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ABSTRACT
This case study investigated what prospective science education teachers think about the use of gamification in education. 44 preservice science teachers were asked to provide their opinions about the use of gamification in education after a 4-week implementation
of gamification. The participants revealed the benefits of gamification such as an increase in motivation, saving time, and preventing
cheating, as well as limitations such as difficulty in classroom management and technological problems. Furthermoer, according to the
participants, gamification applications could be used in the assessment of instruction. While this study was carried out with respect to
the playing practices in the teacher training period, it would be beneficial to study different teaching levels and apply the practices in
different courses to diversify the results.
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INTRODUCTION

I

n recent years, rapid economic, social, scientific, and
technological developments have changed our lifestyle.
In particular, the impact of scientific and technological
developments on our everyday lives is apparent. Due to the
information explosion brought by the developments in science
and technology and the possibilities of information technology
for social and economic development, this period is called the
information society (Kelly-Garrett, 2006). The information
society is characterized by social life in which knowledge
production and transmission are widespread, knowledge is
the main capital and power, the majority of people engage
in information work, and this becomes a part of the life of
the learner (Marangunić and Granić, 2015). The information
society is also defined as a society that allows people to access
easily various presentations that concern people’s lives and
enable them to transform knowledge and, thus, to develop
themselves (Hilbert and López, 2011).
The ways that the information society is predicted to emerge in
the information age differ in terms of the methods of accessing
information, and this differentiation reveals contemporary
educational needs (Hamidi et al., 2011). Rapid developments in
technology are driving many societies toward an informationcentered reality, and as a natural consequence, educational
programs are organized in this direction. Educational policies
are being reshaped from the point of view of an information
society due to the increased investment in education. In this
context, many developed and developing countries have been
innovating to improve their education systems (Kelly-Garrett,
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2006). Particularly the emphasis is on the natural cyclical
relationship between science and technology. This relationship
reveals the necessity of scientific research to develop new
technologies, and at the same time, new technologies are also
important to enable better scientific research. It is, therefore,
necessary to develop individuals who think scientifically and
are technologically literate.
From the beginning of the 2005/2006 academic semester,
science courses in Turkey changed. Science and technology
courses in the new curriculum included contemporary scientific
and technological developments. The vision of these new
science and technology courses was to improve science and
technology literacy and to ensure that all students, regardless
of their individual and cultural differences, became science
and technology literate individuals (Ministry of National
Education, 2015). Science and technology literacy in the new
science and technology curriculum includes scientific process
skills, the nature of science and technology, key science
concepts, the use of mechanistic skills and technology, and
constructivist thinking.
In the 21st century, the use of multimedia (hypermedia) tools,
especially computers and the Internet, necessitates the change
of learning environments in educating individuals for science
and technology literacy (Fraillon et al., 2014). Many research
findings published in the literature (Mohammadyari and
Singh, 2015; van Laar et al., 2017; Šumak and Šorgo, 2016)
have led to the conclusion that the development and use of
multimedia-supported instructional activities that can motivate
students’ visual and intellectual structures in terms of realizing
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meaningful learning have increased student success. In this
point, both the learning cycle approach and multimedia tools
are used in the educational environments. These are different
modes of implementation of the constructivist learning theory
as well as active learning, interaction, and self-learning in other
learning theories (Tam, 2000; Karagiorgi and Symeou, 2005).
The developments in computer and internet technologies, in
particular, have dramatically increased the methods used in
the teaching-learning process and trainers have developed
new teaching-learning models using multimedia tools (Su et
al., 2005).
The influence of the “information era” and the quest for
innovation and quality in education lead to the integration
of new technological tools and practices. One of the popular
terms in education is “gamification.” In the literature, this term
has been defined differently. Deterding et al. (2011) defined
gamification as the use of game design elements in non-game
contexts. EduTrends (2016) defined it as the application of
game principles and elements in a learning environment to
influence students’ behavior, increase their motivation, and
drive participation. Zichermann and Cunnigham (2011)
defined gamification as the process of game-thinking and
game mechanics to engage users and solve problems.
According to these definitions, four components characterize
the gamification concept: Game elements, design, context,
and player.
Table 1 lists the game elements that have the potential to
be used in educational settings according to the learning
and instruction process. In the design of a gamification
environment, several game elements can be used to engage
learners in the instructional process. There is no obligation
to use all the elements. However, for an environment to be
considered a gamification context, at least one of the game
elements as mentioned in Table 1 should be used in every
instructional process.
Depending on the game elements used, gamification offers
some benefits with several impacts in a learning situation. It
is important to note that many of these benefits are based on
hypotheses rather than verifications (Kim, 2015), as there are
few scientific and empirical studies on gamification. However,
some of the main benefits that have been identified (Bruder,
2015; Kapp, 2012; Zichermann and Cunningham, 2011) are
as follows:
• It increases motivation. Students have a greater degree
of involvement in the gamified activity. Game elements

