge learning creative knowledge knowledge
Score Score Score Score Score

vv'v ¥

Figure 5. 35. Score variables in a chronological sequence
4. Keys
The keys comprise a game mission in Stronger. Six keys unlock the six scenes. The
key as a game design element has a motivational drive. It becomes the reward for
players’ performance passing each quiz and acts positively encouraging the player
to continue playing the game to collect the remaining keys. Figure 5.36 gives a

snapshot of gaining the key after the successful completion of the scene.
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Stronger!  Scene 2 - RESULTS

You did really well!

YOUR SCORE o
Here is your key!
H&u

Click the key to take it!

Figure 5. 36. The key as the prize for completing the scene successfully

5.4.8. Coding interactivity in Stronger

The Stronger game supports interactivity that allows the change of a state of an
object (e.g. change the facial expression) based on players actions, for example when
players click a button, or choose the correct decision, or fail a quiz, “take” the key

etc. Coding the interactivity on an object requests the writing of instructions.

Figure 5.37 depicts an example of how a screen appears according to the score that
the player achieved. In this example, four variables change the appearance of the
screen as follows:

a. the display of score: Variable: scene4Score

b. the posture of the character to be “happy with thumps up” if the score is higher
than the passing level. Equivalently, the body posture and the facial expressions

of the character changes if the score is less than the passing level.

c. the key object appears if the player passes the quiz. Respectively, it does not
appear if the player fails the quiz. The key is clickable and disappears once it is
clicked.

d. The button “Continue to Main Menu” (visible in design mode, invisible in run
mode) becomes visible only when the key is clicked, to allow the player to go to
the main menu and continue. Similarly, if the player fails the scene, the button

“Revisit the scene” appears instead.
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/o)

©

You have completed the scene.
Well done!

» This is your key to unlock the next

el

Click the key to take it!

Scene 4

scene.

Figure 5. 37. Stronger Game, coding an event.

Figure 5.38 explains the coding instructions (also called triggers) which include the

changes discussed above.

Triggers

D& 2D T v

Slide Triggers

Play media Audio 3 - "positiv
When the timeline starts

Changr: state of Character 011 - "Lily"
When the timeline tart

If friend is eq

ualto 1 _:_.

When the slide appears on screen.
Play a positive sound because you passed quiz.

Change the avatar game character to male or female
according to friend value (friend=1: female,

friend=2:male).

Change state of Character011 - "Lily" to male
When the timeline tart
I friend is equal te 2,00
—
H key 1
Change state of key 1 - "key illustration 1" to Hidden «¢

When the user clicks

Play media Audio 2 - "dingk.mp3

When the user clicks \

When key 1 is clicked: see Figure 5.37.
Hide the key image because key is “taken” by player
Play a sound when key image is clicked.

When key is clicked, make the continue button
available (clickable): change the state from hidden

Change state of Rounded Rectangle 011 - "CONTINUE... to

Horma

Add 100 to key
When the user clicks

When the user clicks
() Rounded Rectangle 01 - 0000000

Add 1.00 to scene
Jump to 7 Main Menu ‘ 

When the user clicks
When the user clicks

When the Continue Button (Rounded Rectangle 01
1) is clicked

Transfer the plaver to the Main Menu

Slide Layers

Figure 5. 38. Coding a slide

The triggers have to be designed in a logical sequence to work correctly. For
example, players have to take the key first, and then the “Continue to the main

menu” button becomes visible, avoiding mistakes such as returning to the main

menu without having taken the key.
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5.4.9. Exporting and collecting the data

A Javascript code is developed to export all the game variables from Articulate
Storyline 360 to a spreadsheet file which is updated whenever a player completes
the game, the pre-knowledge and post-knowledge quizzes, allowing the researcher

to collect the data values.

5.5. The comparative study

Aiming to compare the learning effectiveness of the Stronger game and to evaluate
the DeLEC framework, another learning tool is designed and developed to deliver
learning. This is a digital course (DC) titled “Warning Signs of Abuse”, a text-based
digital slide presentation on DVA and contains the same learning content as the
game Stronger following the conventional approach of teaching. The DC is also

developed with Articulate Storyline 360.

Although there are other games designed on DVA (see Section 5.2.1) that could be
used for the comparative study, it was necessary to design a new digital media tool
since the objective of the study is to examine the learning effectiveness of both media
on the same learning content. Therefore, the DC is designed as the alternative
educational resource to deliver the same learning aiming to compare the learning
effectiveness and draw conclusions about the learning tool that is more effective in

supporting learners to perform better learning.

Unlike the Stronger game, DC has no characters or story. There is no reference to
empathy, and there are no creative tasks. The instruction of the learning content is

designed to be delivered in four sections:

. What is domestic abuse;

a
b. Forms of domestic abuse;

e

Warning Signs of domestic abuse;
d. How to help.

