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Abstract

Gamification in formal education aims at increasing students’ engagement, motivation, and
interaction in educational platforms. Gamification promotes desired learning behaviors by
integrating personal and social elements to create an immersive learning environment.

Despite the large number of gamified platforms in the education field, and the potential of
gamification, the success is still limited because gamifying formal learning platforms is a
challenging process. The success of gamification is largely rooted in the motivational
framework of flow experiences. To implement a motivational framework for flow
experiences in a formal gamify learning environment, the right guidelines must be
implemented.

A problem faced by most gamify platforms is the lack of coherent gamification guidelines
that educational institutions can employ to enhance student engagement. The purpose of this
thesis is to develop comprehensive gamification guidelines covering all pertinent topics to
make gamify learning environments engaging for students. The goal of this thesis is to
provide a basis for the diversification of education.

The results of this thesis will highlight key elements that support student engagement in
formal gamify learning environments and this is attained by performing qualitative research
studies, reviewing literature on gamification, and refining the research questions into
guidelines pertinent to the subject.
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Sammanfattning

Spelifiering inom utbildningen syftar till att 6ka studenters engagemang, motivation och
interaktion ~ pd  utbildningsplattformar. Spelifiering fraimjar ~ Onskvirda
inldrningsbeteenden genom att integrera personliga och sociala element for att skapa en
fordjupande ldrandemiljo. Trots det stora antalet spelifierade plattformar inom
utbildningsomradet och potentialen hos spelifiering dr framgéngen fortfarande begransad
eftersom spelifiera ldrande dr en utmanande process. Spelifiering har sina rotter i
motivationsramverket for flodesupplevelser. Problemet som spelifieringsplattformar star
infor dr bristen pd enhetliga spelifieringsriktlinjer som utbildningsinstitutioner eller
spelifieringsdesigners kan anvinda som modell for att forbattra studenters motivation,
engagemang och interaktion. Syftet med denna avhandling ar att utveckla en omfattande
guide som técker alla relevanta &mnen for att gora ldrandet motiverande, interaktivt och
engagerande for studenterna. Att forbattra utbildningen dr malet, och detta l1dgger grunden
for utbildningsmangfald. Resultatet av denna avhandling kommer att belysa avgdrande
element som stdder studenters motivation, deltagande och interaktion. Genom att
genomfora kvalitativ forskning, granska litteraturen och forddla forskningsfrégan till
riktlinjer som &r relevanta for &mnet kommer de 6nskade resultaten att uppnas.

Nyckelord

Spelifiering, Utbildning, Engagerande, Spelifiering, Flodesupplevelser, Kvalitativ
forskning
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1 Introduction

The popularity of gamification in recent years can be attributed in part to globalization,
the emergence of flipped classrooms in formal educational institutions, the emergence
of new technologies, and the growth of the digital native population. Because of the
market's diversity and profitability (across government, education, and enterprise),
several companies are creating online game-based learning platforms. In 2021, the game-
based learning market is estimated to be worth $11 billion [1].

There is a noticeable and quick transition taking place from traditional classrooms to
online classrooms. Schools implemented this method in response to the COVID-19
pandemic, which impacted 1.6 billion pupils globally [2]. Positive results have been
found in the research on how well kids do in online learning settings during school
closures in topics like mathematics. In subjects like, reading, and writing
comprehension, results show no loss in learning [3], [4]. This is partially attributable to
the application of motivational theories of effort allocation and the use of appropriate
software.

Student engagement is a complicated concept, increasing it can be difficult, especially
in physical settings. Using the appropriate software tools, theories, and guidelines is
necessary to get the intended outcomes. The objective of using gamification and its
components is to aid in increasing student engagement in educational settings.
Nonetheless, gamification is a sophisticated process that needs to be used appropriately
to meet the targeted objectives of raising student engagement.

1.1 Background

The gamification of any platform requires the implementation of game-like elements,
tools, and designs distinctive to its targeted demographic. In addition, it is imperative to
implement the design principles of Human-Computer Interaction (HCI). Psychological
theories on human motivation and behavior must also be taken into consideration during
the design process. If users are to use the system with ease, their needs—such as
relatedness, competence, and autonomy—must be met [5].

Gamification of any system can be a multifaceted process because defining the right
strategy, rewarding the right behavior’s, inspiring desirable competition, aesthetic appeal,
and prioritizing the right results, among other factors is challenging to accomplish, and
achieve in gamification environments. Based on the authors knowledge and limited
research resources, this difficulty stems from the fact that, despite the competitive nature
of the market, there are currently no consistent, generally accepted standards for how to
gamify formal educational settings.

However, there have been some studies and experiments on how to gamify education, and
the methods used in these experiments and studies are listed as the basis for gamification
standards. An evaluation of the adopted approaches by several researchers within a unified
framework may be the key to developing universally accepted standards for gamification
guidelines.
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Creating gamification guidelines to help improve student engagement would create a
seamless learning environment for students. However, to gamify any platform, several
factors must be taken into consideration such as human, social, and psychological factors.
Achieving the intended results for the thesis may become more challenging due to the
breadth and complexity of the above-mentioned factors.

1.2 Problem

The problem that is address in this thesis is the fact that, to the extent of the authors
knowledge, there currently exist no coherent gamification guidelines to facilitate students’
engagement. A guideline on gamification would easily help gamify many learning
platforms and hence facilitate in-depth learning, improve student engagement, and
achievement. The following research questions has been put forth:

what are the essential gamification guidelines to successfully engage students in

formal education?

1.3 Purpose

The purpose of this thesis is to create a gamification guide that engages students. These
guidelines, titled Gamification of Learning Environments (GLE), will enumerate and
clarify several requirements that must be met for students to experience satisfaction,
motivation, and engagement when using gamified platforms.

1.4 Goals

The goal of this thesis is to provide a basis for the diversification of education.

1.5 Research Methodology

The focus of this thesis to create a guide on all aspects related to using gamification to
engage students. In-depth research is needed in the field of gamification. Qualitative
research methods were chosen because qualitative research enables us to describe and
explain the social world and develop explanatory models and theories [6].

To gather information relevant to the thesis, an extensive literature study on gamification,

motivation and learning, and human behavior has been conducted. Design science
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research methodology steps are followed in this thesis. Quantitative research is not
appropriate for this thesis because quantitative research emphasizes objective
measurement. It focuses on numerical and immutable data as well as detailed [7]. To
collect information and develop guidelines to engage students, a qualitative study is
conducted. Information gathered from the study is used to design the GLE guidelines. An
in-depth detail on the research method is presented in Chapter 3.

1.6 Target Audience

The target audience for this thesis is academia, students, and industry. The results of this
thesis will be of great benefit to the academic community because learning environments
can be easily gamified for maximum effort. Furthermore, teachers can easily see student
progress and engagement levels and can therefore, improve or modify the curriculums
based on the engagement level of students, hence, making the platform easily adaptable
to changes. Industries designing and developing gamification tools can use the GLE
guidelines to create new design trends suitable for use. The results of this thesis can serve
as a basis for in-depth research within the field of gamification studies.

1.7 Scope and Limitations

The focus of this thesis is to create guidance on various aspects related to using
gamification to engage students. This process requires an extensive literature study on
gamification, understanding human behavior, and theories on human motivation and
education. The research area is quite broad, and some limitations were set due to time
constraints.

e Literature research is conducted on research papers that mainly focus on
gamification and education in classroom and online platforms. All disciplines in
education are taken into consideration. This is to ensure that the impact of
gamification on education is applicable across the education spectrum. This
article omits research in other areas, such as workforce or healthcare gamification.

e Only well-known motivation theories such as Maslow’s Hierarchy of Needs
Theory, Keller’s ARCS model of motivation will be discussed in this thesis.
Flow's theory, which describes a mental state where an individual is fully engaged
and immerse in current activities is omitted because its similarities to Keller’s
ARCS model of motivation.

These theories are explained in detail in Chapter 2.
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1.8 Limitation

One of the constraints faced during the thesis research process is time. Due to the multitude
of theories related to human behavior and motivation, education, design principles,
human-computer interaction principles, and gamification principles, narrowing down
these theories to find aspects relevant to gamification and education has proved
challenging. The interrelatedness and similarities of these theories may make certain
details related to gamification and education appear repetitive.

1.9 Terminology

A standardized terminology within the field of software engineering is used in this thesis.

1.10 Benefits, ethics, and Sustainability

The results of the thesis should benefit any education platforms that wishes to implement
gamification in its systems. This will create an informative, exciting, and interactive
learning environment regardless of the demographic and subject matter. Furthermore, the
result will create a diversification in education, giving learners an insight on real-world
problems, and facts. Learning activities, curriculums, and performances can be monitor,
updated, or modify based on feedback from users. Systems can also be updated or
monitored for change based on users’ interactions and feedback. The use of feedback in
the system is essential in creating a sustainable, comprehensive, and suitable learning
environment.