•

•
•

encourage them to keep their motivation positive to
achieve new objectives. Play-based instruction is effective
and useful, making it a good method by which to teach
mathematics without boring or dictating to children.
It provides a safe learning experience. A gamified
learning experience encourages participants to complete
new challenges without the fear of facing real-life
consequences.
It generates cooperation among students. Gamified
activities foster social skills for team play, decisionmaking, and problem-solving.
It informs students about their progress during gamified
activities. The more frequent and timely the feedback, the
more effective the learning is.

Gamification can be used to provide incentives for expected
behaviors in education and to ensure that expected behaviors
help students to reach positive learning outcomes. Moreover,
gamification has many cognitive, emotional, and social
benefits (Lee and Hammer, 2011). Students have the chance
to improve their critical thinking skills as they could spend
several hours applying them in game-based environments
(Gee, 2003). Moreover, students become ready to face learning
failures, since game-based environments can evoke feelings
of curiosity and disappointment (Lazzaro, 2004). Different
studies have demonstrated that the use of gamification in
education increases motivation, learning outcomes, and active
engagement in a course (Lee and Hammer, 2011; Muntean,
2011).
For technology to integrate fully into teaching, technological
tools must be used as assessment tools for both formative and
summative purposes. Gamification applications may be used
for these purposes because, in a gamified activity, students
perform actions while performing complex processes, such
as problem-solving. The evidence required to assess these
skills is provided by the players’ interactions in the activity
(Shute and Ke, 2012). In a gamified activity, the assessment
must be as unintrusive as possible to keep the players engaged.
This can be accomplished through what is known as stealth
assessment (Shute, 2011; Shute et al., 2009). Kocadere and
Çağlar (2015) found that the gamified assessment design
increased enjoyment, flow, learning experience, and motivation
and decreased examination anxiety. Table 2 shows how some
of the game elements support assessment in gamified activities
(EduTrends, 2016).
Competency-based education is a key asset for today’s

Table 1: Game elements in instructional processes
Instructional process

Game elements

Stating goals, objectives, and game rules
Student participation and engagement
Assessment, evaluation, and rewards
Feedback
Cooperation/collaboration

Challenges, missions, how to win or lose points, maintain lives, complete a mission
Character, avatars, multiple lives, restart points, endless possibilities
Virtual coins, lives, equipment, access items, limited or unlimited powers
Clues, signs, progress bars, warnings
Teams, guides, social interaction, battles, communication ways, transactions, helping others
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Table 2: How game elements support assessment
Game elements

How do they support assessment?

Challenges, missions
Game rules and restrictions
Choosing different ways
Multiple lives, restart points, multiple opportunities to
complete tasks
Teams, roles, battles
Points, levels, progress bars

Demonstration of the capacity to apply knowledge and perform specific tasks
Demonstration of attitudes such as respect and honesty
Demonstration of skills such as decision‑making, problem‑solving, and creativity
Development of specific skills or knowledge mastery; demonstration of attitudes such
as resilience and tolerance for frustration
Promotion of collaborative work, problem‑solving, and leadership
Provision of information on student progress toward the attainments of goals

students to succeed in the globalized workplace based on
better alignment between industry needs and classroom
teaching (Strata-Etan Expert Group, 2002). Moreover, to
achieve complex knowledge and develop the ability to put that
knowledge into practice, the competency-based approach has
emerged as a new educational paradigm (Charland et al., 2015).
Literature suggests that gamification can contribute to develop
higher order cognitive abilities such as problem-solving
and critical thinking skills (Oblinger, 2004). Gamification
represents a great potential for a competency-based education,
in which the emphasis is not on the curriculum and domainspecific knowledge but is oriented to a learner-centered and
outcome-based approach. More specifically, gamification
facilitates assessment based on each student’s needs (Hanus
and Fox, 2015). Therefore, in this study, it is aimed to introduce
some educational gamification tools to pre-service teachers and
to enable them to experience these tools. Furthermore, after
the sessions where pre-service teachers have experienced,
their opinions are interrogated about gamification tools. Since
pre-service teachers are seen as teachers of the future, it is
important for them to know and use these tools and also it is
important to reveal their opinions.