To evaluate the learning acquired from the DC, the design is extended to include the
pre-knowledge assessment, which evaluates the prior knowledge of players on the
subject and at the end of the learning delivery, another assessment, the post-
knowledge test evaluates the learning gained from the DC. The instruction does not

include formative assessment or repetitions.
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Similarly to Stronger, DC is designed to collect data about players’ achievement in
learning and deeper learning. The DC stores values in the type of learning scores

using the following variables:

a. The pre-knowledge score;

b. The post-knowledge score;

Once learners complete the DC, all scores are exported to a spreadsheet file to be

used later in the data analysis in comparison to the results of the Stronger game.
Hence, the DC has the following structure as shown in figure 5.39:

a. the pre-knowledge test;
b. the instruction;

c. the post-knowledge test;

Pre-Knowledge

Instruction Post-Knowledge
test structio test

Figure 5. 39. The structure of the DC

In the next section, the structure above is described.

5.5.1. Description of the DC

The Digital Course (DC) is developed in the form of a conventional e-learning media
tool and consists of the comparative digital media tool. It is designed to include the
same learning content to help learners achieve the same learning outcomes as the
Stronger game to provide a valid means of comparing the learning effectiveness of
the two resources. The Stronger game could not be compared to other games
described in section 5.2.1 because those games do not cover the same learning
material and therefore they could not be used to compare whether the same level of

learning has been achieved.

The initial screen of DC is shown in Figure 5.40. Participants are given a participant

number to gain access to the application to maintain anonymity.
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UNIVERSITY OF
WESTMINSTER™

Domestic Violence and Abuse
Warning Signs of Abuse

type your participant No here

https://Ims.highspeedtraining.co.uk

Resources hittps://www.loveisrespect.org

by Maria Marda

Figure 5. 40. The DC

Before starting the DC, players complete the pre-knowledge test. Respectively, after
completing the DC, they complete a post-knowledge test. Both tests are described

below.

a. The pre-knowledge phase
Like Stronger, DC starts with the pre-knowledge test, which includes 16
questions on DVA. The pre-knowledge test contains the same questions as the
pre-knowledge test in Stronger game to facilitate the comparison of the results
that emerged from both learning media. The questions appear in a random

sequence and each correct answer gets 10 points.

b. The instruction phase
The instruction in DC includes the main menu with four distinctive units that
comprise the learning content of the course (see Figure 5.41). The instruction is
delivered using conventional approaches such as text in bullet points and
images.

Learning objectives

Domestic Violence and Abuse
Click the button below to start

. What is abuse?

. Forms of domestic abuse

. Warning signs of abuse

Figure 5. 41. DC - Main Menu
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The learner clicks on each of the buttons in Figure 5.41 and they are transferred in
the specific section following the sequence of the slide presentation. Once they finish
the section they are transferred back to the main menu to click the next button.

Figure 5.42 shows screenshots from the instruction phase of DC.

The warning signs of isolation People who are being abused may:

» Seem afraid or anxious to please
their partner

A - Go along with everything their
partner says and does

« Be restricted from seeing family and

friends ¥ A « Check in often with their partner to
report where they are and what

+ Rarely go out in public without their shib
they're doing

partner
» Receive frequent, harassing phone

+ Have limited access to money, credit calls or tets from their partner

cards, or the car
Talk about their partner's temper,

jealousy, or possessiveness

Figure 5. 42. Screenshots from DC on domestic abuse.

There is no formative assessment in between the learning sections. Once the learner
completes a section, they progress the next section. Once completed all sections,
learners are transferred to the post-knowledge phase.

The Post-knowledge phase

The post-knowledge phase contains the post-knowledge test, which is the same as
the post-knowledge of the Stronger game. It stores the score for the correct answers
and gives the feedback directly after submitting each question, informing the learner

about the correct and incorrect answers (see Figure 5.43).

<) Correct

That's right!

They continue living with the abuser
because they have feelings and believe
the abuser will change.

Digital Course - Post-knowledge Test

Figure 5. 43. DC - Post-Knowledge Test- Feedback

After the post-knowledge test and the feedback, the DC ends showing the pre-

knowledge and post-knowledge scores as the final results (see Figure 5.44).
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Final Results

Pre-knowledge Score

0

Post-knowledge Score

]

This is the end.
Thank you for your participation.

Figure 5. 44. DC - Final Results

With the display of the final results, the description of DC is completed.

Table 5.1 summarises the features of the two learning tools, the Stronger game and

DC.

Stronger DRPSG Digital Course (DC)

follows the DELEC learning process

follows a conventional learning process

Has a formative assessment

Has no formative assessment

Has repetitions of instruction

Has no repetitions of instruction

Empathy is designed and measured

No designed empathy

generates score

generates score

includes the collection of visual
elements (keys) as the game mission

Has no visual elements to collect. The
mission is to complete the learning
material.

Learning is integrated into the
dialogues

Includes no dialogues. Learning is
given in a text-based form.

Includes illustrated characters
supported by facial expressions and
body postures revealing emotions

does not support any characters

role-playing game

text-based presentation

Table 5. 1. List of features of the Stronger game and the DC.

Alongside with Stronger and the DC, the questionnaires are designed to collect the

demographic information of participants and assess their empathetic personality.
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5.6 The questionnaires

There are two questionnaires designed to support the study (see Appendix F):

e the demographic questionnaire;

e the self-assessment for evaluating players’ empathetic personality.