The thesis will also cover gamification ethics and sustainability. The goal of this thesis is
to improve education and provides a basis for the diversification education. By gamifying
learning platforms, learning curriculum can be designed to fit the targeted audience and
modifications can be made to gamified systems based on feedback from the users.
Learning platforms can get an insight on activities, factors, and gamify tools that are
interactive and non-interactive. The resources in the learning platform can be diversified
into other areas such as students and staff’s health and safety, and expansion of the
teaching fields.

The IEEE Code of Ethics [8] were followed during the duration of writing this thesis. This
is to ensure that the research maintained ethical standards. The ethical requirements for
qualitative research were followed [9].



Introduction | 5

1.11 Structure of the thesis

The following chapters of this thesis are outlined in the following mechanisms:

o Chapter 2: Gamification: This chapter introduces the theory and background needed to
understand the rest of the thesis. It provides an in-depth and comprehensive
explanation of gamification.

o Chapter 3: Research Methodology: This chapter describes the research methodology.
It presents and outline the type of research carried out, research strategies, and
research elements. Factors that may undermine the validity of the study are outlined
and discussed.

o Chapter 4: Evaluation Model: This chapter introduces factors related to gamification
and evaluation.

o Chapter 5: Preliminary Results: This chapter presents the preliminary results.

o Chapter 6: Improved Results: Improved results of the suggested GLE guidelines is
presented.

o Chapter 7: Analysis and Discussion: This chapter analyzes the guidelines. The ethical
requirements and validity criteria presented in Chapter 3, were addressed.

o Chapter 8: Conclusion and Future work: Results of the research is discussed in this
chapter. Proposed solutions are also discussed.
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2 Gamification Background

This chapter provides an in-depth explanation of the thesis background. In Section 2.1, a
detail explanation of gamification is given. Section 2.2 discusses misconceptions about
gamification. Section 2.3 details core elements of gamification. In Section 2.4, theoretical
background is covered and in Section 2.5, practical background is discussed, and Section
2.6 expands on related work on gamification. Research on gamification in other sectors
will not be covered because of time constraints.

2.1 Teaching Techniques

The idea of persuading students is not new. Teachers use different teaching strategies and
techniques. Teaching strategies are selected based on the student’s current level of
knowledge, the concept being studied, and the stage in the learning journey. These
strategies include the following and are described below [10]: visualization, teamwork,
inquiry-Based teaching, student-led classrooms, and implementing technology in
classrooms.

e Visualization: A technique for summarizing the knowledge/idea that has
been instructed in class. Visual tools such as flow charts, graphic
organizers, and concept maps may be use by a teacher, giving the students
the ability to understand the information effectively through visual
memory.

o Teamwork: A group work by students with different abilities gives
students the ability to share knowledge and help peers. Cooperative
learning is promoted.

e [nquiry-Based Teaching: Asking a lot of questions motivates students to
think practically and become independent thinkers. It encourages students
to work with one another.

o Student-led Classroom: Giving students more power in the classroom
gives them the ability to become self-aware of their strength. Students ask
as many questions as possible and teachers provides feedback. Students
are encouraged to research topics and share the outcome with the
classroom.

o Implementing Technology in Classroom: This prepares the students for
current tools relevant for 21% century skills. The use of robots, augmented
reality (AR), and virtual classrooms creates a more inclusive and effective
learning environment, which promotes collaboration between students. It
also gives educators insight on student perform.
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2.2 Gamification Techniques

The notion and tenets of gamification are not wholly novel. Utilizing gaming aspects
for other purposes and in different contexts is not a recent development. Gamification
refers to the application of features from gaming, such as leader boards, competition,
and intermittent reinforcement, for non-game purposes [11]. Gamification is built on
the basis that adding elements found in games to learning activities will create a game-
like environment for the learner, hence engaging the learners and producing effective,
engaging, and desirable learning experience. Gamification's goal is to motivate people,
and it’s worth lies in its ability to keep people engaging. The key elements incorporated
in gamification are as follows: points, feedback, badges, and leader boards. A brief
explanation of the key elements is given below:

e Points: Are basic game elements relevant in gamification because they
function as positive reinforcements. They are virtual rewards which are
given when an action is executed.

e Feedback: Gives users information and provide systems with updates.
Users get an insight of well they are proceeding against their learning
goals and objectives and based on the feedback, changes can be made to
stimulate further progress.

e Progress bar: Focuses on individual progress and symbolizes progression
towards individual goals. The progress bar provides feedback and clear
goals.

e Badges: Are visual representation of achievements and can foster people
feelings of competence. Badges contain different levels of complexity. In
group settings, badges act as a form of identification by communicating
shared activities.

e Leader boards: Gives insight about a player’s success. Leaderboards
which provide team scores fosters a sense of social relatedness, whilst
individual leaderboards foster a sense of achievement and a feeling of
competence.

Today’s learners are digital natives therefore, incorporating gamification in education
as a teaching and learning strategy is an essential tool relevant for 215 century
learning skills. Gamification is considered to promote engagement and motivation,
behavioral changes, friendly competition, and collaboration in different contexts.
Gamification and it potential to motivate in education is a field that is being actively
explored.

Motivation is a key factor that determines a student’s academic achievements and
influences the effort and time a student put into learning [12]. Games are known to
stimulate motivation and engagement, therefore, the incorporation of gamification
and its principles to motivate and engage learners is interesting.
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Gamification in education introduces game design elements and game-like
experiences in the design process of learning. Gamification can be adopted to support
learning in a wide array of contexts and subject areas. Engagement of students [11],
boost learning performance [12], Self-guide study, collaboration, completion of
assignments, and effective assessments are all outcomes of gamification.

2.3 Misconceptions of Gamification

Separating the truth from myths is crucial for any new concept. What gamification is
about and the benefits of gamification to learning have been in most cases inaccurate. Its
either considered as tools for holding and gaining learners attention forever or is a
manipulative tool use for tricking learners into doing something they do not want too so.
Gamification as a learning tool is with advantages and disadvantages depending on the
environment and context in which it is used in. Common misconceptions about
gamification are as follows [13], [14]: Minimization of Learning, Perfect for Every
Learning Situation, Easy to Create, Only Game Mechanics, Badges, Points, and
Rewards. These factors are further explained in detail below:

Minimisation of Learning: Gamification is not cheating learning. In Gamification,
serious learning scenarios like medical procedure, military training, sales
incentives, and standardise test are taking place. Gamified learning is challenging,
difficult and stressful. Learners acquire knowledge, skills, and abilities in short
time with gamification.

Perfect For Every Learning Situation: Gamification is not compatible in every
learning situation. Often new concepts are embraced, painted as the solution to
problems and overhyped to the point of backlash. The context of gamification and
learning must be approach carefully and methodically.

Easy To Create: Creating a proper gamification content takes a great deal of
design, and upfront work to determine the right game elements to be map to the
right content type. Finding the right incentives and for each environment type is
important. Developing the right theme, the correct method of scoring, and the best
way to determine the winning states is time consuming. Creating a fun game and
instructional game is challenging.

Only Game Mechanics: The mechanics of games such as scores, points, rewards,
and badges are the focus for most designers of gamification, and they tend to
neglect critical elements of gamification. The entire experience of the learner must
be taken into consideration when designing gamified solutions. Storytelling, and
motivational aspect of learning must be at the focal point of design. The interplay
of elements adding up is what gives a successful gamified experience.
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e Badges, Points, and Rewards: For some people, badges, points, and rewards is
what is considered gamification. People do not play games just for points. They
play games for mastery, overcome challenges and to socialise. These elements are
the least important and exciting factors of gamification. The power of game-based
thinking is visible in other factors such as, storytelling, continual feedback, high
levels of interactivity, visualisation of characters, and problem solving, and these
are the foundation of which gamification needs to be built on.

2.4 Core elements of Gamification

Gamification and games are not the same things. A game is use for learning, examples of
games include puzzle, bingo, and sudoku. A game composes of the following components
namely: narrative, rewards, protagonist, challenges leading to a climax, and endpoints.

Gamification applies game-like elements to motivate learners to fulfil the desired learning
outcome. Despite using game-like elements, gamification aims to reinforces a learning
objective and accomplish learning related goals. The core elements of gamification are:
Encourage Learners, Motivate Action, Influence Behavior, Drives Innovation, and Skill
Building and Knowledge Acquisition. These elements are elaborated on below.

Encourage Learners: Factors that encourages and engage humans are
challenges, goals, and making progress. Game elements can be added to
learning to encourage such factors.

Motivate Action: Gamification can be used to motivate learners to move
through instructions and accomplish the desired goals.

Influence Behaviour: Game elements when they are placed into the right
setting can influence positive behaviour.

Drives Innovation: Gamification drives innovative thinking and activities,
which is crucial to education and higher learning.

Skill Building and Knowledge Acquisition: Building skills can be done
through gamification in an effective way. You could either read instruction
manuals on how to do a task which may be time consuming or use a gamify
approach to build skills and gain knowledge about the process in real time.
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2.5 Theoretical Background

Gamification in education is a tool used to improve student engagement. To gamify a
system, which promotes engagement is important to understand human motivation,
which is a key factor in human engagement with other objects. Three theories are known
to influence motivation, these theories are Maslow’s theory, Self-determination theory,
and Keller’s ARCS model.