Research Problem

In this study, the main research question was: What do
prospective science education teachers think when gamification
applications are used as assessment tools in education? In
this context, the aim of the study was to gather and analyze
prospective science teachers’ opinions about gamification after
they experienced it themselves as students. The sub-questions
of the study were as follows:
• What do participants think about gamification applications
in terms of their benefits and limitations?
• In which stage of instruction do they think that gamification
applications would be the most useful?

METHODOLOGY
Research Design

This paper describes case study research. In a case study,
the main focus is on a contemporary phenomenon within its
real-life context, and the boundaries between the phenomenon
and its context are not clearly evident (Taylor et al., 2015).
In this way, situations that are recognized but do not have a
detailed or in-depth understanding are revealed (Holstein and
Gubrium, 1996).
Science Education International ¦ Volume 30 ¦ Issue 1

Working Group

The study was conducted in the education faculty of a state
university in the 2016–2017 academic year. The sampling
method was purposeful sampling. The main reason for
choosing the working group was that they had already taken
the Biology I and II courses, and the questions used in the
gamification applications are about “biological systems” that
were taught in these courses. Further, the working group had
never experienced gamification. The working group consisted
of 44 pre-service science teachers (25 female and 19 male) in
their 3rd year at university.

Instruments

An open-ended questionnaire and clinical interviews were
used to collect the data.

Open-ended questionnaire

This questionnaire was used to collect data about the
participants’ opinions on the use of gamification in education.
The questionnaire consists of the following three questions.
These questions have been chosen after a literature review.
The participants are asked to write their opinions in response.
1. What are the positive aspects and benefits of the
gamification applications in the courses?
2. What are the negative aspects and limitations of the
gamification applications in the courses?
3. At which stage of the courses should the gamification be
used?

Clinical interviews

A semi-structured clinical interview method was chosen as the
means of data collection because this method is well suited for
the exploration of participants’ opinions regarding complex and
sometimes sensitive issues, and it enables researchers to probe
for more information and clarification of answers.
The interviews were conducted with four participants (two
female and two male). The participants were chosen based on
their written answers to the open-ended questionnaire. Two
of them (one female and one male) had more positive views
than negative ones, whereas the other two had more negative
views than positive ones. In the interviews, the participants
were asked to elaborate on their views about the gamification
applications in the educational environment. To prevent loss
of data, the interviews were recorded through a voice recorder
application on a smartphone.
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PROCEDURE
The implementation of the gamification applications lasted
4 weeks (3 hp/week) in an elective course. The activities for
each week are shown in Table 3.
In week 1, the researchers described what gamification was,
which elements a gamification-based course should include,
and where gamification might be used in the instructional
process. In the following weeks, three different gamification
programs were used so that participants experienced
gamification in an educational environment. In these periods
of instruction, the participants acted as students, answering
questions that the researchers prepared and uploaded in a
gamification application. Figure 1 shows a question and four
answer choices about the types of renals in aves.
The participants used their smartphones to answer the question
within the given time. When the time was up, the smartphone
informed them whether their answer was correct or not and also
their rank among their classmates. All the questions in each
gamification program were related to biological systems, and
they were taken from Pektaş (2008). Pektaş’s (2008) research
determined the validity and reliability of the questions. Since
these questions were part of an achievement test, Kuder–
Richardson Formula (KR21) was applied to scores to measure
reliability. The reliability coefficient was 0.763. For the
content validity of the questions, two academicians in science
education and one biology teacher had revised the questions.