5.6.1. Demographics questionnaire

The demographics questionnaire is designed to collect information related to the
profile of participants who took part in the study. It contains questions about
participants’ gender, age, ethnicity, education, frequency of using e-learning
applications, frequency of using video games for entertainment and attendance to
any DVA course. Demographics questions are the same for both the groups of

participants who played the game or followed the DC.

The purpose of demographics questionnaire is to ensure that participants have been
allocated evenly to the two cohorts and none of the groups overtakes the other group
in terms of the gender, age, educational level, game experience so that the
comparative study is equal for both groups and the data analysis is valid. An analytic

table of demographics of the two groups is given in section 6.5.8, table 6.7.

5.6.2. The Empathetic personality Questionnaire

The empathy questionnaire contains Likert Scale questions related to the
empathetic personality of the participants, and it is addressed only to the
participants who played the Stronger game. Questions of this questionnaire are
taken from the Basic Empathy Scale Questionnaire in Adults (Jolliffe & Farrington,
2006) to investigate whether participants are empathetic persons or not. For the

Empathy Questionnaire see Appendix F.

Besides the questionnaires, the participants who took part in the study were invited
four weeks later to complete the second part of the study, the retention-knowledge

test.

5.6.3. The retention-knowledge test

The retention-knowledge test seeks to investigate whether learners maintained their
knowledge learned from the game and the DC four weeks later. The retention-
knowledge test is the second of the two tests that measure deeper learning. As

explained in 2.6.4, to measure deeper learning, transfer tests and retention tests are
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used. Transfer tests are conducted in the creative phase, with creative activities. The
retention test is conducted four weeks after for both the play of Stronger and the
completion of DC and measures the extent which learners maintained in memory
the acquired knowledge gained either from playing the game or from completing the
DC.

The retention-knowledge test has 16 multiple-choice questions around the learning
content of DVA, appearing in a random sequence, similar to the post-knowledge. At
the end of the retention-knowledge quiz, the learner has the opportunity to review

the correct answers (see Figure 5.45).

RetainTestGame “»

2/16 score |90

ﬂ What is Claire’s Law?

~ the right of a partner to ask the police
-4 about the abusive past of their partner

.
G

(o] the right of a partner to put charges on
the abusive partner anonymously

a o the right of a partner to force the abusive
partner out of the house

Incorrect X

< PREV NEXT »

Figure 5. 45. Reviewing the Quiz

5.7. Summary

The chapter described the design and development of the research instruments of
this research thesis, which are the Stronger game, the DC, and a set of
questionnaires that collect data to support the data analysis. The chapter describes
the design and the development of the phases of the role-playing game Stronger, the
game design elements, the variables and values they collect. Accordingly, it
describes the design and development of the DC, the variables and the data that it
collects. The chapter also describes the questionnaires designed to support the
study. The demographics questionnaire collects data about the profile of the
participants at the study, and the empathy questionnaire collects data about the
empathetic personality of participants. Finally, the retention-knowledge test
evaluates the level of knowledge retained in memory four weeks after playing the
game Stronger or completing the DC.
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Chapter 6 — Study and Data Analysis

This chapter describes the empirical study of the research thesis and presents the
outcomes of the data analysis. The study is conducted to evaluate the DeLEC
framework, its learning effectiveness, and how it supports learners in achieving
deeper learning. First, it discusses the pilot study, and then it presents the study
process following the data analysis. The data analysis conducted in two ways:
“within-subjects” where data analysis describes the results of the experimental
group (the group that plays the Stronger game with the DeLEC framework), and;
“between-subjects” where data analysis describes the results of the comparative
study between the experimental group and the control group which uses the digital

course.
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6.1. The pilot testing

The pilot testing is a necessary stage of the development (Ternauciuc & Vasiu, 2015)
to ensure that the research instruments are efficient and suitable for study. Pilot
testing is essential to ensure that the final product released to the participants do
not influence the study outcomes or prevent/reduce users’ experience. According to
Julious (2005), twelve participants for each group is a reliable number for
conducting pilot testing. The pilot testing for both the role-playing game and the
digital course conducted with twelve participants each, who tested the application
and gave suggestions and recommendations for changes and improvements. Most
of the suggestions were implemented to the final version of the applications and

improved the functionality, usability and reliability of both learning products.

The questionnaire used for the pilot study and the suggestions for improvements are
provided in Appendix F. After completing the pilot study and granted the approval

from the Ethics Committee, we proceeded to the recruitment of the participants.

6.2. The recruitment of participants

After gaining approval from the Research Ethics Committee, the recruitment of

participants started. Participants were invited to participate in the study by:

a. emails were sent to university students and staff inviting them to participate
in the study;
b.  posters were posted on announcement boards at the university;

c. face-to-face invitations.

The sample of participants that took part in the study consisted of 88 participants,
males and females between the ages of 18 — 55 with different ethnic background and
educational level. Participants were undergraduate students who volunteered to
participate, academic staff, administrative staff, as well as other participants outside

the university.