2.5.1

Maslow’s Theory

Maslow believe that people are born with the desire to be self-actualize. However, to be
self-actualize, several basic needs that play a major role in motivating behavior must be
met. These needs are namely [15]: Physiological Needs, Security and Safety Needs,
Social Needs, Esteem Needs, and Self-Actualization Needs.

2.5.2

Physiological Needs: These are factors which are vital for survival and includes
food, water, breathing and homeostasis. This is at the bottom of the pyramid and
is considered the most important of our needs according to Maslow's hierarchy
of needs. Maslow's hierarchy of needs is a theory to better understand what
motivate human beings. They need to be satisfied before higher order needs can
be meet. They are fundamental and universal to all because they energise us on a
regular basis.

Security and Safety Needs: People want order, and control over their life,
therefore, basic security like finance, safely and wellness plays is important.

Social Needs: Love and acceptance by others are necessary to avoid depression,
loneliness, and anxiety. Emotional relationship drives human behavior.

Esteem Needs: At this level appreciation and respect is what is important.
Esteem plays a role in motivating behavior and people have a need to accomplish
things and recognize their efforts.

Self-Actualization Needs: Self-aware, personal growth and fulfilling potential
becomes important. Activities such as success, recognition and achievement
become important.

Self Determination Theory

Self-determination theory is about a person ability to make choices, feel greater
control and can manage their own life. Is an investigation of people’s growth
tendencies and psychological needs which are the basis for their self-motivation,
personality integration, and conditions that foster those positive processes [16]. For
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optimal growth, integration, and sustainable engagement, three basic psychological
needs must be met. These are mastery, autonomy, and relatedness.

e Mastery: Is the argue to make progress and get better at something that
matters.

e Autonomy: Is the desire to direct our own lives.

e Purpose: Is the yearning to do what we do in service of something larger than
ourselves.

The theory explains how being self-determined impacts motivation which is a key
factor in gamification. To become self-determined competence, connection, and
autonomy must be fulfilled [15]. A brief explanation is given below:

o Competence: When new and different skills needed for success is learn and
achieve, people are likely to take action to help them achieve their desired
goals.

e Connection: People need to experience attachment to others, to develop a
sense of trust.

e Autonomy: Focus on internal factors of motivation known as intrinsic
motivation. This is when an activity or behaviour is done for internal reward,
gain of knowledge or independence.

Keller’s ARCS Model

The ARCS (attention, relevance, confidence, and satisfaction) motivational model
contains a set of instruction developed by John Keller, and focuses on motivation [18,19].

e Attention: This is about the learner’s interest and its very important to capture the
learners’” interest and attention.

e Relevance: The topic or subject in study should show the usefulness of the content
so that the learner can make connection to the real word and bridge the gap
between content and real world.

e Confidence: Development of successful expectation among learners, allows
learners to control their learning processes. With successful expectation,
confidence level grows, thus it is important to provide the learners with the
illusion that they can achieve their goals.

e Satisfaction: There is a direct relation between motivation and satisfaction. The
transition of theoretical knowledge to practical problem is crucial to learners
because it makes them feel like capable of reaching their goals.

This motivational model helps to identify requirements for engaging gamified
applications. Real-life problems which allow and support learners to apply theoretical
knowledge in practice must be implemented in gamified application, because this



Gamification Background | 13

helps learners reach their desired goals. A variety of learning methods like case
studies, group and individual work must be implemented to achieve a better learning
performance. This model is important for e-learning platforms mainly because,
motivating learners in a virtual environment can be more challenging than a physical
environment and teachers and designers need to apply different strategies to engage
students [18].

These above theories must be understood and applied in gamification design solutions
to gain effective results.

2.6 Practical Background

Gamification provides new engagement models, targeting new communities of people
and motivating them to push beyond their current goals [19]. The potential of
gamification has led many companies incorporating it into their systems. However, many
of the early adopters of gamification companies fail tremendous because, they lack an
insight into users’ motivation.

An example of such was the Google News Badge. The aim of Google News Badge was
to engage the readers by showing them how eagerly a news reader they are. They will
earn badges, the more they read and share this with friends. The project failed because it
did not align with people’s motivation or gives any meaningful goals.

Techniques to gamify a system are namely: player experience design process and
applying design thinking.

2.6.1 Player Experience Design Process

This process breaks down the steps to building a gamify application. The tasks are
structured in a logical order. Players’ goal and achievements are the focus and reducing
the time and risk of designing a gamification solution. These steps involve: business
outcomes and success metrics, players goals, game space and journey, target audience,
games economy and play, and test and iterate. Individual goals are not always rational or
easy to understand, therefore, gamify design must build solutions from the bottom up.
The hidden needs of the users must be identified and use as a foundation of understanding
what is required to solve a given solution.

2.6.2 Applying Design Thinking

Design thinking solves complex problems in a creative way. Before any solution is
deployed, the goals and motivations of the participants must be studied. Empirical
methods such as collecting data, exploring, and identifying relationship patterns must be
applied to gamified solutions to fully understand the nature of the problem [19].
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2.6.3 Player Experience Design Process for Gamification, and Applying the
Expertise of Design Thinkers

Player experience design process for gamification, using the expertise of design
thinkers consist of the various steps.

e Define The Business Outcome and Success Metrics: The business outcome must
be clearly defined. Success metrics and the target outcomes must be defined in
detail. Example a business outcome with the goal of improving customer
engagement is too vague. Adding specifics to the scope of the business specifics
will narrow down the scope and provides a clearer direction [20]. A specific for
improving customer or learners’ engagement could be “Increase course
comprehension by X percent”. The business outcomes should be realistic,
achievable and, explicitly stated.

o Define The Target Audience: Knowing and defining the target audience is one of
the most important parts. The target audience for gamified solution is
communities with a shared interest. Khan Academy target audience is students
between the ages of two to eighteen [21].

Defining and knowing the target group simply help to engage the right people. It is
important to create players personas because this helps avoid abstract discussions about
the specific goals and long-term growth. The target audience must be studied. Data
collections, observations, and identifying relationships must be registered [19].

2.6.4 Designing a Gamified Solution

After defining the scope of the gamified solution and figuring out the players’ goals and
motivations, the next step is to figure out how to build the gamified solution. The
structure used here is the model proposed by Burke: Gamify. Generalizing the steps for
this phase can be difficult because a company's gamification solutions and goals may
vary. These steps include the following: Determine the Player Engagement Model,
Define the Play Space and Plan the Journey, Define the Game Economy, and Play Test
and lterate.

2.6.4.1 Determine the Player Engagement Model

This describes the way a solution is positioned. Common parameters that need to be
developed during this design phase are:

o Collaborative/Competitive: A balance of competition and collaboration must be
present in the gamified solution because in gamified solutions there are no
winners. Players are simply, encouraging other players to be successful.
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Collaborative games are more likely to drive behaviours closely align with the
solutions objectives [19].

Intrinsic/Extrinsic. Gamification solutions rely on intrinsic rewards. However, a
combination of intrinsic and extrinsic rewards may create great motivation [19].

Multiplayer/Solitary: The dynamics of games can be different. Therefore, the
gamified solution designers must determine if the solution will be design for
multiplayers or just between the player and the game at the start [19].

Campaign/Endless: Gamified application should not be endless. They should
have a natural end, because the objective is to install a new habit or learn a new
skill [19].

2.6.4.2 Define the Play Space and Plan the Journey

The platform on which the solution will be deployed, how it will be deployed, and how
it will interact with customers should be described. Khan Academy uses a virtual
environment for students to participate in games or interact with each other.

Play Space: This is the environment that is provided to the player, so that the
player can interact with the games or environment. Common features in gamified
solutions play space includes players profile, process, and necessary tools for the
player to engage in the solution [19].

Player Journey: Its shows and describes the path the players take through the
solutions. To maintain engagement for the player, the designer must balance
challenge and skill as the player progress [19].

2.6.4.3 Define the Game Economy

Gamify solutions incorporate incentives and rewards, where players are rewarded for
successfully performing a task, achieving a goal, or completing a challenge.

The use of intrinsic rewards in gamification is calculated to create a meaningful
experience for the payer. Players accumulate the following basic game currencies in
gamification:

Fun: Fun game mechanics have a fleeting effect on gamification. Advance
graphics and storylines can make the player feel like they are saving the world.
This drive motivation [19].

Things: Things are important to keep players engaged. This includes tangible
items (points) that can be collected when playing a game [19].
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o Self-esteem: Rewards that players receive for solving problems work to build the
players self-esteem.

e Social capital: 1s a powerful motivator because people are motivated when others
within their social circles recognise their achievements. To motivate players,
designers of gamified solutions must include recognition as a reward within the
gamified solution [19].

2.6.4.4 Play Test and Iterate

The product of gamification is never final. It does not go through the stages of phrase
development like video games. It is always evolving because technology is constantly
evolving. Gamification solutions should add new features and stay fresh. A look of how
the audience interacts with the gamified solution must be studied and use the result to
create better gamified solutions. It is important to note that designing a great gamified
solution in theory does not mean that it will have a great success. Gamification solutions
must be interactively developed, tested, and the given feedback should be used to upgrade
the model.

