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Abstract—In this research, the impact of gamification applications in science
education on the science learning motivation of students has been determined and
the opinions of students and parents on applications have been discussed. A total
of 16 students and their parents participated in the study. The research was con-
ducted on 4th grade primary students and employed a mixed method consisting
of both qualitative and quantitative elements. The motivation of students for
learning science was obtained through quantitative data, whereas the opinions of
students and parents on the usage of gamification applications were gathered
through qualitative data. In the study, it was found that applications in science
education created a positive impact on the learning motivation of students for
science. Additionally, the research results also displayed that students and parents
have positive opinions on the usage of gamification in science education.
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1 Introduction

In information societies, various needs are arising in the field of education similar to
all fields, while researchers turn to new areas that will meet these needs. Traditional
teaching applications remain insufficient today and it is emphasised that students should
be responsible for their own learning processes, while teachers should serve as guides
for the students [1]. Elmas and Geban [2] claim that, particularly with the rapid devel-
opments in technology, changes have occurred in the roles of students and teachers,
which were followed by the physical changes in classrooms and schools. Nemorin [3]
mentions that web technologies are influential factors in the experiences of students and
states that the interaction in on-line and off-line media that offer modern education en-
vironments create considerable change in students. Online platforms in education make
the feelings of students deeper and play a key role in changing their values, beliefs and
behaviours [3]. The constant development of technology makes the integration of tech-
nology with education compulsory and education systems face the constant need for
change and improvement. This change, in turn, allows for the emergence of new ap-
proaches towards learning and teaching [4]. Osipov, Volinsky and Grishin [5] mention
gamification in education; while Hamari and Koivistoa [6] claim that gamification is
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one of the most popular modern developments, as the importance of technology for
supporting and motivating learners in useful behaviours increases.

Gamification is defined as an education platform, which aims to internalize the ex-
ternal motivations of learners, provides feedback, and rewards [7]. It is described as a
new trend, which is aimed at increasing the interest, participation, motivation and loy-
alty of learners [8]. It is stated that the main discussions about gamification started
around the end of 2010 [9, 10]. In recent years, the popularity of gamification increased
in several areas, such as business, marketing, corporate management, finance, health,
education, news and entertainment media; one of the basic purposes of gamification is
to apply game design elements in real-world contexts and to increase the motivation
and performance of learners [10, 11, 12, 13]. Gokkaya [7] explains that game design
elements are particularly used with the purpose of increasing effectiveness in reaching
targets. Dicheva et al. [11] assert that traditional education was perceived by most stu-
dents as ineffective and boring and explain that gamification reinforced not only
knowledge but such skills as problem solving, cooperation and communication.
Nedergard [12] emphasises that various game elements could be added to gamification,
whereas Seixas, Gomes and Filho [14] state that studies try to determine why games
are so attractive to students. Kapp [9] emphasises that for the last 40 years, game re-
search has focused on displaying evidence-based results on when, why and how games
could be used in classes.

In addition to the scope of games, it is stated that game design elements and game
mechanisms of gamification are used with the purpose of attracting the attention of
learners and solving problems [15]. Al-Azawi, Al-Faliti and Al-Blushi [16] claim that
games could make the concept of learning more fun for learners and provide a platform
for creative thinking; furthermore, they act as a motivational factor for learning. Re-
searchers have displayed the differences between game-based learning and gamifica-
tion and emphasized that gamification transforms the learning process into a game as a
whole, whereas game-based learning uses games as part of the learning process. In
gamification, the entire learning process becomes a game with the aim of motivating
and interacting students through game mechanics and game elements [16]. Having been
integrated with educative applications and processes, gamification includes badges,
leader boards, progress bars and meters, points and other earned rewards [15]. Lister
[17] states that widely used game elements such as badges and boards could motivate
students. Moreover, Caglar and Kocadere [18] state that despite the scarcity of research
studies with positive results and the controversy surrounding it’s encouraging impact
on individuals in terms of competition, studies have displayed that gamification has
such advantages as increasing motivation, ensuring dedication to the learning environ-
ment and creating an enjoyable learning environment. Additionally, it is stressed that
gamification reinforces learning at school [13].