The participants were assigned randomly into two groups:
a. the experimental group, which consisted of 48 participants, tested the
Stronger game, and,

b. the control group, which consisted of 40 participants, tested the digital course.
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The inclusion criteria allowed participants of all genders, ethnic background and
education level to participate in the study with a minimum age of 18 years old. The
reason for requesting adults is related to the request of parental consent that is
necessary to be granted before involving teenagers in a study. Another reason is
related to the learning content which revolves around the issue of domestic abuse
and would request extra arrangements while the study especially if it recalled
unfortunate memories or traumas that would lead to unforeseen conditions during

the study.

6.3. The research study process

The study conducted at the University of Westminster, the Cavendish Campus. The
participants gathered in the computer room and randomly assigned to play the game

or do the digital course.

The researcher welcomed the participants and explained the study process. The
participants received the participation sheet explaining the aims of the research
thesis and signed the consent to let their data to be used anonymously for the study
purposes. They were also informed they could interrupt the study and leave the
room at any point if they wished. Nobody left the study. Throughout the process,
the researcher remained in the room, facilitating the participants in case of technical

issues or questions about the study. No issues occurred during the study.

Additionally, the researcher had the chance to do informal observations, taking brief
notes of the participants’ reactions and comments while playing the game and

completing the digital course. The qualitative data is presented in section 6.8.

During the study the participants of both groups had to do the following (see Figure
6.1):

1.  Complete the information sheet and sign the consent;

Complete the pre-knowledge test;

Play Stronger (experimental group A) or the digital course (control group B);
Complete the post-knowledge test;

Complete the demographic questionnaire;

Complete the empathy questionnaire (only for experimental group A)

N o AN

Complete the retention-knowledge test, four weeks later.
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Figure 6. 1. The research study process

The study planned to run in two parts:

a. The first part included the main study as described above, where participants
completed the pre-knowledge test, played the game or completed the digital
course and then completed the post-knowledge test and the questionnaires.
The first part of the study lasted as follows:

e Stronger game: It takes around 40 minutes to complete it and another 15
minutes to complete the questionnaires;

e Digital course: It takes around 25 minutes to complete it and another 10
minutes to complete the questionnaires.

b. The second part of the study conducted with the same participants four weeks
after playing the game/digital course. In the second part, participants

completed the retention-knowledge quiz which lasted around 15 minutes.
6.4. The Quantitative Data Analysis Process
The data analysis is implemented using the licenced SPSS®) version 25 provided by
the University of Westminster. The raw data are documented in Appendix H.

The data analysis is conducted as follows:

a. Demographics data analysis
The data analysis of the demographic information of the participants (see
section 6.5)

b. Data analysis within-subjects (within the experimental group)
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The data analysis refers to the sample of participants who played the role-
playing game Stronger also called the experimental group (Group A) (see
section 6.6.).

Data analysis between-subjects (between the groups)

Between subjects is the comparative study between the experimental group

(Group A) and the control group (Group B) (see Section 6.7).

6.4.1. The Data Analysis in steps

Each research question is statistically analysed following the next three steps:

a.

Step 1: Form the hypotheses.

In this quantitative study, there are two groups and three main learning
variables that are examined. Aiming to answer the research questions each test
is set under two hypotheses, the null (Ho) and the alternative (H:). The null
hypothesis states that experimental group has achieved equal or less than the
control group and therefore no difference is claimed while the alternative
hypothesis states that the experimental group has achieved greater than the
control group and therefore a significant difference/result is claimed for the

Stronger game which adds value to the new proposed DeLEC framework.

Step 2: Test of Normality

It is essential to test whether the data of a variable are normally distributed
and decide about the test to be used for the data analysis. When the data of a
variable are normally distributed then the comparison of means is done with
parametric tests. Likewise, when data are not normally distributed the
comparison of the means is done with non-parametric tests. This is explained
because during the testing in the next sections different tests are chosen

depending on the normality test.

Hence, the tests for comparing the means of the two groups are chosen as
follows:
i. Within the same group (within-subjects) data analysis:

. If the data of a variable are normally distributed -- Paired t-test

. If the data of a variable are not normally distributed -- Wilcoxon

Signed-Ranks Test.
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ii. For the comparison of two independent groups (between subjects) data
analysis:
. If the data of a variable are normally distributed -- Independent
Samples t-test.

. If the data of a variable are not normally distributed -- Mann-Whitney

U Test.

c. Step 3: Running the test
Applying the appropriate test for comparing the means, the test output
suggests whether retaining or rejecting the null hypothesis, set in step 1. The
test outputs the p-value (Sig) suggests rejecting the null hypothesis when the
p-value is smaller than 0.05 or 0.001. Rejecting the null hypothesis means that
the alternative hypothesis is accepted.

6.4.2. The learning variables

The three main learning variables examined through the research study are:

a.

The pre-knowledge score

The pre-knowledge score measures the existing knowledge of a participant
about the learning subject before playing the game or the digital course (see
Figure 6.1). The pre-knowledge test comprises of 16 questions of 10 points, so
the maximum score is 160. The pre-knowledge quiz is the same for both groups
A and B.