2.7 Related work

There are several studies on gamification in education and how it can be applied to
increase student engagement, but it has not yet been implemented._Research on
gamification and motivation concludes that when exploring motivation through
gamification or designing gamified environments, it is relevant to match motivational
mechanisms with corresponding game elements [22]. There is currently no significant
work to improve the nature and implementation of gamification, this is because
gamification can be costly to implement and maintain.

2.8 Summary

The implementation of gamification is a complex process that requires a lot of
collaborative efforts from different disciplines within the education field. Gamification is
not about point systems, leaderboards, and visually appealing design. If implemented
with the right game elements, gamification can enhance effectiveness and motivation in
students.

Despite the promising nature of gamification, the development of gamification can be
quite expensive and hard to maintain. Another disadvantage of gamification may be that
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most subjects that do not require gamification for student interaction may be gamified,
which may result in students losing learning gains.
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3 Research Methodology

This chapter describes all the research methodologies that has been applied during this
thesis study. In Section 3.1, the research strategy is presented. Section 3.2 explains and
motivates the choice of research method use for this thesis. In Section 3.3, the research
phases are listed. Section 3.4 present and explains the research instruments used for data
collection and evaluation. Validity is explained in Section 3.5. Finally, Section 3.6 list
and explains the ethical requirements that have and must be taken into consideration.

3.1 Research Process

This thesis adheres to a research area that is vast and complicated, and applicable to a
vast domain. As a result of the complexity of the research and enormity of the areas it
relates to, the thesis is focus on the educative aspects of gamification. Due to the lack of
published reports on gamification guidelines for education, the complexity of the thesis
turns out to be quite challenging.

Additionally, finding design structures that support gamification and educational has
proven to be challenging. To address and solved the research question in a logical order
and manner, an appropriate research strategy suitable for the thesis study was chosen.
The selected research strategy was chosen to maximize the effectivity and efficiency of
the research question in the given time frame.

In Figure 3.1, an overview of the research strategy is presented. It shows the research
strategy is based on the design science paradigms. A method that uses the inductive
research approach and all its components. A total of five components existed for this
method and are namely: (1) Research Methods, (2) Respondents, (3) Research
Instruments, (4) Validity Threats, and (5) Ethical Requirements. All the components
listed above are further discussed in the following sections of this chapter.
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Design Science Paradigm
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Figure 1: Overview Research strategy
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Research Methods

This section introduces and explains the research methodology used in this thesis. In
subsection 3.2.1, the research type and the reasons for its selection are presented.
Subsection 3.2.2 introduces the design science paradigm.

1 Qualitative Research

There exist many research papers dedicated to different aspects of gamification.
However, to the authors knowledge, there exist no previously published books or research
papers that provides guidelines for gamification and formal education.

To answer the thesis research question comprehensively and effectively, a qualitative
research approach was chosen. This is because qualitative research approach seeks to
understand a given research problem or topic from the perspective of the local population
it involves [23]. This means that an in-depth literature study of existing research related
to gamification and education must be carried out.

Collecting data was done from carrying out an in-depth and extensive literature study
from previous studies related to gamification and formal education. This provides useful
information relevant to the thesis.

To evaluate the data correctly and comprehensively, an inductive reasoning approach was
used. Inductive reasoning is based on drawing conclusion by going from specific to
general. It involves collecting data, finding patterns, and drawing conclusions to
incorporate into theory [24].

The reason for choosing qualitative research method is simply because qualitative
research is more flexible, that is, they allow greater spontaneity and adaptation of the
interaction between the researcher and the study participant. The research methods ask
mostly “open-ended” questions, that is, questions that are not necessarily worded in the
same way with each participant [23]. This tends to provide new knowledge and an in-
depth understanding in the field of study.

A quantitative study is not suitable for this thesis because, quantitative research method
tends to focus on collecting and analyzing data that is structured and can be represented
numerically [25]. To answer the questions related to the thesis, an in-depth knowledge
study is required therefore, making the qualitative research approach the better method
to choose.
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Research strategies, research methods, and other methods
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Figure 2: Design science research process (DSRP) model [26]

3.2.2 Design Science Paradigm

This thesis follows the conceptual model for how researchers can carry out design science
research model (DSRM). This model use act as a template for readers and reviewers to
evaluate it [28]. Figure 3.1 outline the entirety of the research strategy use in this thesis.
Figure 3.2 outline the five steps in DSRM namely: (1) Problem Identification (2)
Objectives of a Solution, (3) Design and Development, (4) Demonstration, and (5)
Evaluation. These above steps are chosen because they are suitable for qualitative
research as demonstrated in Figure 3.2. The finding and questions brought up in each of
these phases contributed to the research study and re-evaluation of previously applied
theories to the thesis study.

The research strategies and methods are a given prerequisite for the thesis, therefore the
given research strategies and methods must be followed and motivated as shown in Figure
3.1.

The five propose conceptual and mental model for the production and presentation of
research by DSRM are briefly explain below:

e Problem Identification: In this case, literature is reviewed to understand the
problem. A wide range of research studies done on gamification and education
was studied and patterns and results of the studies were analyzed. In this thesis, a
lack of a coherent guidelines for gamification of education was identified as the
problem.

o Objectives of a Solution: This involves identifying, developing, and
understanding the general guidelines and theories of gamification and motivation.
The model is later narrowed down to gamification and education.

e Design and Development: Since there exist no gamification guidelines for
improving student engagement and interaction, the design and development of the
gamification guidelines is based on several quantitative research concluding how
gamification improves student engagement and interactions. Theories on human
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motivation and behavior are studied and applied to the design and development
of the GLE guidelines.

Demonstration: It is proven by several research papers that gamification improves
and motivates students’ engagement. To create GLE guidelines that is flexible
and adaptable to various platforms, a study of the challenges face by students
using various gamification platforms is conducted. Problems listed by students on
these platforms is analyze with the aim of using it to create a flexible and
adaptable GLE gamification guideline.

Evaluation: This is an important part as it provides evidence of how well the
guidelines supports the solutions to the problem identification. Knowledge of
analysis and metric is important and required. Objective quantitative performance
measure and users feedback may be included if required.
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3.3 Research Phase

All the steps used in the research phase of the thesis are presented below. An iterative
model is suitable because gamification and education are constantly changing. These
guidelines should be adjustable for different educative concepts. These phases are based
on DSRM explain in Section 3.2.2. The steps in the research phase are as follows: (1)
Pre-study, (2) Preliminary work, (3) Evaluation and Improvement, and (4) Creation of
final model. These phases are illustrated in Figure 3.3. Section 3.3.1- 3.3.4 gives a detail
explanation of each of the phases. Section 3.3.5 explains the evaluation phases.

Literature Study Preliminary Design Evaluation and Finalization
Improvement
Study of Creation of
Gamification Evaluation model :
Techniques Evaluation of
gamification
ey Improvement of idelines from
| the gamification | ws guidelines 1ro
1 Lo Human-Centered
l guidelines .
Study of design
uey Designing of
Research on limi
Gamification and prefiminaty
Educati gamification l
ucation guidelines
Creation of final
1 | l gamification
t f : 1
5 udy > Evaluations of guidelines
Gamification : .
gamification
Platforms S
guidelines from
perspective of the
author

Figure 3- The Research phases of the thesis
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3.3.1 Literature Study

This phase contains several steps: (1) Study of Gamification, (2) Study of the State of
Practice of Gamification, and (3) Study of Human Motivational Theories. There exists
plenty of research on gamification theories and its application in education. Research on
human motivation and behavior is a common subject of research and improvement in
psychology. The main theories applied for human motivation are common theories found
in gamifications research papers. These theories have long been used to research and
understand human motivation and behavior.

Google Scholars, Springer, Taylor and Francis Online were the databases used to conduct
the research. Keywords included: gamification, motivation theories AND gamification,
gamification AND education, gamification AND interaction, gamification techniques,
gamification in schools, gamification model, gamification AND sustainability, and
gamification AND effectiveness.

At the initial stages of the study, literature studies dedicated to gamification in general
was the focus. These research paper focuses on different aspects such as gamification and
education, health, business, and other human development aspects. This is to gain
understanding to what aspects of gamification results in a positive outcome.

Due to time constrains, the research was narrowed to gamification and education and
understanding human motivation theories, this is because gamification impacts students
differently [29]. Therefore, it is important to create gamification guidelines suitable to all
students. To achieve this, a vast number of research papers were studied and despite all
showing positive result of gamification on education, creating gamification guidelines
has proven to be challenging because the research environment, controlled variables, and
participant background is not stated clearly.

3.3.2 Preliminary Design

The preliminary design consists of the following three sub-phases: (1) Creation of
Evaluation model, (2) Designing of Preliminary Gamification Guidelines, (3)
Evaluations of gamification guidelines from perspective of the author. The creation of an
evaluation model phase in the research process is useful because it helps outline an
evaluation model which could be use in other phases. The evaluation model consists of
the following: (1) Semantic Accuracy, (2) Usefulness, (3) Guidelines Flexibility, and (4)
Syntactic Accuracy. These criteria were evaluated with the help hermeneutics research.
The complete evaluation model is presented in Chapter 4.

