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ABSTRACT

Game designers need a precise model to design and develop a
gamification application significantly when it drives to
behaviour change.This situation is vital when we debate about
implementing the gamification approach. However, there is a
lack of guidelines or models regarding the gamified model to
drive behaviour change in health awareness campaigns. This
condition is real, especially the health awareness campaigns in
defeating Coronavirus (COVID-19) pandemic. Concurrently,
past research still lacks the theoretical foundations of
gamification specifically to drive behaviour change in health
awareness campaigns. Therefore, this concept paper reviews
the frameworks and theoretical foundations, issues, and trends
in the gamification models related to behaviour change.
Finally, in this present paper, the researchers proposed a
gamification model in health awareness campaigns to drive
behaviour change named the GAMEBC Model. As Malaysia
is very keen on promoting health awareness campaigns in
facing the ‘new normal,” this research significantly will
contribute to Malaysia’s six-pronged strategy in COVID-19’s
fight - resolve, resilience, restart, recovery, revitalize, and
reform.
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1. INTRODUCTION

Gamification is a current trend in research that intends to
utilize game design elements in non-game context [1].
Previous studies showed the implementation of gamification
in multidisciplinary domains such as in education [2,3], health
and wellness [4,5], business [6,7], and sustainability [8,9].
Besides, gamification is progressively recognized by health
area as an approach to encourage behaviour change [10-12].
One of the goals of implementing the gamification approach
in the health area is as a supporter of positive behaviour
change through engaging experience, especially as the
strategy to a health awareness campaign to fight COVID-19.
Previous research reported that the gamification approach has
a potential impact on health awareness campaigns[13,14].
Health awareness campaigns and gamification are essential
components to shape the motivations that lead to positive
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behaviour change. The effectiveness of a health awareness
campaign depends on the level of engagement experiences.
The more engaged a person to the awareness campaign, the
higher the chance to produce a better result. The awareness
campaigns have all to improve from the potentials offered by
gamification.

Game designers have limited guidelines to design and develop
an application or system that is related to behaviour change in
health awareness campaigns. Nevertheless, there are existing
health awareness campaigns implemented in defeating
diseases in Malaysia. Hence, this paper proposed the
GAMEBC Model as a guideline to develop health awareness
campaigns to drive behaviour change, especially in defeating
the COVID-19 pandemic.

2.BACKGROUND STUDY

2.1 Gamification

Gamification is increasingly implemented as an approach
when developing behaviour change applications or systems in
the healthcare domain. The first operational definition
provided by Deterding[1] defines gamification as “the use of
game design elements in non-game contexts.” According to
Huotari and Hamari[15], gamification refers to the process of
enhancing services with motivational for gameful
experiences. Favourite game features used in gamification
include points, badges, leader boards, and challenges[16].
Overall, gamification aims at supporting and motivating users
towards the behaviour that the gamified system is targeting.

Behaviour change in domain health awareness campaigns
seems likely to be the highest domain for gamification
application and system. However, game designers lack a
precise gamification model to drive behaviour change to refer.
This situation causes them to just use pre-existing design
elements by assuming it to give engaging experience and
effect regardless of the different implementation conditions
[17]. Identifying the elements that cater to user needs is
essential for successful gamification design. Gamification in
health awareness campaigns to drive behaviour change is
defined as complex interventions, which involves an in-depth
analysis of the context intervention and its components [18].
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2.2 Behaviour Change

Behaviour change is defined as individual traits,
characteristics, the pattern of behaviour, activities, and habit
that are related to the person. Behaviour change is complex
and challenging to predict [19]. Many factors contribute to
behaviour such as emotion, social stimuli, or information
about a health status [20]. The mission behind implementing a
gamification approach is to inspire behaviour change in a
person, whether that behaviour change will contribute to
increasing performance, participation, or better agreement. A
previous study [21] reported that the gamification could
support the aim of behaviour change because it offered
intrinsic values and focused on the needs and requirements of
users in the design of an application or a system.

Moreover, behaviour plays an essential role in maintaining
health, prevention, management, and treatment of diseases as
well as disabilities. Typically, interventions that involve
behaviour change are complex where it involves interacting
components [22]. This complex intervention also provides a
challenge to get to know the dynamic and outstanding
components in it. Recognizing the active component is also
needed in addition to replication, implementation, and
synthesis in the intervention mechanism of behaviour change
[23].