The post-knowledge score

The post-knowledge score measures the knowledge of participants about the
learning subject acquired from the game, or the digital course (see Figure 6.1).
The participants complete the post-knowledge quiz after playing the game or
the digital course. The post-knowledge quiz comprises of 16 questions of 10
points, so the maximum score is 160. The post-knowledge quiz is the same for
both groups A and B.

The retention-knowledge score

The retention-knowledge score measures how much of the acquired knowledge
retained in memory four weeks after playing the game/digital course (see
Figure 6.1). The quiz is similar to pre-knowledge and post-knowledge quiz. It
consists of 16 questions of 10 points each with a maximum score of 160. The

quiz is the same for both the experimental and the control group.
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d. The creative score
The creative score is obtained as the total score from the three creative
activities with a max score of 180 points. Particularly, the first creative activity

counts 90 points, the second 50 points and the third 40 points.

6.4.3. The dependent and independent variables

The data for the statistical analysis is provided by the dependent variables. Hence,
the dependent variables are the mean scores of the learning variables, including the
mean of the pre-knowledge score, the mean of the post-knowledge score, the mean
of the retention-knowledge score, and the mean of the creative score, as well as the
empathy score and level of empathy.

The independent variables constitute the values or scores of each participant
collected through the game and the DC. These values are the scores of pre-
knowledge, post-knowledge, retention-knowledge, level of empathy of each

participant, and the creative score.

6.5. The Demographics Data Analysis

The experimental group consists of 48 participants, while the control group consists
of 40 participants. The demographic profiles of the participants of both groups are
described in section 6.5. The raw data are documented in Appendix G.

The purpose of the demographic questions is to draw the profile of the sample of
participants that took part in the study. The role of the demographics is to support
the idea that a random sample of participants has been used for the Stronger game
and the digital course. Demographics are not part of the main statistical analysis and

therefore, they have only been described.

6.5.1. Gender

Table 6.1 presents the distribution of participants by gender, allocated in the two
groups, the experimental group (A) and the control group (B). The experimental
group consists of 48 participants (55%), of which 32 are females and 16 males. The
control group consists of 40 participants (45%), of which 28 females and 12 males.

In total, we have 60 females and 28 males who took part in this study.
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Groups * Gender

Gender
Female  Male Total
Groups A 32 16 48
B 28 12 40
Total 60 28 88

Table 6. 1. Gender of participants per group A and B

6.5.2. Age

Participants aged 18 and above. All participants, according to their age, are allocated

in five age categories as follows (see Table 6.2):

a. 18-24
b.  25-34
c. 3544
d. 4555
e. >55.

The majority of the participants (35 out of 88) aged between 18-21 and the second
biggest group (27 out of 88) age between 35 and 44. Table 6.2 shows the allocation
of participants according to their age group for the experimental group (A) and the

control group (B).

Groups * Age
Count
Age
18-24 25-34 35-44 45-55 >55 Total
Groups A 21 8 14 4 1 48
B 14 9 13 2 2 40
Total 35 17 27 6 3 88

Table 6. 2. Participants’ age in each group.

6.5.3. The ethnicity of the participants

The participants are asked to indicate their ethnicity. Most participants are White
in both study groups, followed by Asians. Smaller ethnic groups of participants are
Black, Chinese and Mixed. Table 6.3 shows the allocation of participants in ethnic

groups.

In group A, out of 48 participants, 30 are White, 9 Asians, 3 Black, 2 Chinese, 2
Mixed and 2 participants declared as other. In group B, out of 40 participants, 23

are White, 9 Asians, 3 Black, 3 Chinese, and 2 Mixed.
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Groups * Ethnicity

Count
Ethnicity
Asian
(excluding Tota
Black White Chinese Chinese) Mixed Other 1
Groups A 3 30 2 9 2 2 48
B 3 23 3 9 2 0] 40
Total 6 53 5 18 4 2 88

Table 6. 3. Participants: Gender and Ethnicity

6.5.4. The level of education of participants

The demographics recorded the education level of the participants. Table 6.4
presents the education of the participants per group. Most participants for both
study groups are undergraduates (47), 20 postgraduates, 19 on the doctoral level

and 2 reported other education.

Groups * Education Level Crosstabulation

Count
Education Level
undergraduate post-graduate doctoral other Total
Groups A 26 12 10 0] 48
B 21 8 9 2 40
Total 47 20 19 2 88

Table 6. 4. Education Level of the participants

6.5.5. The frequency of using e-learning applications

E-learning applications are digital learning media used as an alternative media for
learning. The purpose of this question is to investigate the familiarity of the

participants are with e-learning applications.

Table 6.5 displays the frequency of using e-learning applications. Most participants
(60 out of 88), reported they used e-learning applications a few times. 18
participants out of 88 reported they have never used e-learning applications for their
learning and 10 participants use e-learning most of the times. Therefore, most
participants are familiar with e-learning applications because they have used it

either few or many times.
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How frequently do you use e-learning applications?