Knowledge gathered from literature studies served as a basis for designing the
preliminary version of the gamification guidelines. This was done in conjunction with the
final sub-phase. The evaluation is done from the perspective of the of the author of this
thesis. For optimal results, evaluation should be done from both user and modeler
perspective. Due to time constrains, it is not possible to put the preliminary model to test.
The author evaluated the preliminary guidelines by answering questions in the evaluation
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model. Guideline flexibility was omitted because the guidelines are preliminary and not
suitable for implementation in any formal education platforms. Evaluation of the
preliminary guidelines occurs continuously until all the requirements were fulfilled.

3.3.3 Evaluation and Improvement

It consisted: (1) Improvement of the gamification guideline.This phases is recursive in
nature and is recursively performed until all criteria was fulfilled.

3.3.4 Finalization

It consisted of the following two sub-phases: (1) Evaluation of Gamification Guidelines
from Human-Centered Design, and (2) Improvement of the Gamification Guidelines.
Both phases are recursive in nature and were recursively performed until all criteria was
fulfilled by the gamification guidelines. All evolutions are performed from the
perspective of the thesis author.

All results gathered from literature study, hermeneutics, combined with with Human-
Computer Interaction (HCI) design principles contributed to the final version of the
gamification guidelines. HCI is the study of interaction between humans and computers.
The goal is to create a user-friendly system that is functional and safe [30].

This means that the GLE guidelines must be efficient, effective, and safe to interact with.
In addition, the GLE guidelines must use universal common languages and symbols. The
final step involves the evaluation of the guidelines using the same evaluation criteria.

3.4 Research Instruments

The research instruments used in this thesis project are as follows: (1) Literature
research, and (2) Evaluation model. These two tools are described in detail below:

o Literature Study: To the authors knowledge, there exist no coherent published
guidelines for gamification of education. However, there exist several studies on
different aspects of gamification and education that is relevant to the question
attended to in this thesis.

e Evaluation model: This model consists of several criteria used for evaluating the
GLE Guidelines. These standards are introduced in Chapter 4. These criteria are
crucial for the evaluation phase of the GLE guidelines.
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3.5 Validity

Reliability validity strategies applied during qualitative research are important in
assessing the credibility and usefulness of the completed research. To achieve accuracy
in qualitative research, strategies, concepts of reliability and validity must be
implemented. The validity of qualitative research is assessed using the following four
criteria: (1) Credibility, (2) Dependability, (3) Consistency, and (4) Transferability. The
above standards are described as follows [26]:

Credibility: This standard addresses the authenticity of the GLE guidelines
research results. The evaluation of the research on the development of the GLE
guidelines is done through ongoing observation of data found in previous studies.
Continuous observation, and the study of multiple data sets is critical in building
a flexible guideline suitable for many educational aspects of gamification.

Dependability: Deals with repeating the same research several times as in
quantitative research methods. Reliability is key in this criterion; however,
reliability cannot be checked in qualitative research because research topics may
vary greatly. Reliability is achieved through proper recording of data and
methods.

Conformability: Is a standard for objectivity in observational research. It shows
the quality of the work. The results' accuracy, relevance, or meaning of the data
must be confirm by other researchers in the same field of study. To gain
consistency, results from various research on gamification and education is
observed. The conclusion from their research act as a foundation for the
development of the GLE guidelines.

Transferability: This criterion is used to check the external validity of the research
results. It deals with the generalizability of research findings. The findings of the
research should be applicable to other findings within the same context. This
criterion is fulfilled by studying different sources that focus on the same research
topic and by studying research on gamification that focuses on non-educative
aspects to gain knowledge of how gamification is applied in a non-educative
context.
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3.6 Ethical Requirements

Ethical requirements guidelines are essential when conducting research. In qualitative
research, the ethical guidelines that must be followed by researchers are as follows: (1)
Discuss Intellectual Property (2) Follow Informed-consent Rules, (3) Respect
Confidentiality and Privacy, and (4) Be Conscious of Multiple Roles [27]. These
guidelines are explained in further detail below:

Discuss Intellectual Property Frankly: It is important to outlined and detail who
gets credit for the work and in what order. Ethical obligations need to be met once
the research is published. Research data should be stored to answer questions
about the validity of the study and to re-analyze the results.

Follow the Rules of Informed Consent: The purpose, expected duration, and
procedures of the research must be carefully detailed. Each person taking part in
the research should have full knowledge of the potential risks and benefits of the
research. This is a standard for research that must be followed. The participants
have the right to decline or withdraw from the research once it started.

Respect Confidentiality and Privacy: Maintaining personal confidentiality and
privacy rights is of paramount importance. The researchers must know if the
participants are willing to talk about sensitive topics. The participants must also
have knowledge about how their data will be used, what will be done with the
materials gathered, audio, and video recordings. Confidential data must be stored
in a secure area.

Be Conscious of Multiple Roles: Relationship with participants that could impair
the outcome of the research must be avoided at all costs. The nature and structure
of the relationship between researchers and participants should be outlined in
detail to avoid misunderstandings.
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4 Evaluation Model

This chapter presents the evaluation model of the thesis. Section 4.1 presents the four
evaluation criteria, which were design to help answer the question posted in Section 1.2
of the thesis. The evaluation criteria are presented all through Section 4.2- 4.5. In addition
to the evaluation criteria, a specific set of evaluation criteria is presented in Section 4.6,
this fact is to ensure the GLE guidelines are always user-centered. The evaluation was
performed through rigorous hypophora and assessment. To ensure that all criteria are
meet correctly and a detail structure is followed throughout the evaluation process, a set
of interview questionnaire attached to each criterion.

4.1 Evaluation Model

The evaluation model consists of the following four criteria, the criteria are as follows:
(1) Semantic Accuracy, (2) Usefulness, (3) Guidelines Flexibility, and (4) Syntactic
Accuracy. The evaluation criteria are provided in Sections 4.2 — 4.5. The evaluation
criteria are intended to help answer the research questions posed in Section 1.2. Hence,
all the guidelines provided in the finalization phase is evaluated against the four
evaluation criteria to obtain maximal accuracy. This is useful because it confines the
thesis within the required layout, giving it a define and organized pattern, readability, and
familiarity. The preliminary results are explicitly evaluated with the help of the questions
provided in Sections 4.2-4.6. It is critical to use these questions to evaluate preliminary
results, as feedback from the preliminary results will be continually reconstructed to
obtain final results that meet all of the criteria in Section 4.2-4.6. The evaluation is done
from the authors perspective, this is to help sort out relevant information useful to the
thesis in the given time frame. This is an efficient way of cutting through the clutter of
information available on gamification. However, this may lead to confirmation bias
which may lead us to hold inaccurate beliefs [44].

4.2 Semantic Accuracy

Semantic accuracy is added to ensure universal understandability of the guidelines
provided in the final phase. Semantics is the study of meaning. Semantic accuracy means
accuracy of the meaning in the language convey. This means that if the guidelines are
semantically accurate, all users of the guidelines can follow and comprehend the steps
provided. The semantic accuracy of the GLE guidelines were evaluated using the
following questions:

I.  Are these guidelines easy to follow and understand?

II. Do the guidelines maintain the same meaning when converted to another
language?

To see if the steps provided are easy for the reader to follow and understand, question 1
is use for testing this step. Since words may have different meanings when translated into
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another language, it is important that the guidelines provided maintain the same meaning
regardless of the language to which it is translated. Question II was used to ensure the
general accuracy of the guideline.

4.3 Usefulness

Usability is an important criterion in the GLE Guidelines, as it contributes to the usability
of the product. Usability is one of the goals of Human-Computer Interaction. For the
guidelines to be considered useful, it should achieve higher usability rate for users of
computer-based systems and similar digital technologies. Furthermore, the GLE
guidelines should provide some practical use in formal educational settings. To assess the
usefulness of the GLE Guidelines, the following questions need to be asked:

I.  Have the expected goals set by the learning institution been achieved?
II.  Is the GLE guidelines easy to implement?

III.  What is the GLE learnability rate, i.e., how quickly can users perform various
tasks?

IV.  What is the user error rate and user satisfaction rate?

4.4 Guidelines Flexibility

The GLE Guidelines should be applicable to all aspects of similar educational fields. This
can be achieved through flexibility. Flexibility should enhance change, improvement,
adaptability, and transformability. This means that the guidance should be applicable to
a variety of educational institutions and systems with only minor adjustments. To assess
this, the following questions were asked:

I.  Can the GLE guidelines be applied to any formal education system?

II. How well can changes be made to the GLE guidelines, to fit a new educational
model, without making any major adaptation?

4.5 Syntactic Correctness

In this case, syntactic correctness is about the structure of the sentence and how it interacts
with other dimensions of linguistic information. Syntactic correctness deals with the
logical order of the guidelines. The sequence and composition of the GLE Guidelines
were evaluated through the following questions:
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Is there repeatability in the GLE guidelines?

Does the step follow a logical structure that interacts with other dimensions of
linguistic information?

