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Abstract

In an educational context, gamification can promote students' motivation and engagement in learning activities. For teachers,
the challenge of applying gamification can be complex. If on the one hand it is necessary to understand how to do it, on the
other it is necessary to be creative. Creativity implies the act of creation, of producing something that may be the solution to a
problem. Creativity helps to improve gamification particularly in the design process, but also during its application. During the
planning of a gamified activity, teacher’s creativity in the creation of the story, the diversity of challenges, the creation of
surprise moments, can provide their students with a more engaging experience. But the gamified activity itself can also promote
students' creativity, providing them with moments in which they can create solutions to the problems presented to them.
Through a case study a teacher has been surveyed in the development of gamified activities. It was found that the creativity
shown in the planning of the activities allowed students to have a high level of interest, but also expectation for the following
tasks. Creativity was applied in the narrative that accompanied the challenges, but also in the diversity of the tasks proposed.
Students were also asked to show their creativity in tasks where they had to achieve an unexpected goal, for which they had to
find creative solutions. The whole experience increased the students' participation in tasks they did not carry out before. They
even surprised the teacher with their solutions. Creativity worked as a booster in the gamified activities, i.e. the development
of the story and the diversity of activities provided students with moments of enthusiasm. It is therefore considered that
creativity can have a dual use in an educational context gamification, but also can provide students with a feeling of unexpected
reward (booster) that increases their involvement.
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Introduction

Nowadays it is always important for teachers to find ways to engage students in learning, either through activities
that capture their attention or through active methodologies. It is in the context of these new methodologies,
increasingly adopted, that we find gamification (Araujo & Carvalho, 2022).

Gamification can promote students' motivation and engagement in learning activities (Xu & Hamari, 2022). But
for teachers, the challenge of applying gamification can be intricate, several problems are identified when they are
designing gamification (Xu & Hamari, 2022). If it is necessary to understand how to plan gamification, it is also
necessary to be creative. Creativity is a complex ability that can be developed, but not always easy to accomplish.
As part of a PhD research, several teachers were trained to apply gamification with their students. This highlighted
a teacher where the creativity he applied in his activities provided more interesting results (Aratjo & Carvalho,
2018, 2022).

Based on this study a question arose: How can creativity influence gamification? This paper aims to analyze the
relationship between creativity and gamification, identifying possible ways they can influence each other.
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Gamification
Gamification was firstly defined as “the use of game design elements in non-game contexts” (Deterding, et al.,
2011 p. 9). This definition is the basis for many others that have emerged, adapting their characteristics to each
context. For education context we got the Karl Kapp definition: “gamification is using game-based mechanics,
aesthetics and game thinking to engage people, motivate action, promote learning and solve problems” (Kapp,
2012, p. 12). Gamification is a way of applying game design in different contexts, and it is carried out with the
aim of creating a change. If in the marketing area the expected change is to attract new customers and keep them
(Chou, 2015). In other areas, such as education, the change may be a change in behavior, increasing motivation or
even engaging pupils in subjects that were otherwise boring (Kapp, 2012).
To explain how gamification can occur, Robson et al. (2015) created a circular model where they identified the
three essential factors of gamification:
e  Mechanics: “Decisions taken by the designers (the goals, the rules, the setting, the context, the types of
interactions (i.e., opponents), and the boundaries of the situation to be gamified.)” (Robson et al., 2015,
p. 413
e Dynamics: behavior that emerges in players due to the experience.
e Emotions - the emotional state and reactions that the experience provokes in the players - on from this
depends on the permanence of the player in the experience.
At the center of the circular model, we find the subjects involved ranging from designers, to players, or even
spectators or watchers. They are the essential elements in a gamified experience because it is through the emotion
provoked that the objective is to be achieved. And it is these emotions that determine the continuation of the
player/student in the gamified activity.
How these emotions can be activated is described by the Octalysis framework (Chou, 2015), which presents eight
core drives that correspond to the motivations that can provoke interest in any individual (table 1).