The purpose of gamification is to make the learning process more attractive for learn-
ers and to ensure that they gain different learning experiences through a learning envi-
ronment that is numerous fun activities [19]. In addition, Giiler and Giiler [19] state that
in learning designs employing gamification, the concept of motivation is an important
element. Motivation is defined as one of the most important sources of power, which
determines the direction, strength, determination of student behaviours at school and
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the speed of reaching purposes in education environments [20]. It also improves crea-
tivity by affecting the usage of knowledge, and the conceptual and technical skills of
learners [21]. Moreover, it is explained as one of the factors that creates interest and
anxiety in students and ensures that they become constructive, creative and efficient
individuals by encouraging them to actively participate in classes [22]. Colak and Cirtk
[23], on the other hand, claim that one of the major problems faced by students is a lack
of motivation for participating in academic activities, which is among the most chal-
lenging topics for educationists. Mentioning different motivation types, Ryan and Deci
[24] aimed to review the differences between external and internal motivation and sum-
marized the functional differences between these two types of motivations. Reiss [25]
defined internal motivation as the individual “doing something for himself”, whereas
external motivation is described as “individuals seeking to make others happy or an
instrumental purpose”. In this context, it is believed that it is essential that students have
internal motivation during the learning process. In their study, Hong and Masood [26]
stated that gamification has a higher potential for ensuring class participation compared
to traditional teaching methods and concluded that gamification was more effective on
the internal motivation levels of students for learning compared to traditional teaching
methods. However, in their study on the impact of gamification in science teaching on
external and internal motivation, Erdogdu and Karatas [27] concluded that using badges
in particular increased the external motivations of students, whereas it did not affect
their internal motivation. Sanchez-Martin, Caflada-Cafiada and Davila-Acedo [28] ex-
pressed that gamification is a modern technique in science education, which requires
that the student participates in an entertaining structure while learning. Mekler, Briihl-
mann, Opwis and Tuch [29], on the other hand, explained that studies included discus-
sions on whether gamification elements affected the motivation of learners and stated
that more research is needed to determine the impact of game elements such as points,
levels and leader boards on internal motivation. Similarly, Nedergérd [12] displayed in
his study that more advanced research on the discussion of internal motivation in gam-
ification is required. Sanmugam et al. [30] mentioned that exploring the impact of gam-
ification elements on students is essential. In this context, it is believed that more re-
search is needed to determine the impact of gamification applications in science educa-
tion on the motivation of students. Additionally, as a result of the literature search con-
ducted, it was found there is an insufficient number of studies on gamification applica-
tions in science education. In this context, effort is paid to identify the impact of gami-
fication applications used in science education on the motivation of students for learn-
ing science. Moreover, it is believed that parents are as important as teachers in increas-
ing the motivation of students and, in this direction, attention was paid to include par-
ents in the study as well. In this context, it was aimed to identify the opinions of parents
on gamification applications in this study. Answers were sought to the following ques-
tions in order to reach the purposes of the study:

o [s there any significant difference between the pre-test and post-test scores on the
motivations of 4th grade primary students on learning science?

e What are the opinions of 4th grade primary students on the usage of gamification
applications in science education?
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e What are the opinions of parents on the usage of gamification applications in science
education, before and after the application?

2 Method

This study was designed with a mixed method consisting of both quantitative and
qualitative elements. The quantitative data needed for determining the motivation of
students for learning science were obtained with a “motivation scale for learning sci-
ence”, while the qualitative data based on student and parent opinions on the usage of
gamification in science education were collected through an “interview form”.

2.1  Research participants

The research was conducted on 16 students studying at primary schools under Min-
istry of National Education of Northern Cyprus as well as their parents. In determining
the schools where the application would be realised, the voluntariness and willingness
of school managers, students and parents in relation to the study were taken into con-
sideration with the purpose of obtaining reliable information from research data. Par-
ticularly as a result of the preliminary interviews held with school managers, the re-
search was conducted in one of the volunteering primary schools. In the determined
school, all the 4th grade students taking the science education class (n=16) volunteered
for the study. In total, 9 (52.6%) of the students were girls and 7 (43.8%) of them were
boys. All of the students were 10 years old. Additionally, 12 (75%) mothers and 4 (25%)
fathers participated in the study. In terms of age, 6 (37.5) of the parents were between
30 and 35 years old, whereas 10 (62.5%) were between 36 and 40 years old.