2.3 HealthAwarenessCampaigns

Health awareness campaigns are a type of campaign that is
essential to engage the public to be responsible for their
health. It includes a variety of activities that are taking on,
such as encouraging mothers to do a vaccination check-up,
educating kids to potty train, teaching kids to wash their hands
properly, prevention to avoid junk food or to stop smoking.
The combination of health awareness campaigns with the
gamification approach is one of the alternative ways to drive
behaviour change, especially during the COVID-19
pandemic. The gamified health awareness campaigns can
deliver important COVID-19 messages, has the ability of a
high-quality, entertaining game, and drive behaviour change
to the public in defeating the COVID-19 pandemic.

Health awareness is the process of developing an
understanding of one's health inevitably. It is also affected by
many factors, including social and cultural factors,which have
an impact on self-awareness and self-identity. There are a few
factors that need to be considered during health awareness
campaigns, including the COVID-19 pandemic. The factors
do not only emphasize on physiological health variables, but
also social and cultural factors that are affecting health on a
variety of levels. Examples of individual behaviour and
physiology factors are the relationship among family
members, community and engagement with social networks,
living and working conditions, and finally, political inthe
state, national, and global conditions.

The objective of the campaigns should be clear and
straightforward, associated with a campaign logo or a
consistent image, sustained over time, and part of a broader
coordinated strategy. Awareness campaigns can be worked
out through events, poster campaigns, websites,
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documentaries, newspaper articles, social media mediums,
radio, or TV programs. The creative and innovative campaign
in sharing information with the community can increase the
success of awareness-raising efforts [24]. The following
sections discuss a few types of health awareness campaigns:

Behaviour modification campaign

This type of campaign educates people and the community to
change their behaviours and lifestyles to prevent serious
diseases. For example, smoking cessation campaigns [24,25]
and preventing HIV campaigns.

Eradication of infectious disease campaign

Eradication is the reduction of an infectious disease's
prevalence in the global host population to zero [26,27]. The
campaign spreads information and prevention methods to the
community through medication and vaccinations. Currently,
several diseases are categorized under global eradication,
including targeting poliomyelitis, malaria, measles, and
rubella.

Organizations as campaign

This type of campaign is carried out by the organization itself
to create awareness among the employees. An organization
exists to provide health information or medical resources to
anyone who requests them,such as in mental health
campaigns[28], physical exercise training [29], and
workplace health programs [30].

2.4 Case Studies on Gamification for Behaviour Change

Gamification is a relatively new trend that applies game
elements to generate motivation that drives behavioural
change. Many fields have taken advantage of this new trend,
such as Business, Marketing, and e-Learning [31]. The
following subsections discuss three case studies in the field of
business, e-Learning, and health, respectively.

2.4.1Robatiempos Project: A Case Study to Promote
Effective Organization Meetings

Robatiempos project [32] was organized by a company called
Cookiebox to fulfill the request by one Spanish International
company to help change company culture to increase the
efficiency of meeting and time management. The project took
place for five months, which started in September 2015 and
ended in January 2016. The primary purpose of conducting
this project was to create a game using a gamification use case
canvas [33] in the internal meetings among the workers in that
Spanish  Company to promote interest, improve
communication, and reduce disappointment. In order to
evaluate the effectiveness of the gamification approach for
organizational behaviour in an internal meeting, three series
of the workshop was conducted, which was 4 hours long for
each series. The audience who took part in this evaluation
were the board of directors, middle managers, and 40 other
employees. This project had received positive feedback from
the participants of the workshop. They found that the
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gamification approach taken was exciting, and they were keen
to change to make their company meetings more efficient.
However, the detail analysis result was not discussed in the

paper.

2.4.2 Gamified Educational System: A Case Study of
Postgraduate Relation to Students’ Learning Aspect

The gamified educational system has been widely studied in
the last few years. Some of the studies showed the benefits of
students learning behaviour in terms of learning performance
and motivation, but some did not. The case study in [31]
provides an evaluation to determine whether the gamified
education system has a more capacity to change student
learning habits positively and indirectly, evaluating the
effectiveness of gamified elements in the educational system.

There were nine Computer Science Postgraduate participants
involved in this case study. Each of the participants was asked
to use the system first before responding to the survey. Each
participant was asked to use both gamified and non-gamified
versions of the system. The quantitative analysis result of this
study confirmed that the gamified educational system could
provide positive students’ learning behaviour change in terms
of their study-related habits such as spending more time on the
educational system and interacting with peers.