Table 1. Core Drives described on Octalysis Framework (adapted from Aratjo & Carvalho, 2022, p. 2)

Core Drive Explanation
CD1—Epic Meaning and “something that drives people to act because they believe that they dedicate
Calling their time to a greater goal”
CD 2—Development and “the desire to reach the next level, the development of skills, the need to
Accomplishment overcome challenges that motivates action”
CD 3—Empowerment of “the creative process through which players discover new things and try new
Creativity and Feedback combinations, e.g. Lego and art;”
CD 4—Ownership and “the need to own or control something, e.g. collecting items;”
Possession
CD 5—Social Influence and  “all the social factors that impel the human being in the accomplishment of
Relatedness some-thing: mentoring, social acceptance, feedback, companionship,
competition or even envy”
CD 6—Scarcity and “wanting something just because it is extremely rare, exclusive, or
Impatience immediately unavailable;”
CD 7—Unpredictability and ~ “what drives the action stems from the fact of not knowing what will happen
Curiosity after;”
CD 8—Loss and Avoidance “the need to avoid something negative, such as losing the game or losing

objects collected by not performing tasks in a certain time”

It is worth noting the existence of a core drive named "CD 3-Empowerment of Creativity and Feedback", were the
subject have the liberty to apply his capacity to create something or solve some problem.

Creativity

“Creativity is an act arising out of a perception of the environment that acknowledges a certain disequilibrium,
resulting in productive activity that challenges patterned thought processes and norms, and gives rise to something
new in the form of a physical object or even a mental or an emotional construct” (Walia, 2019, p. 6).

Creativity involves the act of creation, that can be the creation of something that may be the resolution to any
situation previously identified. To be creative a person must go beyond the norms or rules. It is necessary to think
outside the box. In a society where people are supposed to be normalized, this is a characteristic that stands out.
For it is through creativity that all innovation occurs, enabling the changes we have seen throughout history. It is
therefore a characteristic that is intended to be promoted in the educational context (Morais e Miranda, 2021).
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The Componential Model of Creativity, developed by Amabile (2013), suggests that creativity depends on the
interaction of three components: domain-relevant skills (which include knowledge, talent, and technical skills),
creative thinking skills (which involve flexibility, fluency, and originality), and intrinsic motivation (which refers
to personal interest in and satisfaction with the task). In addition, the model considers the role of the social
environment in influencing creativity, highlighting factors such as recognition, reward, collaboration, and
challenge. Being some with positive impact on creativity and others with negative impact. “People are most
creative when they feel motivated primarily by the interest, enjoyment, satisfaction, and challenge of the work
itself — and not by extrinsic motivators.” (Amabile, 2013, p.4)

The Systems Perspective, formulated by Csikszentmihalyi (2014), conceives creativity as a systemic phenomenon
that involves the interaction of three subsystems: the individual (who possesses a set of skills, knowledge,
personality and motivation), the domain (which represents the field of knowledge or activity where creativity
manifests itself) and the field (which corresponds to the social group that evaluates, validates and disseminates
creative contributions). According to this perspective, creativity arises when the individual produces a variation in
the domain that is recognized by the field as valuable and original.

If for Amabile (2013) creativity depends a lot on the person and his interests suffering negative influence by
extrinsic motivation. For Csikszentmihalyi (2014) the context or social groups can have a very positive weight on
creativity, influencing the creative process itself. In other words, there is creativity through the very recognition of
the social group.

To be creative a person must have characteristics such as autonomy, self-confidence, openness to experience,
tolerance for ambiguity (keep a question open even if the solution has not been found), willingness to take risks,
passion for what you do or persistence (Barbot, Besangon ¢ Lubart, 2015; Costa et al., 2015; Morais ¢ Miranda,
2021) These are interdependent characteristics as they relate to and influence each other in different ways (Morais
e Miranda, 2021). All these characteristics are easy to recognize. Autonomy and self-confidence are also associated
with intrinsic motivation (Ryan & Deci, 2000), since for it to occur an individual must feel that they have a choice
and believe that they have mastered the task they have to perform. Characteristics such as being open to the
unknown and willing to take risks are also associated, because when we are willing to undertake new tasks or think
outside the box, we are willing to take risks. Tolerance of ambiguity, on the other hand, is a characteristic that does
not relate to the educational context, since the goal of each teacher is that the problem is solved and does not
remain open for an indefinite period (Morais e Miranda, 2021).

In an educational context it is possible to observe Creativity in two ways: a competence that is intended to be
developed in students and a competence of the teacher that allows to create different experiences (Morais e
Miranda, 2021). Machali and collaborators (2021) examines how teacher creativity drives student engeniusity and
investigates the key role of entrepreneurship education in explaining this relationship. They shows that
entrepreneurship education positively mediates the relationship between teacher and student creativity. This shows
that teachers' creativity can have a positive impact on their own learning.