Both questions are used to check whether the GLE Guidelines are linguistically accurate
and whether the GLE Guidelines contain redundant steps.

4.6 Evaluation of GLE Guidelines from the Perspective of Human-
Centered Design

This step in the evaluation process was added to ensure that the GLE guidelines are
Human-centered, meaning the guidelines are tailored to human needs, cultures, and
different societies. This step is crucial to help the author understand how to approach
solving the question posted in Section 1.2 of the thesis and to recognize the
interconnectedness everything including gamification, education, and Human behavior.
The following set of questions are posted:

I
I1.
I11.
IV.
V.
VI

Are the guidelines people-centered?

Does it solve the right problem?

Are the guidelines solutions small and simple interventions?
Are the guidelines design approach community focus?

Are the guidelines functional and user friendly?

Are the guidelines user-centric solutions and sustainable?

The purpose of these above six questions is to ensure that the GLE guidelines are always
user-focus, produce positive results, and enhances user engagement.
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5 Preliminary Guidelines

In this chapter, all the findings to the research question presented in Section 1.2 is
presented. However, not much change is done to the final version presented in Chapter
6. An overview of the guidelines is presented in Section 5.1. The first evaluation round
is presented in Section 5.2. This evaluation phase is part of the Preliminary Design Phase
and happens from the perspective of the modeler. The second evaluation round is
presented in Section 5.3. In section 5.4, the results are evaluated from the perspective of
Human-Centered design, which with Section 5.3 is a part of the Evaluation and
improvement phase. Preliminary results provide an overview of the proposed guidelines
and are presented separately to indicate which proposed guidelines support the evaluation
criteria provided in Section 4.2-4-6. The feedback obtained from this evaluation is used
for improvement and reconstruction of the improved results. The improved results
provide readers with an in-depth explanation of the proposed guidelines. Each suggested
guideline is explained in detail so that the reader can better understand how to apply the
suggested guideline in a formal education platform.

5.1 Overview of the preliminary GLE Guidelines

The GLE guidelines presented in this thesis are general recommendations for the tools
required for gamification of systems. It provides the necessary theories, structures, and
design principles that can produce an efficient and effective gamification platform. These
guidelines are shown in Figure 5.1. Section 6 of the thesis provides a detailed explanation
of each of the guidelines provided.

Balance Design
Define the Learning HCI Design .P.r1n01ples e Nudge Experience
Objectives . Usa't')ll.lt.y e Flow E.xperienclze
e Flexibility e Hedonic Experience
e Robustness e Alternate Experience
7y
Maslow’s, Flows, .
and Keller’s < GLE guidelines

theories

A

\ 4

Implement Game
Components,
Mechanics, and
Dynamics

Define Target Audience

Education Pain
Points

Structure the Experience

Figure 4- GLE Guidelines
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The GLE guidelines should provide comprehensive details on the prerequisites for
gamification. Maslow's theory lays out the fundamental requirements that must be
met in order for people to be driven and reach their potential. Keller's ARCS
motivational model sheds light on the conditions that must be met in order to inspire
human motivation self-actualization.

Balanced design emphasizes the balance of the following experiences: Nudge, Flow,
hedonic, and Alternative Reality. These four balances should be coordinated so that
users can fully enjoy the experience of using the system. HCI principles highlight the
design concepts that must be adhered to in order to achieve system robustness,
adaptability, and availability. These design guidelines are intended to facilitate the
creation of smooth user interfaces and make using gamification systems simple.

Defining learning objectives helps outline the precise learning objectives that students
must accomplish and the amount of effort required to master these competencies.
Define target audience: Describe the demographic that gamification is intended to
reach. Elements such as time frames, scenarios, and skill sequences are designed with
the target audience in mind.

5.2 First Evaluation

The first round of the evaluation process is done from the perspective of the author of this
thesis, with the aid of knowledge gathered from literature studies, and critical analysis.
Semantic accuracy, Usefulness, Guideline Flexibility, and Syntactic Accuracy are the
evaluation criteria that are applied to the outcomes. These are presented in subsections
5.2.1-5.2.4.

5.2.1 Semantic Accuracy

In order to realize the full potential of gamification, gamification platforms need to adhere
to all the guidelines. According to the author of this thesis, each of these guidelines is
always crucial because they are easy to follow and understand.

5.2.2 Usefulness

The guidelines outlined in the initial phase are useful because they can serve as a basis
for gamification of educational systems. When compared to the questions in Section 4.3,
the guidelines only partly met all the requirements. This fact demonstrates that to achieve
gamification goals, improvements must be made to the preliminary results.
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5.2.3 Guideline Flexibility

These guidelines apply to all types of education. While different subjects require different
structure and educational experiences, the adaptability of the guidelines allows for
modifications to fit specific educational methods and systems. These guidelines are
flexible and can be modified without affecting educational standards.

5.2.4 Syntactic Accuracy

The guidelines provided are logical. There is no redundant theories and facts. Every fact
presented is independent and self-explanatory. Because of the flexibility of the
guidelines, there should be no emphasis on the order in which the guidelines are
presented. Regardless of the order in which the facts are followed, the result is the same.

5.3 Second Evaluation

This evaluation phase is also conducted from the thesis author's point of view. This serves
as the iteration's second phase, which is the Evaluation and Improvement phase. Since
guidelines flexibility met all requirements during the initial evaluation phase, it is not
included in this section. Subsection 5.3.1-5.3.3 presents the evaluation criteria, which are
Semantic Accuracy, Usefulness, and Syntactic Accuracy.

5.3.1 Semantic Accuracy

This requirement is met since the rules' meaning and standards hold true regardless of
the language in which they are written. The rationale and familiarity behind universal
symbols and icons make them easy to understand.

5.3.2 Usefulness

This section of the evaluation primarily looks at the system's error and learnability rates.
The simplicity of the proposed guideline suggests that it can be used and implemented
with comparable technologies. The proposed guideline should be low error-prone and
highly learnable. An observation made is that the instructions may be more helpful if
specific examples of how to use Maslow's and other theories were provided.
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5.3.3 Syntactic Accuracy

This is improved in this round of the evaluation by the addition of a thorough, simplified
explanation of the proposed guidelines. Each proposed guideline is independently
comprehensible. Analogous information is left out in order to cut down on repetition and
pointless processes.

5.4 Finalization

This is the final phase of the iteration and consist of two phases: (1) Evaluation of GLE
Guidelines from Perspective of Human-Centered Design and (2) Creation of Final
Gamification Guidelines. After this phase of the iteration, a final GLE guideline is
outlined and presented in Chapter 6. The two phases are presented in Subsection 5.4.1-
5.4.2.

5.4.1 Evaluation of GLE Guidelines from Perspective of Human-Centered Design

The focus is on how the proposed guidance adapts and meets the needs and culture of the
target group. The solutions presented are steps that can be implemented in any order and
achieve the desired goal. Based on the observation, if the proposed guidelines are applied
correctly, it is possible to solve the right problem. The fact that there is no set sequence
for implementation emphasizes the functionality and user-friendliness of the proposed
guidelines.

5.4.2 Creation of Final Gamification Guidelines

The proposed gamification guidelines. The proposed gamification guidelines are as
follows: (1) Define the Learning Objectives, (2) Implement HCI Design Principles, (3)
Implement Balance Design, (4) Implement Game Components, Mechanics, and
Dynamics, (5) Structure the Experience, and (6) Define Target Audience. Chapter 6
provides a detailed explanation of these suggested guidelines.
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Improved Guidelines

This chapter presents the research findings for this thesis. The findings are presented all
throughout Section 6.2-6.7. In Section 6.1, an overview of the entire chapter is presented.
The findings are a result of the evaluation conducted in Chapter 4 of the thesis. The
evaluation of the initial guidelines eliminated redundant theories, and the findings
relevant to the thesis, as results of the evaluation process, findings were transferred to
other questions to obtain more positive enquires. These inquiries shed light on the best
way to convey the improved guidelines in a way that maximizes the results
understandability, among other things.

6.1 Overview

This section presents the results of the extensive research on gamification. The guidelines
presented in the coming section are a result of extensive and rigorous collection and
analysis of data within the field of gamification. This is to ensure the correct GLE
guidelines is developed.

Deﬁne‘the Learning HCI Design Principles Balance Design .
Objectives e Nudge Experience
e  Flow Experience
e Hedonic Experience
e  Alternate Experience
A yy
GLE guidelines
A 4 \ 4
Implement Game Define Target Audience Structure the Experience
Components, e Education Pain
Mechanics, and Points
Dynamics

Figure 5- An Overview of Improved GLE Guidelines



38 | Improved Guidelines

6.2 Implement Game Components, Mechanics, and Dynamics

This is important for the gamification of any system. Game components, mechanics, and
dynamics are core tools of gamification. Below is a diagram of the order in which they
appear in.