Count
How frequently do you use e-learning
applications?
Yes, a fewYes, most of
no, never times the times Total
Groups A 14 28 6 48
B 4 32 4 40
Total 18 60 10 88

Table 6. 5. Participants: Familiar with e-learning applications

6.5.6. Frequency of playing video games

Table 6.6 displays the frequency of playing video games in both study groups. In
group A, 13 participants play games every day while only 5 participants play games
in group B. The majority of participants in group A (17) play digital games very often
contrary to group B of 9 participants. Rarely playing games reported 11 participants
in group A and 16 in group B. A smaller number of 7 participants in group A,
reported they do not play video games. The corresponding number of participants

who stated they do not play video games for group B is 10.

How frequently do you play video games for entertainment?

Count
How frequently do you play video games for entertainment?
I don't really play
Everyday  Very often Rarely digital games Total
Groups A 13 17 11 7 48
B 5 9 16 10 40
Total 18 26 27 17 88

Table 6. 6. Participants: Frequency of playing video games

6.5.7. Domestic abuse course

Participants were also asked to indicate whether they had attended a course on
domestic violence. The majority of participants, 96% responded they had never

attended any course on domestic violence and abuse.

6.5.8. Summary of demographics between the two groups

The demographics of the two groups are summarised in Table 6.7. Eighty-eight
participants took part in the study and are assigned in two groups: the experimental
group (48) and the control group (40). Observing table 6.7 for the first four
demographic characteristics it can be found that the two groups maintain similar
demographic as for the gender, age, ethnicity and the educational level. There are
some differences in the percentages of participants and their experience with
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playing video games and e-learning courses, but this is not included in the
demographic characteristics of the participants. Nevertheless, none of the

participants expressed any difficulty in using the game or the DC.

Group A Group B
Participants/percent | Participants/percent
gender Male 16 (33%) 12 (30%)
Female 32 (67%) 28 (70%)
Age 18-24 21 (44%) 14 (35%)
25-34 8 (16%) 9 (23%)
35-44 14 (30%) 13 (32%)
45-55 4 (8%) 2 (5%)
>55 1(2%) 2 (5%)
Ethnicity Black 3 (6%) 3 (7%)
White 30 (63%) 23 (58%)
Chinese 2(4%) 3 (7%)
Asian 9 (19%) 9 (23%)
Mixed 2(4%) 2 (5%)
Other 2 (4%) 0
Education Undergrad 26 (54%) 21 (52%)
Postgrad 12 (25%) 8 (20%)
Doctoral 10 (21%) 9 (22%)
Other 0 2 (5%)
e-learning Never 14 (30%) 4 (10%)
Few times 28 (58%) 32 (80%)
Most times 6 (12%) 4 (10%)
Play video games | Every day 13 (27%) 5(12%)
Very often 17 (35%) 9 (23%)
Rarely 11 (23%) 16 (40%)
Don’t play 7 (15%) 10 (25%)

Table 6. 7. Summary of demographics
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Therefore, the comparison between the two cohorts shows that participants have

been assigned to the two groups randomly and equally.

6.6. Within-Subjects Investigation

Within-Subjects investigation refers exclusively to the experimental group. To
investigate the learning and the deeper learning achieved by the experimental group
with Stronger it is necessary to examine first the components of the DeLEC
framework showing that participants have gone through the DeLEC learning
process and they have completed the instruction, empathy and creativity stages.
Satisfying that participants have followed the DeLEC learning process we can then
examine their learning achievement. For the experimental group, the number of

subjects (N) is 48. The row data are documented in Appendix G.

The DeLEC framework proposed an integrated learning process consisted of:
1.  Instruction, formative assessment, and repetitions;

2.  Empathy;

3. Creativity;

In this stage, the investigation presents the results of participants at the instruction

phase, their empathy during playing the game and their creativity.

6.6.1. Instruction, formative assessment and repetitions

All participants completed the instruction part including the formative assessment.
The instruction in Stronger progresses in each scene through the dialogues between
the characters. At the end of each scene, the formative assessment measures the
learning gained with a quiz. Participants could pass the quiz from the first attempt,
or otherwise, they go through the instruction again and retry the quiz. The game is
designed in a way that the instruction cannot be skipped and only if the instruction
is completed, and the assessment successful the participant can move to the next
level.

Unlike other learning methods that would assess learning once, in Stronger, learners
should repeat instruction until the formative assessment score reaches the desired

learning level/score.
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Question 1. Have the participants in experimental group
(group A) gained better learning by following the

DeLEC process in the instruction phase?

The instruction and formative assessment in the DeLEC framework are designed in
sections (scenes). If participants fail the formative assessment, the DeLEC approach
requires the repetition of the scene as many times necessary until they successfully

pass the scene.

To answer this question, it is necessary to compare learning recorded in the game if
a participant had only one chance to play the scene (initial score) to the learning
they have achieved with the DeLEC framework after the repetitions (final scene
score). Hence, we recorded the participants’ score at the first try of the formative
assessment for all scenes (Tot_Ini_Scores) and compare it to the learning score they

achieved after repetitions (Tot_Sc_Scores). Next, the hypothesis is set.