2.2 Research design and procedures

In this research, the opinions of students and parents on the usage of gamification
applications in science education were studied and the impact of gamification applica-
tions on the science learning of students was explored. Researchers interviewed the
manager of the school where the application would be conducted and provided infor-
mation on the study. After this process, they invited the parents of the 4th grade students
on a day agreed with school manager and conducted a 35-minute seminar on the re-
search. All parents (n=16) volunteered to participate in the study. In addition, written
permission was received from 16 parents who allowed their children to participate in
the study.

The research used a single group pre-test — post-test experimental design and was
conducted on 4th grade science education. The design of the research is shown in Figure
1. The “Motivation scale for learning science” was used in order to determine the im-
pact of science education supported by gamification applications on the science learn-
ing motivation of students, whereas “interview forms” were used in order to explore
the opinions of parents and students on gamification applications.
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Motivation scale for learning science: In this study where gamification applica-
tions are employed, effort has been paid to determine the impact of activities directed
towards science education on the motivation of students for learning science. In the
study, the “Motivation scale for learning science”, developed by Dede and Yaman [31]
in 2008, was employed. The scale consists of 23 expressions and 5 sub-dimensions:
“motivation for doing research (37-17-21-25-6-29)”, “motivation for performance (12-
24-14-18-30)”, “motivation for communication (26-27-31-38-35)”, “motivation for co-
operative work (23-39-34-22)”, and “motivation for participation (20-32-11)”. The
scale consists of both positive and negative expressions is in a 5 Likert type (1 = defi-
nitely disagree; 5 = definitely agree). Dede and Yaman [31] stated that the scores in the
scale were between 1.00 and 5.00 and, as the scores obtained from the scale approached
5.00, the motivation levels of students were high, whereas scores close to 1.00 showed
low motivation. In this context, it was interpreted that as the scores obtained from this
research approached 5, motivations on science learning increased, whereas scores
closer to 1.00 showed low motivation.

Interview form on the usage of Gamification applications in science education:
In order to determine the opinions of 4th grade students taking a science education class
supported with gamification applications, a semi-structured interview form prepared by
researchers was used. The interview form, which was prepared with the purpose of
evaluating the opinions of students on the application, consists of questions aimed at
determining the effectiveness and limitations of gamification applications. Attention
was paid to ensure that the interview form prepared for students was suitable for 4th
grade primary students and therefore, opinions were sought from experts. In addition,
a semi-structured interview form was prepared in order to determine the opinions of
parents on gamification applications before and after the application. The semi-struc-
tured interview form prepared for parents was aimed at identifying the awareness, emo-
tions and opinions of parents on gamification and the ClassDojo applications. Interview
questions prepared for both students and parents were prepared based on the related
literature. In particular, in order to provide a basis for the structural validity of the ques-
tions in the interview forms, the opinions of educationists (n=6) and primary school
teachers (n=7) were also obtained. Interview forms on the usage of gamification appli-
cations in science education were prepared separately for students and parents so that
they could serve the intended purpose.

------------- Pre-test+ - -  Application - - -+  Post-test]
[ Motivationscalefor-
Motivation- scale: for- Science-education- learningsciencef
learningsciencef supported with gamifi- Parent interview form¢q
Parent interview form¢ cationapplicationsy Studentinterview-
form€

Fig. 1. Design of the research
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2.3  Application

Before the application, a meeting was held with the parents of the 4th grade students
where the research would be conducted and information on the research was given.
Additionally, written permission was obtained from the parents regarding the partici-
pation of their children in the study. Attention was paid to ensure that the students and
parents who would participate in the study had Internet access, smartphones or tablets.
The “Motivation scale for learning science” (pre-test) was applied to the 4th grade stu-
dents in the first week of the application, while face-to-face interviews were held with
the parents (n=16). In the semi-structured interview form, which was prepared for the
parents, the purpose was to determine the emotions and opinions of parents on the par-
ticipation of their children in an application, which would be different from traditional
methods. In addition, an attempt was made through the face-to-face interviews held
with parents before the application to determine whether they were knowledgeable
about applications such as gamification.