2.4.3Stepbystep: A Case Study with Undergraduate
Students in Promoting Physical Activities

The “StepByStep” [31] is an application intended to change
the behaviour of the wuser through participation in
collaborative game-based apps. It is developed to evaluate the
effectiveness of two two-game elements, which are virtual
reward and social comparison, for promoting physical
activities. The aim was to evaluate whether gamified elements
will change their behaviour for physical activities, mainly
routine walking activity. The evaluation of this study was
conducted using an interview with 59 undergraduate students.
There were 44 female and 15 male participants aged between
20 to 27 years old.

The main aim was to evaluate the participants’ walking
behaviour determined by their daily goal, daily walking time,
daily percent of goal reached, and the total number of days
gold was reached. The study found that the gamification
elements seemed to reflect interpersonal differences as some
would be interested to see their ranking compared to another
walker, and some just wanted to know how much they had
walked. However, indirectly, the application had motivated
them to achieve a walking goal for that day.

Overall, the case studies show that increasing motivation and
creating awareness are the two significant benefits of
implementing gamification in different sectors. Implementing
gamification has provided an opportunity for a learner to learn
in a fun way. The effective way of learning is for one to know
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their learning scope and target. In that way, the learner will
know what to find and achieve. However, the content of their
learning material might not be interesting enough to motivate
them to achieve their target. Implementing the game elements
has been reported in the results of the case studies as
positively increasing learners’ motivation to learn more
because they have a target to achieve to the next level or
scoring more points. Furthermore, the result of the case
studies also has shown that implementing game elements
could assist as an alternative to human assistants to create
awareness among people about a particular campaign at all
ages. Therefore, gamification has shown the positive
influence of different sectors on different interests.

3. FRAMEWORKS AND THEORETICAL
FOUNDATION

There are several existing theoretical foundations related to
gamification to drive in behaviour change. They are
Self-Determination Theory[34], Transtheoretical Model of

Behaviour ~ Change[35], Intrinsic  and  Extrinsic
Motivation[36], Universal Design for Learning[37],
User-Centred Design[37], Situated Motivational

Affordance[37], and Situational Relevance[37]. All of these
theoretical ~foundations implemented in gamification
frameworks aim to create interventions and understanding of
health behaviour change [21].

3.1 Self-Determination Theory

Self-Determination Theory (SDT) is a theory that explains
how an individual can become so motivated and engaged in an
activity that they want to grow. This concept has been
implemented to a variety of domains, including education,
work, parenting, exercise, and health.lt is an important
concept that refers to each person’s ability to make selections
and accomplish their own life. People need to have specific
criteria in order to have optimal engagement. They need a
sense of Competence, Relatedness, and Autonomy. Some
game mechanics can be mapping to the proposed GAMEBC
Model with the needs of human motivation. Table 1 shows
human motivation and game mechanics related to SDT.

Table 1: Human Motivation and Game Mechanics [34]

Game Mechanics
Profiles, avatars, macros,

Human Motivation
Autonomy:

People feel that they have
control over when performing
a task and confidence in
them.

configurable interface,
alternative activities, privacy
control, notification control.

Competence:

People believe that they can
participate in challenges and
feel competence and efficient.

Positive feedback, optimal
challenge, progressive
information, intuitive controls,
points, levels, leader boards.

Relatedness:

People believe they are
experienced when a person
feels connected to others.

Groups, message, blogs,
connection to a social network,
chat.
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3.2 Transtheoretical Model of Behaviour Change

The Transtheoretical model is a psychological model to
change human behaviour. There are four values used to
change current human behaviour by reminding the importance
and encourage behaviour change. Table 2 shows the values
used in the Transtheoretical Theory:

Table 2:Transtheoretical Theory[17,38]

Values
Informative

Description
Offers sufficient information to help the user to
make a better decision and support user choose a
better strategy.
Is achieved and enhanced by adding a virtual
character to a service. When a user takes care of a
virtual character, he/she considers continuing
using the service for a longer time.
Gives user feedback according to a current
situation, and the feedback shows the future effect
of a user’s current activity.
The user is given a sense of ownership, especially
physical tangibility. It also describes the user’s
feelings and attachment to the object and how the
user’s daily life has changed after he/she owns the
object.

Empathetic

Persuasive

Economic

3.3 Intrinsic and Extrinsic Motivation

Intrinsic motivation is involved in doing something because
that is internally rewarding. We may do it because it is fun,
enjoyable, and satisfying. Table 3 shows how intrinsic works.
Goals come from within, and outcomes satisfy the basic
psychological needs for autonomy, competence, and
relatedness. In contrast, extrinsic motivation involves doing
something in order to get an external reward in return. The
goals involve external gains such as money, power, or
avoiding punishment. If there is an available reward tied to the
task, we may be extrinsically motivated to complete the task,
such as competing in sports for trophies, completing
coursework for grades.