Step 1: Form the hypotheses:
Q1Ho: The mean Total Scene Score (Tot_Sc_Score) is less than

or equal to Total Initial Score (Tot_Ini_Scores).

MU tot_Sc_score A <= U tot_ini_scores A

Q1H:: The mean Total Scene Score (Tot_Sc_Score) is greater
than the Total Initial Score (Tot_Ini_Scores).

MU tot_Sc_score A > U tot_ini_scores A

To claim that participants achieved higher learning following the DeLEC framework
with repetitions than going through learning only once, the test should accept the

alternative hypothesis (Q1H1).

Step 2: Test of Normality

Table 6.8 shows that the Shapiro-Wilk test of normality indicates that
Tot_Ini_Score and Tot_Sc_Score are not normally distributed because the p-value
for the two variables is less than the (0.05), hence, according to 6.4.1., when

variables are not normally distributed the Wilcoxon Signed-Ranks Test is chosen.

143



Tests of Normality

Kolmogorov-Smirnov* Shapiro-Wilk

Statistic ~ df Sig. Statistic  df Sig.
Tot Ini_Score .165 48 .002 915 48 .002
Tot Sc_Score .197 48 .000 1903 48 .001

Table 6. 8. Normality test
Step 3: Wilcoxon Signed-Ranks Test
The Wilcoxon Signed-Ranks test in table 6.9 rejects the null hypothesis because the
p-value is less than 0.001 and accepts the alternative hypothesis set in step 1, The
alternative hypothesis suggests that the mean Tot_Sc_Score is greater than the
mean Tot_Ini_Score.

Hypothesis Test Sumimany

Hull Hypothesis Te=t Sig. Deci=sion
Felated-
The median of differences betmegfamples Reject the
1 Tot_lni_Score and Tot_Sc_Scoreflfilcoxon 000 [ null
equals 0. Signed Rank hywpothesis.
Te=t

Asymptotic significances are displayed. The significance lewvel is 05,
Table 6. 9. Comparison of the means

Table 6.10 shows the values of the means. The mean of the Tot_ Sc_ Score is
M=222.08, (SD=12.36), which is increased around 20 points compared to the
Tot_Ini_Score which mean is M=201.66, (SD=27.39).

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Tot_Ini_Score 48 120.00 240.00 201.6667 27.39260
Tot_Sc_Score 48 200.00 240.00 222.0833 12.36989
Valid N (listwise) 48

Table 6. 10. Initial Scores and Final Scores in the instruction

Hence, it is concluded that the repeated instruction and formative assessment
designed for the DeLEC framework improved learning compared to instruction and

formative assessment that enable learners to assess their learning only once.

6.6.2. Empathy

Question 2. Have participants invoked empathy following the
DeLEC process?

Empathy is one of the components of the DeLEC framework designed into the

instruction phase. The role of empathy is to trigger participants’ empathy to develop
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connection and engagement with the game character. This can be translated as a

motivation for playing the game.

Empathy in game was measured by asking participants to rate their emotions and
level of empathy while playing the game in a likert scale from 0 to 5, where 0 is no

empathy, no emotion, 1 is a weak level of empahty and 5 is high level of empathy.

In this section, we aim to evaluate whether participants empathised with the game
character. Empathy is measured based on the ratings of participants about their

emotions and empathy towards the game character while playing the game.

Empathy is investigated with three measurements:

o The Emotions Score,

e  The Level of Empathy, and

. Empathetic characters and the Level of Empathy in the game.

6.6.2.1. Defining the Optimum Cut off point to define the categories
of Low/Moderate and High Level of empathy

The cut-off point is identified on a psychometric scale where it clearly demarcates

those participants that have a specific condition and those that don’t have a specific

condition. In this case participants are checked whether they belong in the high level

of empathy category or the low level of empathy category. To investigate this

condition, two variables are used: Empathy1 (level of empathy in the incident 1)

and Empathy2 (level of empathy in the incident 2).

The next histograms (see Figures 6.2 and 6.3) illustrate the number of participants
who reported ratings o, 1, 2, 3, 4, and 5 for the level of empathy in two instances,
Empathy 1 and Empathy 2. The histogram in Figure 6.2 shows the rating of
participants for the level of empathy they felt for the victim game character for the
first time after scene 2 where the victim receives threaten text messages show a

prevailed value of 4.
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30 Wean = 3.92
Sid. Dev. = 895
N=48

20

Frequency

o 1 2 3 4

Empathy1
Figure 6. 2. Histogram shows participants’ rating of the Level of Empathy 1

The histogram in Figure 6.3. shows the rating of participants in the second incident
(scene 5). It is observed an increase in the number of participants who rated 5 (the

highest level of empathy) towards the victim. So, the prevailed number is 5.