Data Analysis

The qualitative data collected through the open-ended
questionnaires were analyzed using open coding. First,
the significant statements in the open-ended questionnaire
Table 3: Gamification application design
Session

Activity

Week 1
Week 2
Week 3
Week 4

Description of gamification and game elements
Application of Kahoot
Application of Plickers
Application of FlipQuiz

responses were categorized, and themes were emerged.
Second, lists of themes were controlled, and recurring themes
were identified. Finally, the final version of the list of themes
was created.

FINDINGS
In this section, the 44 pre-service teachers’ opinions about the
use of gamification in education are described with respect
to each question in the open-ended questionnaire. Later, the
opinions of the four pre-service teachers who participated in
the clinical interviews are presented.

Positive Aspects and Benefits of Gamification

As shown in Table 4, the increase in students’ motivation is
revealed as the most significant benefit of gamification (39
participants, 88.63%). According to these 39 participants,
applications of gamification in education increase students’
motivation in courses because they can be new and striking
for students if they are used for the first time. Examples of the
participants’ written answers are shown in Figures 2 and 3.
An English translation of Figure 2 would read, “These
applications led students to be more active in courses. With
the help of the applications, the questions were understood
better and permanently. The courses were comprehensive and
entertaining.”
A translation of Figure 3 would read, “The application in the
course has increased the interest of the whole class, and all of
us participated actively.”
Similarly, as the applications were new to the participants, 22
participants (50%) noted emotive responses, such as having
fun during the games, as a benefit of gamification. According
to them, in comparison with traditional instruction methods
commonly used today, the applications of gamification may
allow students to have more fun in classrooms (Figure 4).
Translation in English, “The applications in the course were
very pleasant and entertaining. They also helped us to see
different questions.”

Figure 1: Example question in Kahoot1
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Furthermore, 21 of the participants (47.72%) stated that
gamification applications could help teachers to observe
students’ learning quickly because, using the applications,
teachers can see whether students’ answers were correct.
Therefore, they could recognize the level of students’ learning.
In addition, as the gamification applications are new and
striking, the scientific knowledge that students acquire from
them could be retained on a longer basis (Figure 5).
In English, “When these application are used in class, students
participate in the course more effectively than with the use of a
test, and it becomes more entertaining. Afterward, the success
rate is calculated quickly. We can see in a few seconds who has
Table 4: Benefits of gamification
Benefit

Frequency

Increase of motivation
Being funny
Observation of students’ learning
Permanence of learning
Time‑saving
Collaboration in groups
Prevention of cheating
Rivalry/competition
Attractiveness of technology
Consolidation of learning

39
22
21
14
12
10
7
7
5
3

more wrong and more correct answers. So, time is saved. At
that moment, you have to answer directly, and in every process,
the student himself plays an important role. Each student takes
care of himself. So, he uses practical intelligence without help,
and the speed of solving questions increases. Students develop
the ability to understand and recognize the environment.”
The next benefit that was pointed out with high frequency
(27.27% of participants) was that gamification applications
help teachers to save time in assessment since results can be
obtained within a few seconds.
An interesting benefit that seven of the participants noted were
that gamification applications were useful tools in helping to
prevent cheating. Especially in Plickers, students used different
two-dimensional (2-D) barcodes to answer a question, so they
could not cheat by giving the same answers.

Negative Aspects and Limitations of Gamification

As shown in Table 5, a decrease in students’ motivation was
revealed as the most significant negative aspect of gamification
(22 participants, 50%). This finding seems to contradict
the previous finding that the gamification applications may
improve students’ motivation. However, the participants who
thought that gamification may lead to a decrease in motivation
pointed out that, especially since students’ answers were
evaluated quickly, a student who gives consecutive wrong

Figure 2: First example response to Question 1

Figure 3: Second example response to Question 1

Figure 4: Third example response to Question 1
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answers may lose self-confidence and feel demotivated in the
classroom. In addition, if students do not like the application,
they can lose their motivation (example of participant’s answer
is shown in Figure 6).
In English, “Of course, these applications don’t have only
positive aspects. For example, if a student has low selfconfidence and s/he sees that his/her answer is wrong when
other friends’ ones are correct, s/he may feel uncomfortable,
and therefore s/he loses his/her motivation.”
“Difficulties in classroom management” was the second
most frequently mentioned negative aspect (18 participants,
40.9%). In those 18 participants’ opinions, teachers may
have difficulties controlling classrooms when students
use the applications because teachers then must deal with
technological issues.
As all gamification applications are based on some technology,
possible technological problems may affect courses and instruction.
This negative aspect was cited by 13 participants (29.54%).
Furthermore, as Table 5 shows, 27.27% of the participants
thought that gamification applications take too much time and
Table 5: Negative aspects of gamification
Opinion
Loss of motivation
Difficulty in classroom management
Technological problems
Waste of time
Limitation of time
Applicability
Posing only questions
Discussion among students
Tendency to cheat