In the application, which continued for 12 weeks and 36 hours in total, the content
on science education was conducted based on the curriculum of the science class of 4th
grade primary school students. The students were taught such chapters as “let us solve
the puzzle of our body” and “microscopic living things and our environment”. Activi-
ties on science education were performed with the ClassDojo application, which is a
gamified class management method. The fundamental reason for preferring the
ClassDojo application in the study was that it allows the teacher to share the behaviours
displayed by students in the classroom with parents. In addition, the fact that ClassDojo
was a free-of-charge application with language options was seen as particular benefit.
The language option in the ClassDojo application allowed the students to easily partic-
ipate in activities in their native languages. In order to ensure reliability, the application
was realised by only one of the researchers. The researcher who conducted the applica-
tion participated in the classes of the 4th grade primary students as their science teacher
for 12 weeks. The researcher first registered to the ClassDojo application as a member
and created a virtual class. The virtual class was named by the researcher as “Laleler”.
The students who would participate in the application were also registered by the re-
searcher in the ClassDojo class. After forming the class, the researcher projected
ClassDojo application to the smart board and introduced it to the students (n=16). In
addition, she guided the students in registering in the ClassDojo application as a mem-
ber. Each student who participated in the application chose his/her own avatar in the
ClassDojo application. The researcher sent invitations to join the ClassDojo application
to both students and their parents. Parents registered in the ClassDojo application with
the code that was sent by the researcher. In this context, parents were included in the
learning environment and communication between the teacher, parents and students
was established. The researcher aimed to bring together the parents and students by
using the ClassDojo application and sharing photographs, videos and messages
throughout the school day in order to work with parents and students as a team, and to
share classroom experiences.

The researcher added both positive and negative student behaviours to the ClassDojo
application and scored the behaviours of the students during the application. The aim

iJET — Vol. 14, No. 1, 2019 9



Paper—Use of Gamification Applications in Science Education

here was to give negative scores to the students’ skills that require improvement so as
to correct mistaken and incomplete behaviours. During the class, s positive behaviours
of students such as “problem solving, helping others, being participatory etc.” were
rewarded with badges so that that the students would make the effort to gain more pos-
itive badges and correct their mistaken behaviours. At the end of each chapter, the
scoreboards received by students were shared with the class. Moreover, the students
had the opportunity to evaluate their own performances based on the scores and badges
they had earned. In addition, besides giving scores to student behaviours, photographs
were taken during the activities and classes throughout the day and classroom stories
were formed, which were shared with parents, who provided their own interpretations
on the shared photographs and expressed their opinions. Students also performed coop-
erative learning activities throughout the application. For cooperative learning activi-
ties, 4 different teams of 4 students each were formed (see Figure 2). In these heteroge-
neous teams, students gave names to their teams as well. In addition, students were
given the freedom to name their own teams. The names chosen by students were “siiper
dortlii”, “doga grubu”, “korocular”, and “yaratici ¢ocuklar”. In the cooperative learning
teams, students conducted studies around a shared goal, such as resolving an issue re-
lated to natural sciences, performing given tasks and solving a problem. Tasks were
chosen in accordance with the levels of students with the aim of increasing their self-
confidence levels. Teammates who were responsible for each other’s’ learning assumed
individual responsibilities, provided feedback about their studies and motivated each
other. The researcher, on the other hand, assumed the role of a guide and helped the
teammates to solve the problems they encountered. Teams completed homework at the
end of each class with the purpose of reinforcing the covered topics and conducted
projects at the end of each chapter. Teams that successfully completed the tasks given
at the end of the activities were awarded with badges. By using a common iPad in the
classroom, students uploaded the pictures and videos of their works on the ClassDojo
application and performed discussions in the classes. In the application where learning
by doing and living was conducted, observations in natural environment were made,
particularly in the “microscopic living things and our environment” chapter and the
children had the opportunity to discuss the living things whose photographs they had
taken in the class. In the application where such techniques as brainstorming were used,
the purpose was to develop the creativity of the students. In addition, with the ClassDojo
application, every student created a portfolio in which he/she could exhibit the class
activities. Screen captures of science education activities are given in Figures 3 to 7.
Throughout the application, parents had the opportunity to follow the activities that
children performed in the class. In addition, the researcher conveyed all announcements
to the parents via the ClassDojo application. Feedback regarding the development of
children was also given through this application. The success status and homework per-
formance of students were monitored with the ClassDojo application. Student behav-
iours were analysed for each individual and the class as a whole and evaluations were
subsequently made. The researcher provided feedback to the students in regard to the
evaluation results and gave awards to the teams that obtained the highest score in the
group studies. Again, the students who received the highest scores were given the right
to change their avatars in order to increase the motivation of students towards the class.
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At the end of the 12 weeks, the “motivation scale for learning science” was applied
as a post-test in order to determine whether there was an increase in student motivations
for learning science. Additionally, face-to-face interviews were held at the end of the
application with the purpose of determining the opinions of students and parents on