Gamification and Creativity
As mentioned earlier (table 1) creativity is something that can be enabled by gamification to motivate the player.
An example of this is Core Drive 3 Empowerment of Creativity and Feedback (Chou, 2015). Also, gamification
can stimulate students' creativity by providing challenges, goals, feedback, and recognition (Knutas et al., 2014).
This allows students to take risks in the face of new experiences by seeking solutions to situations presented to
them. It always requires a sense of autonomy, a personal willingness to participate, something that is characteristic
of all gaming environments (Chou, 2015).
There are several gamification models that have been analyzed by Tondello et al (2016, p.317) and twelve
dimensions have been identified that can be characterized as occurring in gamified experiences:
Intrinsic Motivation Heuristics

e  “Purpose and Meaning”

e  “Challenge and Competence”

e  “Completeness and Mastery”

e  “Autonomy and Creativity”

e “Relatedness”
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e  “Immersion”
Extrinsic Motivation Heuristics

e  “Ownership and Rewards”

e “Scarcity”

e “Loss Avoidance”

Context Dependent Heuristics

o “Feedback”

e  “Unpredictability”

e  “Change and Disruption”
The dimension associated with the intrinsic motivation of Autonomy and Creativity was identified in most of the
models analyzed. The aim of this dimension is to help users satisfy their intrinsic need of autonomy by offering
meaningful choices and opportunities for self-expression. Thus, creativity is presented associated with
gamification to fulfil the needs or interests of the players themselves.
This association of creativity is well documented through various authors, including those mentioned (Chou, 2015;
Tondello et. al., 2016). However there is a question that arises, what is the impact of the game designer's creativity?
Can being more creative, i.e. developing a more creative experience with out-of-the-box activities, also influence
the effect of gamification?
During the doctoral research project that was carried out, one of the subjects stood out for his creativity as he
presented very creative activities (Aratijo, & Carvalho, 2018). This led us to raise a hypothesis: the creativity of
the teacher when designing the gamified experience can positively influence the experience itself.

Method

For four months, a group of teachers undertook training to develop gamified activities under the title “Strategies
and digital tools to motivate students to learn through gamification”. Throughout the course teachers understood
how they could apply gamification, were presented with different tools they could use, designed their gamified
activity, and implemented it in the classroom. In the last session the experience was shared among all.

During the training course, data was collected through questionnaires, participant observation, video recording and
analysis of documents produced by the trainees.

For the present paper we have chosen to analyze only one of the subjects who stood out for his creative ability
throughout the design process. Through this case study, we aim to raise questions about how the teacher's creative
capacity influences the gamified experience for students.

The subject is a male history teacher who taught 8" grade students (13-14 years old). I did not have a full timetable,
i.e. I only taught twelve hours a week. He had some experience with games, with preferences for puzzle, strategy,
and discovery types (Araujo, & Carvalho, 2018, 2022).

All collected data were analyzed considering the indicated characteristics such as autonomy, self-confidence,
openness to experience, tolerance for ambiguity, willingness to take risks, passion for what you do or persistence
(Barbot, Besangon and Lubart, 2015; Costa et al., 2015; Morais and Miranda, 2021). This allows us to investigate
two moments: the planning and then the students' reaction to the activities. Checking if the added creativity
influenced the pupils.

Findings

The subject used various digital tools. In total, the students had to complete five tasks. The narrative that initiated
and contextualized the activities was available in the adopted Learning Management System, as well as the
objective of the mission, the role of the students and the tasks to be done.

The students were studying the History of Portugal in the 18th century. Their challenge was to understand the
policy of the Marquis of Pombal in the face of various political, economic, and environmental circumstances. One
of them was the earthquake followed by the tsunami of 1 November 1755, which destroyed Lisbon leaving
countless dead.

The first task was a treasure hunt using the Huntzz app. Pupils arrived in the room and had a message indicating
that they should access the treasure hunt. The teacher was not in the room. From the narrative they were told that
they were going to help the Marques de Pombal find his notes that went out of the window. They needed them for
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the hearing with King José I where they would have to present him with solutions for the improvement of the
kingdom. The scavenger hunt took place in the school space, where pupils in groups followed the clues. At the
end they met the teacher dressed as King José I, and had to present the solutions they identified.

For all activity carried out, each group received coins that were recorded in the Flippity Progress Indicator. These
coins were needed in the last task, where they had to invest in the project to rebuild Lisbon's architecture through
the acquisition of buildings.

Most of the tasks required students to do role-playing games and find the motives that guided the Marquis of
Pombal to make some decisions to govern Portugal during the 18th century. A creative narrative allowed this
involvement in the role-playing activity, and aroused curiosity to continue the task.

In addition to subject and content related activities, students were challenged to demonstrate their connection with
the course. For one of the activities, students had to draw the letter H with students outside the class during recess.
In another activity, they had to ask someone to send a message to the teacher indicating what they thought about
the course. In both tasks they had complete freedom to find the best solution to finalize the task.