Game Components (levels, and
points)

[ 1

Game Mechanics (Rules and
Challenges)

| I

Game Dynamics (progression and
emotions)

Figure 6- Game Elements Hierarchy

6.2.1 Game Components

Game components are the building blocks of a game. That means they are needed for the
game dynamics and mechanics to function as intended and consist of components like
points, levels, and leaderboards. These components are known as progression mechanics
that dictates reinforcement of the experience [33], [34]. Game components are the
interface for both player and user experience, therefore must be implemented corrected
for both user-centered and player-centered design.

6.2.2 Game Mechanics

Game mechanics defines how a game works, defines what a player can do. It comprises
of rules and elements that must be followed. It defines success or failure in a game.
Implementing the right game mechanics in gamification is important because these
elements garner different reaction from students based on their skill set and ability. Self-
elements and social elements of game mechanics must be implemented in the correct
setting. A brief explanation of Self-element and Social Elements is given below [35]:
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o Self-elements: These are points, achievement badges, virtual goods, aesthetics, or
time restrictions. They tend to get students to focus on competing with oneself
and recognizing self-achievement.

e Social elements: These consist of interactive cooperation, leaderboards, virtual
goods, and storyline in which students are in an environment with other students
and their progress and achievements are made public.

6.2.3 Game Dynamics

Game dynamics details the various actions that players can take. It defines the patterns of
the game and player evolution over time. Implementation of the correct game dynamic is
important because it plays a key factor in influencing the player’s experience. It affects
the progression, and emotion of the player.

The gamification process of education requires the implementation of game-like elements
in non-game settings. These elements invoke different reactions in students, affecting
behavior, and engagement. Self-elements are suitable for implementation in complex
modules of learning. In environment’s where collaboration or group-work is fundamental
for problem solving or task completion, social elements are suitable because it promotes
competition among students.

6.3 Define the Learning Objectives

Learning objectives are statements that clearly outline performance indicators that
students must achieve. They give teachers precise criteria for evaluating student progress
toward the intended learning objectives. The implemented learning objective should be
mutually beneficial to both the students and the teachers. It should act as a map for
students by providing them with the ability to clearly see what can be gain from learning
a certain skill set or subject. It should outline the resources needed for the mastery of
these desired skills. The outlined learning objectives should give students the ability to
control and monitor their progress throughout the learning stages.

Clear definitions are needed for tasks requiring creativity, critical thinking, and problem-
solving abilities since research indicates that knowledge and skills transferred from

computer games to real-world tasks happen when similar cognitive processes are used
[39].

Defined learning objectives should provide teachers with accurate assessment plans,
activities, techniques, and the right components to support student learning. Well-written
learning objectives include the following [43]: Specific, Measurable, Achievable, Result-
oriented, and Time-bond (SMART).

e Specific: A topic is broken down into manageable components.
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Measurable: Acts as a guideline for evaluation and help the teachers decided how
well the desired learning is achieved.

Achievable: The resources provided, time frame, background, and readiness of
the student, objectives should be achievable provided that the cogitative level of
the learning objective is at balanced with both course and student level.

Result-oriented: The focus of the objectives should be on results.
Time-bound: Timeline must be stated to help decide the level of performance
considered competent.

The SMART factors provide room for mastery, task completion and readjustment of
the defined learning objectives.

6.4 Apply Design Principles for Human-Computer Interfaces

The principles of usability in HCI must be applied. Human-Computer Interaction is the
study the interaction between humans and computers [42]. It is important because it
makes products safe, functional, and usable. It creates a seamless and enjoyable user
experience when implemented correctly.

Usability is focus on making systems easy to learn, easy to use, all while limiting error
frequency. The five main attributes of usability are namely: (1) Learnability, (2)
Efficiency, (3) Memorability, (4) Error Rate, and (5) Satisfaction [40, [41]].

Learnability: The ease and relief a new user can interact effectively with the
system and achieve maximal performance.

Efficiency: The time users take in finding out the requested information.
Memorability: User input effort to continuously perform their task.
Error Rate: Errors made by users.

Satisfaction: The satisfaction and comfort when users are using the design.

The flexibility and robustness principles of usability make it an essential component of
gamification solutions. Flexibility provides the system with customizability,
multithreading, conversational initiative, and task portability. Robustness of a system is
characterized by observability, revocability, responsiveness, and task conformance.
These principles provide an environment for systems that are efficient, safe, effective,
and easy to use.
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6.5 Balance Design

Gamification systems that follow the guidelines of Human-Computer Interaction (HCI)
design principles have shown to be effective educational resources. [36], [37]. Gamified
system designers state that a system achieves a balanced design when users have
experience (1) A Nudge Experience, (2) A Flow Experience, (3) Hedonic Experience, and
(4) An Alternative Reality Experience. Below is an explanation of each encounter.

Table 1- Balance Design

Experience Type Theme Identified Empirical Example
Nudge Experience: Trigger interest, Placing water
The use of design reward behavior, bottles instead of

elements and features
to guide users towards
a desired action.

uncertainty, and
curiosity.

soft drink cans near
the fridge to reduce
soft drink intake.

Flow Experience:
Diagrams that shows
users path when using
a product from initial
stages to completion.

Clear goals,
highlight progress,
progressive
challenge, safety,
and control.

Solving a Rubik’s
cube.

Hedonic Experience:
User interface that the
audience finds
appealing, fun,
interesting, and
original.

Provides fun,
ensure happiness,
entertainment,
excitement, and
satisfaction.

Teaching.

Alternate reality: Is a
self-contained separate
universe coexisting
with the real world.

Construct an
alternate world and
connect to reality.

Playing virtual
reality games.
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6.6 Define Target Audience

Target audience is a particular group at which a product is aimed. The expectations and
desires of the target audience define them. The target audience in this case is a
demographic that is most likely to be considering gamification as a teaching and learning
tool. It is imperative to determine the target audience based on factors such as the age
group, education program familiarity, learning capacities, and present competencies. The
education program and its context must be defined and analyze because it provides details
about student set sizes, time frame, environment, and sequencing of skills. Definition of
the target audience is important because it may help identify pain points in education.
Pain Points is a persistent problem that frequently annoys customers. In this context, is a
lack of relevance, which causes disinterest and make it hard to retain information. Pain
points may outline the causes of disinterest, difficulty to retain information, and
disengagement in students.

The reason for the occurrence of Pain points must be studied. Common pain points in
education are: Attention span, Motivation, Skills, Time, physical and mental factors,

environmental and subject nature.

Table 2- Pain Points in Education

Motivation:
Finding motivation to complete a task

Attention Span:
People that are easily distracted, therefore,

The skills required to do a task assign to a
student may be lacking. This may be

it is important to make education engaging | may be challenging. This challenge
and fun. magnifies when the task is not a
prerequisite or useful for studies
completion. If the task is deemed too hard,
they lose motivation to complete it.
Skills: Time:

Students may believe that they have
enough time to complete a task. Causing

This may be stress from coursework,
fatigue, insomnia, or hunger. All these
factors affect a student’s learning ability
and contributes to other pain points.

because of inadequate academic | many to struggle with simple task
preparedness. completion before a deadline.
Physical and  Mental  Factors: | Environment and Subject Nature:

Living conditions might be challenging,
because of small space or distraction.
Challenging subjects may require
extensive materials that students can
review and if this is lacking, the student
might find the subject challenging.
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6.7 Structure the Learning Experience

This means that in order to provide a supervised, in-depth and exploratory learning
experience, the learning plan needs to be divided into simple parts. This is important
because it provides students with quantifiable and achievable learning goals. The
structuring of the learning experience makes obstacles and tasks easy to categorize and
understand because they belong to modules that students are likely to be familiar with.
Learning structures can provide detailed information about the stages and milestones in
the system that require improvement.

An example of python programming at Code academy is divided three main stages [39]:
(1) Understand control flow, (2) Quiz of control flow, and (3) Projects of control flow.

To increase the overall understanding of the module, students can also identify difficult-
to-understand stages and focus more on these areas. This fact helps to identify areas of
weakness, develop appropriate learning strategies, and design an efficient study schedule
for various topics.

Figure 7- Control Flow Learning Stages

Stage 8: Project
on control flow

Stage 7: Quiz

Stage 6: if, else,
else if statements

Stage 5: Boolean
operators (||,!)

Stage 4: Rational
operators (<, >)

Stage 3: if
statements

Stage 2: Boolean
variables

Stage 1: Rational
operators (=, =)

Stage 0: Booleans

(True, False)
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7 Analysis and Evaluation

In this chapter, the results of the thesis will be discussed and analyzed. An analysis of the
evaluation phase is discussed. The validity threats presented in Section 3.5, will be
discussed to see if the thesis attain goals.

7.1 Analysis of Evaluation Phases

A total of three iterations of the proposed evaluation phase were performed. This is to
ensure the validity of the results and increase the reliability of the results. The results
presented can still be improved if tested in real education settings. In the first round of
evaluation, the proposed guidelines were evaluated from the authors' perspective. This is
to ensure that the results are easy to understand and implement in other contexts.

In the second and final rounds of evaluation, which were also tested from the authors'
perspective, some results were modified to accommodate specific criteria that were not
met in the first round of evaluation. The results presented in Chapter 6 have not been
implemented and tested in actual learning environments, which makes it difficult to draw
conclusions about the true effectiveness of the GLE Guidelines.