Frequency
22
18
13
12
12
9
6
6
3

affect course plans negatively or that, in some gamification
applications such as Kahoot, the time limit may lead students to
give wrong answers or to give answers without putting sufficient
thought into their responses. Furthermore, according to some
participants, gamification tools cannot be applied to every
course (20.45%) and the gamification applications only pose
questions without presenting information such as lecture notes
(13.63%) (example of participant’s answer is shown in Figure7).
In English, “It is difficult to use for every su bject. The time
limit can be problematic for some courses.”

Instructional Stage of Gamification Use

As shown in Table 6, 41 participants (93.18%) thought that
gamification applications could be used in the assessment part
of instruction as summative assessment tools. In the gamification
applications presented in this study, the participants chose a correct
answer in a test with multiple choices. Therefore, the participants
assumed that the applications may be best used to assess students’
learning and to give a mark to determine students’ success
(example of participant’s answer is shown in Figures 8 and 9).
In English, “These applications may be used at the final
stage. Questions cannot be answered without giving some
information about courses. After the subjects are learned,
with the help of games, the knowledge may be consolidated.”
In English, “These applications may be used at the assessment
stage, when courses have been instructed in detail. Students
have the opportunity to consolidate their learning.”
Moreover, 34.09% of the participants stated that gamification
applications could be used in the introduction phase of
instruction to attract students’ attention and motivate them
(example of participant’s answer is shown in Figure 10).
In English, “At the beginning of a course, these applications
may be used to motivate students, to make courses more
interesting and comprehensive.”

Figure 5: Fourth example response to Question

Figure 6: First example response to Question 2
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Figure 7: Second example response to Question 2

Figure 8: First example response to Question 3

Figure 9: Second example response to Question 3

Figure 10: Third example response to Question 3

Table 6: Instructional stage
Opinion

Frequency

Summative assessment
Introduction
Formative assessment

41
15
4

Findings from Clinical Interviews

This section presents the findings from the four clinical
interviews. The participants were coded as P1, P2, P3, and P4,
where P1 and P2 had more positive views about gamification
and P3 and P4 had negative ones. The findings are based on
the participants’ responses to each question.
First, the participants were asked to choose their favorite
application and explain their preference. P1 gave the following
answer:
Science Education International ¦ Volume 30 ¦ Issue 1

I found Plickers as the most efficient between three
applications because in Kahoot, there is a time constraint
to answer the questions, for example, one or two minutes,
and in Flipquiz, we have to work in groups, and I don’t
like to work like this. But in contrast, in Plickers, I can
receive quick feedback on my answers, and there is no
competitive environment. We answer individually, and
we see our levels of knowledge.
P2 responded as follows:
I prefer Flipquiz because this application requires
group work, and in this way, Flipquiz lets students
learn how to work in groups and to enjoy studying in
class. In addition, to use Kahoot in the classroom, we
need to have an internet connection. Because of this
requirement, I think Kahoot cannot be used in any
classrooms.
71