Table 3:Factors of how intrinsic motivation works[17,38]

Factor Description

Curiosity Pushes us to explore and learn for the sole
pleasure of learning and mastering.

Challenge Helps us work at a continuously optimal level
work toward meaningful goals.

Control Comes from our basic desire to control what
happens and make decisions that affect the
outcome.

Recognition | We have an innate need to be appreciated when
our effort is recognized.

Cooperation | Cooperates with others satisfies our need for
belonging.

Competition | Poses a challenge and increases the importance
we place on doing well.

Fantasy Involves using mental to stimulate behaviour.
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3.4 Universal Design for Learning (UDL)

Universal Design for Learning (UDL) comes from the field of
education, and it is appropriate for diverse kinds of learners.
Table 4 shows three strategies in creating the contents of
learners.

Table 4: Strategies of UDL [37]

Strategies Content
‘What Think of different ways to present the content.
How Think in providing different activities for the learner
in exploring and demonstrating the content.
Why Give learners different ways of internalizing the
content to become engaged and motivated.

3.5 User-centred Design (UCD)

User-centered design (UCD) is the theory of ensuring the
user’s needs and goals are considered. The purpose is to help
the designer avoid meaningless or harmful gamification. All
elements in UCD must be meaningful to the user, and it
should be effective in turning the user’s mindset into positive
thinking. Another component of UCD is making a game more
transparent information. Justification is needed for any
suspicious matter so that the user has the information needed
to make a decision.

3.6 Situated Motivational Affordance

According to Deterding[39], Situated Motivation Affordance
is designed to motivate a user to engage with the system with
the gameful experience. There are ten types of motivational
affordance used in gamification. Table 5 shows the taxonomy
of motivational affordance types and their corresponding
needs and design principles.

Table 5: A taxonomy of motivational affordance types [39]

Motivational Corresponding | Design principles
Affordance motivational
source
Points, Badges, Cognitive: The system provides
Level, Clear goals, Competence various challenge
Feedback, Progress, and level or immediate
Challenges, Rewards | achievement performance
feedback
Leaderboard Social and The system
Psychological: | facilitates one’s
Leadership and | desire to influence
followership others or influenced
by others.
Story/Theme Emotional: Systems induce
Affect and intended emotions
emotion via interaction with
the system or
Psychological: | promote creation
Autonomy, the | and representation of
self self-identity
Rewards Extrinsic Systems provide
moftivators incentives for certain
actions.
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3.7 Situational Relevance

Situational Relevance is an essential aspect of gamification.
The goals created in gamification must be relevant to a user’s
background, interest, and need. Hamari et al. [40] reported
that the effects of gamification depend on the users and the
context. In some cases, the same aspect of gamification is
considered relevant by some users and may not be relevant to
other users. As we need information, we need to find the
relevant documentation to support the information needed.

4. GAMIFICATION ISSUES IN BEHAVIOR CHANGE

The previous studies reported that gamification as a supporter
to encourage and persuade people to change behaviour to be
more positive and behave. However, experts working in the
health behaviour change field often complain that the
behaviour change is difficult to achieve, expensive, and the
impacts are often short-lived [19].A person’s intrinsic
motivation level is different from one person to another.

Meanwhile, gamification focuses more on extrinsic
motivation. Based on a previous study [41], different
individuals have a different effect on motivation, even using
the same gamification elements. Thus, there is a need to
balance the intrinsic and extrinsic motivation in designing the
software of gamification to ensure the behaviour change
happens. A study by F. Filomena and R. Maria [42] suggested
that gamification design should customize according to the
level of the individual.Another issue is the impact, and the
role of gamification is changing health behaviours is still
questionable.

According to [43], physical activity is getting more attention
as this activity is more natural to measure compared to
non-physical activities, such as recording healthy eating
habits. Since activities such as reporting healthy eating habits
tend to be cheated, this may affect the positive behaviour
change. Meanwhile, a study by J. Koivisto and J.
Hamari[44], found that young people are a more manageable
group to adapt to gamification technology. This situation led
to more studies focusing on young people than in the older
generation. Therefore, the study of the effects of gamification
on the elderly still needs to be explored.