25 Mean =423
Std. Dev. = .928
M =48

Frequency

Empathy2

Figure 6. 3. Histogram shows participants’ rating of the Level of Empathy 2

To determine the cut-off point it is essential to run the ROC Curve with both
Empathy 1 and Empathy 2 which shows the Sensitivity and the 1-Specificity. The
point of the curve which is closer to the Sensitivity 1.0 (shown with the red circle)

has coordinates shown in the next Figure 6.4.
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Figure 6. 4. The ROC Curve

Coordinates of the Curve
Test Result Variable(s): Empathy1
Positive if

Greater Than or

Equal To? Sensitivity 1 - Specificity
.00 1.000 1.000
1.50 .955 .962
2.50 .955 .923
3.50 .909 731
4.50 .318 115
6.00 .000 .000

Table 6. 11. The cut-off point

Matching the coordinates of the ROC Curve shown in Figure 6.4, table 6.11., shows
the cut-off point at 3.50. This means that within the rating scale of 1-5 any values
above 3.50 show that participants belong to the category High Level of Empathy,
while all values equal or below 3.50 belong to the category Low/Moderate Level of
Empathy. The cut-off point justifies why number 3 became the border for category
low/moderate level of empathy and why 4-5 is set to show High level of empathy.

6.6.2.2, The emotions score
Participants are asked to rate their emotions in two incidents during the game. The
emotions are: neutral, worried, afraid and angry, other. Participants rated their

emotions to the scale 1 to 5, where 1 is weak feeling, and 5 is a strong feeling
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indicated for the victim game character. The scale does not apply for neutral and the

option other. In figure 6.5 the screen of emotions ratings used in the game.

Check the feelings below that are closer
to how you would feel about Julia.

neutral | weak- 3: strong ’
] 1 5
«|worried ———§— 4
_ 1 5 I
+|afraid & > 1
1 3
“|angry ¢ S 1 K

other add feeling/s

Figure 6. 5. Rate of emotions while playing the game.

As shown in figure 6.5, a participant who rates their emotions 5 in each of the three

emotions can take a maximum score of 15. Because there are two different incidents

to rate emotions, the maximum score is 30. Participants depending on their rating

in Emotions Score are divided into the categories:

o Participants who rated their emotions 4 and above, consist the category HES
(High Emotions Score).

. Participants who rated their emotions less than 4, consist the category LMES
(Low/Moderate Emotions Score).

Out of 48 participants (see Table 6.12), 37 showed Low/Moderate Emotion Score

(LMES) and 11 showed High Emotion Score (HES). This is the first indication that

participants demonstrated emotions towards the game character. Around 23% of

the participants rated strong emotions towards the situation of the game victim and

77% showed low/moderate emotions.

Categories Emotion Score

Cumulati
Frequenc Valid ve
y Percent Percent Percent
Valid LMES 37 77.1 77.1 77.1
HES 11 22.9 22.9 100.0

Total 48 100.0 100.0
Table 6. 12. Empathy score per category

The analysis given in table 6.12 presents the number of participants who rated 1,2,3
(LMES) in both incidents as well as the number of participants who in both incidents
rated 4 or 5 (HES).

Detailed data of the two incidents are presented to the Table 6.13.
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Summary table of the Emotion Score ratings

Table 6.13 presents the number of participants rated themselves in scale 1-5 for the
emotions: Neutral, Worried, Afraid, Angry, and Other for the two incidents. A
participant could choose more than one emotion. The numbers 0 to 5 show the

intensity of emotions with 1 to be a weak emotion and 5 strong emotion.

For example, none of the participants rated Neutral during playing the game while
35 participants rated 5 for Worried in incident 1 and 38 participants rated 5 for
Worried in incident 2. The prevailed emotion of participants according to their
rating is the feeling of Worried about the game character during playing the game
and their worry is at the highest level. At the second violent incident, 38 out of 48
rated themselves worried about the game character, while 20 said they are afraid

about the game character and 17 are angry about the situation concerning the game

character.
Number of Participants
Emotions | Neutral | Worried | Afraid Angry Other
rating
Violent 0 0 2 18 22 5
Incident
1 2 2 6
1
2 1 3 4
3 1 4 3
4 7 11 4
5 35 10 9
Violent 0 0 4 17 23 4
Incident
o 1 4 4 3
2 1 4 1
3 1 3 2
4 0 1 2
5 38 20 17

Table 6. 13. Emotions Score Ratings

6.6.2.3. The Level of Empathy
The Level of Empathy is another measurement rated by the participants.

Participants are asked to rate their empathy towards the victim game character in
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the scale 0 to 5, where 0 is no empathy, 1 is low empathy, and 5 is high empathy (see
Section 5.4.6). Because participants are asked twice during the game to indicate
their level of empathy, the maximum score for the Level of Empathy is 10 (see Figure
6.6.).

How much do you empathise with Julia?
1: low empathy - 5: high empathy
D 1 2 3 4

5
[N
[ 5 ] | confirm |

Figure 6. 6. The level of empathy

None of the participants indicated zero empathy. According to their score in the

Level of Empathy, participants are divided into 2 categories:

e  The participants who in each instance rated the level of empathy 4 or 5,
comprise the category High Level of Empathy (HLE).

e  The participants who in each instance rated the level of empathy less than 4,

comprise the category Lower/Moderate Level of Empathy (LMLE).

Table 6.14 shows the two categories of the level of empathy LMLE and HLE. Most
of the participants reported a high level of empathy. Particularly, out of 48
participants, 36 (75%) repo