science education that employed gamification applications. The interviews lasted be-
tween 20 and 25 minutes.

Fig. 2. Cooperative learning team Fig. 3. Cooperative learning studies
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Fig. 4. Score distribution of teams
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Fig. 6. Project Studies Fig. 7. Sharing in virtual class of the projects
performed in nature

2.4  Data Analysis

Frequency, percentage, mean, standard deviation and Wilcoxon signed-rank test
techniques were used in the analysis of quantitative data obtained from the research.
The Wilcoxon signed-rank test was used with the purpose of testing the significance of
the difference between the scores belonging to two related measurement sets. In addi-
tion, this test takes into consideration the direction and amount of the difference scores
belonging to two related measurement sets. In the literature, it is stated that this test is
frequently used in intra-group studies that are conducted with a limited number if test
subjects in social sciences [32]. In this study, due to the low number of test subjects,
pre-test — post-test measurements obtained from motivation scale for learning science
were analysed with Wilcoxon signed-rank test techniques. The values obtained at the
end of analysis were interpreted at 0.05 significance level.

Qualitative data of the study were obtained through face-to-face interviews with stu-
dents and parents. In order to prevent data loss in the interviews, all conversations were
recorded by the researcher. The recorded data were transcribed at the end of the inter-
views and analysed using the content analysis technique. One of the researchers ana-
lysed the transcribed texts and the other performed a double-check. Reliability calcula-
tion of qualitative data was conducted using the “reliability = agreement / (agreement
+ disagreement)” formula proposed by Miles and Huberman [33]. The concordance
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between two encoders was calculated as 80 percent. The categories created after coding
were tabulated as frequencies. The obtained findings were supported by citations from
the opinions of both students and parents. The students were indicated as (S) and parents
were indicated as (P) in the citations.

3 Results

The findings obtained from the study conducted with the purpose of determining the
impact of gamification applications on the motivation of students for learning science
and discovering the opinions of students and parents in regard to the usage of gamifi-
cation applications are as follows.

3.1 Comparison of motivation scores of students for learning science

The Wilcoxon signed-rank test analysis technique was used in order to determine
whether there was a significant increase in the motivation of students on leaning science
at the end of gamification applications. The findings obtained from the pre-test and
post-test scores on the motivations of the study group on learning science were tabu-
lated and interpreted (see Table 1).