The teacher reported that the pupils possibly thought the teacher was crazy, but nevertheless were always engaged
in carrying out the tasks. They turned to the teacher to find out if the task was completed and talked about what
the next task would be.

Based on this description it is possible to identify creativity in two moments: planning (teacher) and application
(pupils).

During the planning the teacher applied his creativity in:

e Narrative: To engage in role playing game activities the narrative had to be captivating. For this the
teacher's creativity was essential, creating a meaningful narrative that created the necessary mystery to
want to unravel the next moment.

e Diversity of tasks: A wide variety of tasks were developed, some of them unexpected, surprising the
pupils.

e Give freedom to achieve the goal: The pupils were given the instructions, giving them freedom to carry
out the task and solve the challenges set.

e  Creating moments out of the box: All the tasks were different from the normal running of a classroom.

During the performance of the tasks, pupils demonstrated creativity when they:

e Do not know what to expect: Pupils accepted risk-taking in the face of something that was unfamiliar to
them. The teacher was not even present in the room, yet they joined the activity with commitment.

e Had the freedom to choose how to solve: The teacher just pointed out the goal, telling them that they
could do whatever they wanted. They were able to achieve the objectives without any suggestion from
the teacher.

e Thinking outside of the box: The students surprised the teacher by solving the problems in an unexpected
way. One example was learners who were not usually interested in the classroom taking over the group
and completing the tasks with great commitment.

By examining the indicated characteristics: as autonomy, self-confidence, openness to experience, tolerance for
ambiguity, willingness to take risks, passion for what you do or persistence (Barbot, Besangon and Lubart, 2015;
Costa et al., 2015; Morais and Miranda, 2021) it is possible to verify the presence of creativity (table 2).

Table 2. Identified characteristics.

Planning Tasks given to students
Autonomy Ignored for 2 weeks the Instructions on what to achieve without
fulfilment of the program indicating how to do it
contents
Self-confidence He believed it would be an Encouragement messages
excellent experience for his
students
Openness to He listened to the students' The students, even though they did not know
experience opinion and adapted some rules what was going to happen, went along
without asking questions
Tolerance for Students chose how to carry out the tasks, so

ambiguity there were different paths. Some of them tried
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several ways, leaving a task unfinished
hoping to find the solution.
Willingness to take He decided to take a risk, even The students, even though they did not know

risks though he did not comply with what was going to happen, went along
the program contents without asking questions.
Passion for what Always enthusiastic and Persistent students, even in the face of
you do or passionate diversity, tried different solutions
persistence

From table 2 it is possible to see that the way it was designed influenced the way pupils performed the tasks. We
can see that there is a mutual influence. The creativity of the teacher drives creativity in the pupils. Even without
knowing what the teacher has prepared, they take risks and follow the instructions trying to realize what awaits
them. They get into the tasks and don't want to disappoint the teacher, so they try to find solutions. Because of the
type of tasks the teacher provides and the freedom they feel, they know they have the freedom to perform. They
also want to achieve the reward.

The teacher said that he had been surprised by the students, as there were learners he had not yet been able to
engage in his lessons, but they had solved the challenges in their groups with great commitment.

All this described example raises the question of the mutual effect of creativity. But it is not only with a case study
that we can reach conclusions. Further research is needed on this issue.

Conclusions and Recommendations

We noted that the whole experience increased the students' participation in tasks they did not carry out before. All
students completed the tasks or tried various ways to complete. They even surprised the teacher with their
solutions.

In this case, the creativity worked as a booster in the gamified activities, i.e. the development of the story and the
diversity of activities provided students with moments of enthusiasm. They felt they had a different strength,
enabling them to find the best solutions. Booster is a game mechanic defined as something the player has access
to allow him to achieve a sense of winning (Chou, 2015).

Creativity can be applied in the development and planning of the gamified activity, as well as being provided to
motivate learners. Diversity of activities as well as creativity applied to a narrative can work as a reward, as a sense
of empowerment that Boosters give to players. Creating the feeling that they are taking a risk because they do not
know what awaits them also creates this effect.

Just as in education a creative teacher can influence the creativity of students, it is expected that the same will
occur in gamification (Machali et. al., 2021; Morais e Miranda, 2021). Therefore, we considered that creativity
can have a dual use in an educational context gamification, but also can provide students with a feeling of
unexpected reward (booster) that increases their involvement.

Further research is needed in the future to see if this hypothesis is verified.
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