7.2 Evaluating the Validity

The validity threats discussed and presented earlier in Chapter 3 are analyzed. This is
because the guidelines must be analyzed to see what part need to be improved and
changed, so that the standards are upheld. The four criteria discussed earlier in Chapter 3
are: (1) Credibility, (2) Dependability, (3) Conformability, and (4) Transferability. These
criteria are further discussed below:

e Credibility: Several research papers are studies, all of which conclude that
gamification is efficacious for learning. The suggested guidelines presented in
Chapter 6 have not been tested in any academic institution, which may
compromise their credibility. However, Code Academy is coding platform, which
employs some gamification rules similar to some of the GLE guidelines.

o Dependability: Dependability in qualitative research is difficult to measure. The
suggested guidelines presented in Chapter 6 need to be reliable, which is achieved
through multiple repetitions and testing of the results. However, due to the limited
resources and scope of the paper, the suggested guidelines presented in Chapter 6
were not tested in any academic setting, thus weakening the dependability of the
results.

o Conformability: The suggested guidelines is a collection of results from different
research papers in the field of education, all of which mention the factors required
for effective gamification. The conclusions of their study serve as the basis for
developing suggested gamification guidelines. This fact might give the thesis
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conformability and consistency. However, the contexts, settings, tools, and
academic populations used in conducting research can vary widely, which
weakens the conformability and consistency of the thesis.

Transferability: This criterion is used to test the external validity of the research
results. It deals with the generalizability of research findings. Due to the nature of
the paper, the proposed guidelines were not tested on an educational platform to
obtain feedback on the effectiveness of the guidelines. This might weaken the
results of the thesis. However, effective learning theories presented in Section
5.7.3 is useful in understanding humans’ behavior in formal and informal learning
environments.
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8 Conclusions and Future work

Giant companies with enormous resources have failed to successfully gamify their
platform despite abundance of financial and technical resources spend on research, this
may be due to the following: (1) a lack of understanding of gamification goals, and tools,
(2) misunderstanding of human behavior and engagement, and (3) lack of expertise in
Human-Computer interaction design principles. In all these cases, the GLE guidelines
could be helpful. The GLE Guide outlines the steps required for a successful gamified
learning platform. Educational platforms can use the GLE guidelines to gamify and
modify their platforms to achieve desirable outcomes. It is crucial to remember that the
thesis's author is not a gamification specialist, and the GLE guidelines given are not
exhaustive remedies that should be followed exactly.

The purpose of this thesis is to create gamification guidelines for engaging students. The
goal was for the diversification of formal education. This goal was achieved through
qualitative literature research and following the design science paradigm. The result of
the thesis shows the necessary tools and steps needed to gamify formal educational
platforms to achieve desirable results of increasing student engagement.

In this chapter, conclusions and future work of the thesis is presented. In Section 7.1
conclusions about the results is discussed. In Section 7.2, the thesis limitations are
examined. Ethical aspects of the thesis are also discussed. In section 7.3, future work is
presented. Reflections are presented in Section 7.4.

8.1 Conclusions

In the start of the research phase for the thesis, an extensive literature study on the
following topics namely: gamification, gamification and education, human behavior and
engagement, and principles of Human-Computer interaction was conducted to gain
insight on factors, which contributes to a successful gamification implementation.

It is discovered that all the above topics are vital for gamification. In addition, research
conducted on gamification and education shows positive impact of gamification in
education. The results of studies conducted in preparation for the thesis are align with the
purpose of the thesis. However, there exist no gamification guidelines which systems can
use as a basis to gamify their platforms.

To initialize the process of research for the thesis, focus is shifted predominantly to
gamification and education. Key aspects of the research questions include the following
(1) What are the key features of gamification that make students engaging, and (2) Which
theories about human behavior contributes to engagement, and (3) Which principles of
Human-Computer interaction are relevant to gamification.

Numerous studies examining the positive effects of gamification on education and
pertinent theories on gamification and education are available in a number of
publications. Important and crucial variables like user interface, design principles,
gamification game mechanics, game elements and human engagement theories are
omitted in most of these researches. Due to these reasons, the GLE guidelines provided
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in this thesis is deemed essential as they can serve as the foundation for the gamification
of systems.

The GLE guidelines, which are outlined in Section 5 of the thesis, are thoughtfully
arranged and simple to utilise at every educational level. The GLE Guidelines can be
applied to test novel gamification theories and methods, as well as to advance research in
education. The GLE Guidelines are diverse and global in that they can also be applied to
enhance the knowledge and performance of students who learn through different
modalities. The success of the thesis can be attributed to the flexibility of the GLE
guidelines.

8.2 Reliability of Research

The reliability of this thesis result is extremely low, this is mainly due to the following
two factors: (1) The result of the thesis is analyzed only from the authors perspective,
and (2) The results are never tested in an actual learning environment. These two
factors are discussed below:

The result of the thesis is analyzed only from the authors perspective: This always
leads to research bias and lack of strategy of triangulation. Research bias is when
the researcher’s expectation influences the research design. This fact is very
evident in this thesis, because the author of the thesis was determine to find only
research papers focusing on the positive impact of gamification to fulfill the thesis
research question, and thus only search for research studies that show results
favorable to the thesis research question. This affects the entire reliability and
trustworthiness of the results because, the author might unconsciously or
consciously draw false conclusion to satisfy the thesis research question. A
Triangulation strategy ensures that research is conducted from multiple
perspectives. This fact will result in reducing the risk of confirmation bias and
ensure accuracy. The study lacked triangulation and is therefore prone to
interpretation errors. The thesis's results are largely untrustworthy due to the
research's selectivity and interpretation bias, and lack of triangulation strategy
which lowers the reliability of the research.

o The results are never tested in an actual learning environment: The thesis lacked
respondent validation. The original findings or refinements of the GLE Guidelines
were never tested with participants. The purpose of respondent validation is to
ensure that the initial results and improved results are true for the participants,
discovery of new evidence, and modification of initial results. All these factors
are lacking in this thesis, reducing the reliability of the research.
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8.3 Limitations

One of the main obstacles encountered throughout the thesis research process is the short
time allotted for writing the thesis, as well as the wide range of issues essential to
gamification and education. Apart from the constraints mentioned in Section 1.9, it has
been difficult to include subjects that are not very important for gamification but are
nevertheless pertinent to education. Fine-grained research focusing on gamification and
education at all levels is limited. Another limitation of the thesis is the absence of a
platform for testing and putting the guidelines into practice. However, the lack of
platform for testing the GLE guidelines is not a setback on the thesis because the GLE
guidelines are based on results from research, that showcases the positive impacts of
gamification on education.

8.4 Future work

The GLE Guidelines are valid because their results come from research demonstrating
the positive impact of gamification on student engagement. However, GLE guidelines
must be tested in formal educational settings and at all levels to ensure their assurance
and effectiveness. The opportunity to test the GLE guidelines is impossible due to the
limited time frame among other factors. The testing of the GLE guidelines in a different
setting could help identify the flaws of the GLE guidelines. The cultural, linguistic, social,
and economic aspects of gamification and are not taken into consideration by the GLE
guidelines. The GLE guidelines should be evaluated against these factors to further
improve their effectiveness. Also, universal rules for gamification game elements,
symbols, and icons must be studied and implemented gradually to fit all societies. This
fact is to promote and ensure diversification in education.

8.5 Reflections

Implementing gamification is a complicated process, and even with the immense
resources that some platforms invest in the process, the desired result is not always
obtained. As previously said, among many other reasons that the author of this thesis is
currently unaware of, some of the causes of this include a lack of technical competence,
a misinterpretation of the objectives of gamification, and a lack of understanding of
human behavior and engagement theories. However, despite all these reasons
gamification is vital in education and should be implemented correctly. The author of this
thesis believes that gamifying educational platforms can substantially diversify
education, which in turn will raise society’s standards. With the GLE guidelines, schools
and students can benefit greatly from gamification because schools can focus their
resources on other domains of the systems. Students may take full control of their
education pace and learning techniques. To summarize, this thesis has achieved the goal
it set out to attain.
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Appendix A

Supporting Materials

A.1 Gamification Guidelines

A.1.1 How to Gamify a Classroom

Adapt Old School Games for Classroom Use: Bingo, dice, and Connect-four are
all old-school games that can easily be gamified. For example, vocabulary words can
be put on bingo cards to see if the students can remember the word definition or
synonym. In a group activity, students can play with the word scrabble. Here, the
student spells out the answers. In a remote setting, scavenger hunts will take place.
Students will be provided with a list of items relevant to the topics they are learning

Play Digital Games: - Kahoot, Gimkit, Blooklet are platforms that can be used to
create multiple choice questions for students to practice. Teachers can use these
platforms to gamify their classrooms by creating topic-specific questions that students
must answer. This fact enhances retrieval practice due to the repeatable nature of the
game.

Create a Mission: Create a task with a goal, may be a Sudoku or a spelling bee. This
idea could be a specific program or an extra activity for students who want to master
a specific skill.

Earn a Badge: Handout badges for recognize mastery and achievement.
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