Table 1. Comparison of pre-test and post-test scores of students

Dimensions Mean Sum of z p
Posttest — Pretest N Rank Ranks
Motivation for do- | Negative Ranks 2 6.75 13.50
ing research Positive Ranks 11 7'05 77'50 -2.24% .025
Ties 3 ) )
Motivation for per- Nega_tlve Ranks 4 6.00 24.00 i
formance Positive Ranks 11 -2.05 .040
. 8.73 96.00
Ties 1
Motivation for Negative Ranks 3
N - 5.33 16.00 *
communication Positive Ranks 10 -2.07 .038
. 7.50 75.00
Ties 3
Motivation for co- | Negative Ranks 3 6.83 2050
operative work Positive Ranks 11 7' 63 3 4' 50 -2.02% .043
Ties 2 ) )
Mgtlvgtlon for par- Nega_tlve Ranks 5 4.60 23.00
ticipation Positive Ranks 7 -1.26%* 206
Ties 4 7.86 55.00

* Based on negative ranks

The Wilcoxon signed-rank test results in regard to the significant differences be-
tween the motivation for learning science of students before and after the application
are given in Table 1. Analysis results show that there is significant difference between
the scores obtained from the motivation scale for learning science by the 4th grade stu-
dents participating in the study before and after the test. It has been determined that
there is a significant difference between the pre-test and post-test scores obtained by
the students from the “motivation for doing research” dimension (z=-2.24, p<.05), “mo-
tivation for performance” dimension (z=-2.05, p<.05), “motivation for communication”
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dimension (z=-2.07, p<.05) and “motivation for cooperative study” dimension (z=-
2.02, p<.05). Considering the mean rank and sum of ranks of the difference scores, it is
seen that this difference is in favour of the positive ranks, indicating the post-test score.
However, no significant difference was found in the motivation levels of students in
terms of participation (z=-1.26, p>.05). In this context, it can be claimed that students
are always willing to participate in science education, but that their motivation for doing
research, communication and cooperative study increased positively after the test. The
findings obtained from the study displayed that gamification applications are generally
effective in increasing the motivation of students for learning science.

3.2 Opinions of students in regard to gamification applications in science
education

Face-to-face interviews were held with students participating in the study in order to
determine their emotions and opinions in regard to the usage of gamification applica-
tions in science education. During the interviews, students were asked such questions
as “Did you like the science education classes?”’, “Were class activities nice?”’, “What
did you learn in this class?”, and “What do you think about this course?” The satisfac-
tion status of students in regard to the application is given in Table 2.

Table 2. Satisfaction of students in regard to gamification applications in science education

Themes Codes f

Satisfied 15

Satisfaction with science education classes Indecisive 1
Unsatisfied -

As can be seen in Table 2, a majority of students expressed their satisfaction with
the science education that incorporated gamification applications. From the data ob-
tained in the research, it was determined that only one student was indecisive about the
science education that employed gamification applications. Some of the opinions of
students are given below:

(S9): “I wish our other courses were like this.”

(S11): “Our classes were very nice.”

(S3): “I would like to take this course again.”

(S5): “T am sad this course is over.”

(S12): “We always did things in the class. My teacher gave me tasks, but sometimes
I was bored and did not want to do them.”

The findings obtained from the study reveal that a majority of students were satisfied
with the application and participated with pleasure. However, only student S12 showed
an indecisive attitude towards the applications in which he/she participated. It is be-
lieved that S12 showed an indecisive attitude, as he/she did not want to do the tasks that
were given in the class environment. The opinions of students in regard to science ed-
ucation that used gamification applications are given in Table 3.
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Table 3. Opinions of students in regard to the effectiveness of gamification applications in sci-
ence education

Themes Codes f

Student-student communication 14
Student-teacher communication 8

Intra-class communication Valuing 6
Ease of learning 4
A democratic environment 1
Fun 13
Curiosity 11

Motivation Willingness 7
Attractive 5
A different application 2

The opinions of students in regard to gamification applications are classified under
two different themes titled “intra-class interaction” and “motivation”. A majority of
students stated that gamification applications realised in science education increased
intra-class interaction. Students also stated that their communication with classmates
was positively affected at the end of the gamification applications (f=14). Some stu-
dents, on the other hand, stated that gamification applications improved their commu-
nication with their teacher (f=8), whereas others claimed that they performed studies
with their teammates during application and that teammates supported and valued each
other (f=6). Some students stated _that gamification applications provided convenience
in learning topics (f=4). One student claimed that decisions were taken with the entire
class in the applications in which they participated and that a democratic environment
was created (f=1). Some of the opinions of students are given below:

(S15): “It was fun to name our teams with our friends.”