5. THE PROPOSED CONCEPTUAL MODEL OF
GAMEBC

The previous studies discussed how to apply a gamification
approach to drive behaviour change. However, this study
intends to develop a conceptual GAMEBC Model based on
Self-Determination Theory in gamification to drive behaviour
change for a health awareness campaign. We implement the
original theory’s elements together with a new element, which
is Engagement, to drive behaviour change in gamified health
awareness. The conceptual model proposed is presented in
Figure 1.
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AUTONOMY

People need to feelin control
of their own behavior

k2

COMPETENCE

People need to gain mastery and
experience of tasks and learn

and goals different skills
RELATEDNESS ENGAGEMENT

People need to experience a
sense of belonging and
attachment with other people

People need engagement as a
quality of users experiences
towards behaviour change

Figure 1: Four elements in the proposed GAMEBC Model

Table 6 shows the details of the individual elements and
criteria for the proposed GAMEBC Model. We proposed the
elements of Autonomy, Competence, Relatedness, and
Engagement into GAMEBC Model.Autonomy refers to
people who need to feel in control of their behaviour and
goals; Competence refers to people who need to gain mastery
and experience of tasks and learn different skills. Besides,
Relatedness in GAMEBC Model defines as people need to
experience a sense of belonging and attach with other people.
The new proposed element is Engagement,which describes as
people need engagement as a quality of user experience
towards behaviour change.

Table 6: Proposed elements and criteria for the GAMEBC Model
Element Criteria

Autonomy | | can create a customization profile

I can choose the activity in the game

I can control interactions in the game

I can control interface game

I have a sense of control over the game

| freely play the game the way | want

I have a different level of challenge

I have received feedback on the progress

I can refer to the performance bar

I have a badge as a reward for achievements

I can get the point as a reward system

I can refer to the leader board

I can involve in social network interactions

I can share the information through a social

network

I can join the game community

I have experienced various types of social

interactions

| feel cooperative toward other users

I can collaborate with other users

| feel a state of curiosity

| feel a state of flow in gameplay

I feel intense sensations of success

I understand the game content

| feel a positive emotion in a learning

experience

The game is compliant with treatments

Competence

Relatedness

Engagement
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5.1 Autonomy

Autonomy is an essential component of a positive gamer
experience. For a player to change behaviour, the game must
offer to choose a preference profile [45] and control the
activity freely [13]. Besides, the game should allow the player
to control the interaction, the game interface [46], and the
player can feel a sense of control over the game [47]. The
study by [48] has stated that the player must feel free to play
the game the way they want to expand the autonomy element,
which the intrinsic motivation of persons.

5.2 Competence

A game has to have a competitive element to contribute to
behaviour change. The more competent a player in a task, the
more feelings of engaging and changes in well-being,
including behaviour change [48]. The player should have a
different level of challenge and receives feedback on the
progress [45]. Besides, the competence elements that
contribute to behaviour change in health awareness campaign
is more related to gamification features such as performance
bar, badges, point, and leader boards[13].

5.3 Relatedness

Relatedness in this study is defined as people needing to
experience a sense of belonging and attachment to other
people [48,49]. In the proposed GAMEBC Model, relatedness
covered by the player can involve in social network
interaction and can share their information through an online
social network [13]. Moreover, the player can join the online
game community and may experience various types of social
interaction [50]. The feeling of cooperative and collaborative
with other users in games is one of the criteria in reinforcing
enjoyable behaviour change [47].

5.4 Engagement

The player should experience Engagement to contribute to
behaviour change [51]. The engagement has been defined as
the degree of usage and an individual experience produced by
attention, interest, and effects [52]. The player should be into
a state of curiosity and feel the flow in gameplay [53]. The
game that is full of engagement for behaviour change should
comply with treatments for successful gamification [54].
Providing understandable content is one of the steps to raise
awareness and support people to make behaviour changes
[18]. Lastly, the game should offer a learning experience with
a positive emotion [55].

6. CONCLUSION

Gamification has progressively been used as a crucial part of
today’s system and application to engage users, as well as to
trigger behaviour change. The reason behind the phenomenon
of gamification is because of the intrinsic needs offered by the
approach. In this study, we reviewed the frameworks,
theoretical foundations, issues, and trends in the gamification
models related to behaviour change. In conclusion, we have
proposed the GAMEBC Model as a guideline to develop
awareness to drive towards behaviour change, especially in
defeating the COVID-19 pandemic. Based on the
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self-determination theory, we described the elements,
including Autonomy, Competence, Relatedness, Engagement,
and 24 criteria, that should be integrated into this model in
order to achieve the behaviour change.

7. FUTURE WORKS

The proposed GAMEBC Model is yet to be validated. We will
be applying the GAMEBC model to a prototype game about
health awareness in defeating COVID-19 of which target
users are young adults. After that, the game will be validated
using statistical analysis. These are left for future work.
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