Pektaş and Kepceoğlu: Gamification and science education

P3 and P4 said that they had no preference among the three
applications and that each application could be used in a
different context.
The second question was, “What do you think of using
gamification applications in instruction?“ P4 gave the
following answer:
Nowadays, it is inevitable to use such applications
in classrooms because of the rapid development of
technology. Especially, for me, it is very interesting to
introduce smartphones into educational settings. But I
don’t find them efficient in terms of the time perspective.
In addition, since using mobile phones is not allowed
in schools, it would be very difficult to use Kahoot in
classrooms. This is an important problem.
The other interviewees emphasized that technology illiteracy
would pose a barrier to teachers’ implementation of
gamification applications in the classroom.
The third question was about the role of gamification
applications in assessment. All four participants indicated
that, using the applications, at the end of a subject or a chapter,
they could determine the level of students’ learning and any
remaining deficiencies.
Among the four interviewees, only P3 mentioned the
importance of students’ readiness for the learning materials
when using gamification applications. P3’s response to the
third question is as follows:
When Plickers or Kahoot is played before a new subject is
introduced, we can see how much students know about that
subject and how much they learned from previous courses.
Therefore, we can determine their readiness to start a new
one. Also, if students encounter more than one different
stimulation, their achievement in the courses may increase.
None of the participants emphasized the formative assessment
perspective in discussing the implementation of the
applications.
The last question asked was, “For which grade level would you
consider using these applications as a pre-service teacher?” P4
gave the following answer:
I think that Plickers can be used in primary school classes,
which are not particularly crowded. It can be difficult
to prepare 2-D barcodes in crowded classrooms. I even
think that it would be interesting to organize a Plickers
League among elementary school students to increase
their motivation.
P1 suggested the following:
Kahoot can be implemented in senior classes because of
the time constraints, the need for an internet connection,
and the need for a smartphone or tablet. I think that
the application of Flipquiz will be more efficient in
primary and middle schools where cooperative learning
environments are applied more.
On the other hand, P2 responded as follows:
In our country, basic technology literacy would be needed
for the implementation of such gamification applications
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in the classroom environment. Therefore, I think it would
be more efficient to implement these applications in high
school and upper classes.
P3 said:
The important factor in the basic approach to the
implementation of these practices in the classroom
environment is not related to the class level. Indeed, it
is important whether the classroom environment has the
necessary technological equipment or not.
By examining the clinical interview data, in general, we can
see that these pre-service teachers had different views on
the implementation of the gamification applications in the
classroom environment, but they shared the view that such
applications would increase students’ motivation.

DISCUSSION AND IMPLICATIONS
Overall, the participants stated that they were happy to be
involved in the gamification application implementation,
they enjoyed it, they had an effective and lasting learning
experience, they increased their success through positive
competition, communication with their friends increased,
their desire for work was stimulated, and their interests and
motivations increased. Many studies have shown that the use
of gamification in learning environments positively influences
student motivation, interest, and active participation (Bell,
2014; Lee and Hammer, 2011; Measles and Abu-Dawood,
2015; Rouse, 2013; Toda et al., 2014; Wood and Reiners,
2012). Lee and Hammer (2011) suggested that gamification
will support students emotionally and socially. Simões et al.
(2013) stated that the social fabric of the gamification-based
environment is supported by structures such as competition
and cooperation. Eleftheria et al. (2013) stated that learners
achieved a more comprehensive understanding of the
amusement environment. Harrold (2015) determined that,
with gamification, students improved their learning habits
and increased their ability to solve complex problems
without guidance. Hamari et al. (2014) examined 24 studies
on gamification and found that gamification generally has
a positive influence on student motivation, psychological
outcomes, and behavioral outcomes. In this respect, it appears
that the findings of this study support the above literature.
The participants talked about the lack of infrastructure and
the fact that this caused competition in part due to the adverse
effects of the process. If the shortcomings of the infrastructure
are considered to be related to the distance education process,
not the process of gamification, there is nothing remarkable
as a negative element. There was no study in the literature
that included negative aspects. Educational gamification can
be perceived at first glance as contrary to known learning
approaches. Yet it is clear that this situation is far from one
where students race in contemporary learning approaches;
instead, each individual is valued, and the classroom
environment inspires confidence. However, the results obtained
from interviews with students are a refutation of this criticism.
Science Education International ¦ Volume 30 ¦ Issue 1
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In fact, these students talked about the positive competition
in the course environment and the positive effects of this
competition on success-motivation.
Since the students’ opinions about gamification-based
evaluation are generally positive, it can be integrated into the
curriculum of play, which can be successfully implemented
in the educational process. It is also evident that the process
of education play will have positive effects on students. Since
this study was carried out with respect to the playing practices
in the teacher training period, it is important to study different
teaching levels and apply the practices in different courses to
diversify the results. In addition, the teaching process in the
study was operated with distance education support. It is also
important to examine the reflection of play in the teaching
process in environments where there is no distance education
support.
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