(S4): “Working with my friends made me very happy.”

(S10): “My teacher never got angry when I wanted to ask something.”

(S7): “Sometimes we helped each other with my friends. It was nice to help each
other with my friends. I love my teammates.”

(S6): “Doing homework with my friends prevented me from forgetting the topics.”

(S2): “When I gave wrong answers to questions, first my friends and then my teacher
helped me correct it.”

(S8): “Leaving the classroom during class, taking photographs and sharing them in
ClassDojo ensured that I learn topics more easily. For example, after I saw the tree
roots, it was easier for me to remember that tree roots prevented landslides.”

Gamification applications positively affected the motivation of students for class.
Most of the students expressed that the applications in which they participated were fun
(f=13) and stated that they were curious about the class (f=11). Students also expressed
that they participated in the classes willingly and gladly (f=7) and explained that pho-
tographs shared in ClassDojo application were particularly interesting (f=5). Two stu-
dents stated that the application was very different from other classes and emphasised
that they loved this difference:
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(S16): “This class was nothing like other classes. For example, we never had teams
in class before. We had not used ClassDojo either...”

(S3): “Sharing pictures in ClassDojo was fun.”

(S9): “I wanted me and my teammates to take all the badges that our teacher gave in
the class.”

(S4): “I am no longer embarrassed to give answers when my teacher asks me ques-
tions.”

(S11): “I was very glad that our teacher gave us rewards.”

(S5): “We did with my friends what we were asked by our teacher by leaving the
classroom. We covered topics as if we were playing games. I had lots of fun.”

(S87): “I really enjoyed coming to class with my tablet and using our tablets in the
class. I liked this class very much.”

As can be seen in Table 3, students were satisfied with the gamification applications
in which they participated. In addition, science education which employed gamification
applications attracted the attention of students towards the class and motivated the stu-
dents for learning. In this context, the findings obtained from the qualitative data sup-
port the quantitative findings obtained from the motivation scale for learning science.

3.3 Opinions of parents in regard to the employment of gamification
applications in science education

In order to determine the opinions of parents in regard to the usage of gamification
applications, face-to-face interviews were conducted both before and after the applica-
tion. The semi-structured interview form prepared by the researchers for the parents
consisted of two sections, namely before and after application. Before the application,
parents were asked such questions as “Do you think that science education classes of-
fered at schools are adequate?”, “What are your expectations from science education
classes?”, “Are you knowledgeable about gamification applications?”” At the end of the
application, parents were asked the questions “What do you think of gamification ap-
plications?”, “Are you satisfied with this application? Why?”, “In your opinion, what
are the strengths and weaknesses of gamification applications?”, “Would you like it if
your child participated in these applications in other classes as well?”, “Do you consider
taking part in these applications at other times, too?” Qualitative data obtained from the
interviews were classified into themes and codes and frequency tables were created.
Table 4 provides details on the opinions of parents in regard to the usage of gamification
applications before and after the application.
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Table 4. Opinions of parents as regards usage of gamification applications

Themes Codes f
I am unaware of gamification 16
applications
An untypical education 8
Opinions before application It might be a waste of time 5
It might be beneficial 4
Worth trying 2
Reparticipation 16
A wonderful application 14
It must also be used in other 14
classes
Opinions after application Effective communication 10
Beneficial 8
Effective feedback 6
Motivating 6
Fun 3

As can be seen in Table 4, before the application, the parents did not have any infor-
mation about gamification applications (f=16). Some of the parents stated that gamifi-
cation applications were different from the traditional system to which they are accus-
tomed (f=8) and that it could be a waste of time and as these applications were untypical
(f=5). Some parents, unlike others, expressed that these applications could be more
beneficial as they were different from traditional education (f=4) and they believed they
could be worth trying (f=2). Some of the opinions of parents are given below:

(P6): “If the teacher does not lecture the children in the class and make them write
down all the information in their notebooks, children cannot learn the topics of the
class.”

(P2): “If the teacher does not lecture in the class, the children will not be able to
learn. It will be a waste of time.”

(P9): “The idea that children will learn by doing projects together does not seem very
convincing to me. I think that the teacher should perform and be active in the class-
room.”

(P15): “I think that it will be beneficial if the children participate in different appli-
cations so that they can learn and like the class.”

At the end of the application, face-to-face interviews were held with the parents
again and their opinions were consulted on gamification applications also in which they
also participated. As can be seen in Table 4, all parents stated that they were willing to
participate in the gamification applications in the future. In addition, parents stated that
gamification applications were wonderful (f=14) and that they were satisfied with this
application. Parents also expressed that gamification applications should be used in
other classes as well (f=14) so that they could maintain constant communication with
the teacher (f=10). In particular, parents who complained that they could not visit the
teacher at school as they worked said that they could easily communicate with the
teacher through the ClassDojo application. Parents who found the gamification appli-
cation beneficial (f=8) explained that they had the opportunity to follow the feedback
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in regard to the development of their children with the ClassDojo application (f=6). A
total of 6 parents stated that these applications motivated their children towards the
class, whereas 3 parents claimed that the applications created a fun learning environ-
ment for their children. Some of the opinions of parents at the end of the application are
given below:

(P8): “In the beginning, I had thought that such an application was not necessary.
But now I realise that my son participated in the classes enthusiastically and had fun.”

(P16): “Education was given effective, which was very different from the education
system that children are accustomed to. I wish that other teachers also use this applica-
tion in their classes.”

(P14): “I had as much fun as my daughter. I had the chance to follow the activities
that my daughter participated in in the science education classes every week.”

(P7): “As I had to work during school hours, I never had the chance to see the teacher.
With this application, I had the opportunity to see the teacher outside school hours.”

(P5): “We performed an application outside the system to which we are accustomed.
This application increased the willingness and interest of my son towards the class.”

As can be seen in Table 4, the opinions of parents after the application in regard to
the gamification applications developed in a positive direction. With gamification ap-
plications, students abandoned their passive listener approach in the classroom and as-
sumed an active role in the learning process. In this context, parents expressed their
satisfaction with the gamification applications and suggested that similar applications
should be realised in other classes as well.

4 Discussion and Conclusion

The purpose of this study was to explore the impact of gamification applications on
the motivations of students for learning science as well as to identify the opinions of
students and parents on the application. In the research conducted on 4th grade primary
school students and their parents, it was found that gamification applications positively
increased the motivation of students for learning science. The results obtained from the
study showed that there is significant increase in the motivation scores of students on
learning science before and after application. It is believed that the increase in motiva-
tion of students towards doing research, performance, communication and cooperative
studies in science education resulted from the effectiveness of the gamification appli-
cations. Sar1 and Altun [34] included gamification elements in teaching activities in
their study and concluded that gamification elements increased the interest, motivation
and willingness of the students to participate in the class. In this context, Sar1 and Altun
[34] made some suggestions to researchers and teachers at the end of the study in regard
to the effective use of gamification in classes. In their study, Ding, Kim and Orey [35]
used gEchoLu, which is a gamified online discussion tool with the purpose of increas-
ing student participation and motivation. At the end of the study, it was found that game
elements such as badges, thumps-ups, progress bars and avatars used in gEchoLu
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encouraged student participation in online discussions. Likewise, Khan, Ahmad and
Malik [36] conducted a study on secondary school science classes and concluded that
digital game based learning applications positively affected student participation. In
addition, Yildirim [37] integrated a gamification framework to curricula with the pur-
pose of improving students’ motivations, academic success and attitudes towards class
and concluded that the applications had a positive impact on the students’ academic
success and attitude towards the class.

Sanmugam et al. [30], who defined gamification as a new approach in the education
world, stated that understanding the connection between student success and gamifica-
tion elements is important. Sanmugam et al. [30] conducted a study on 29 secondary
school students who were taking a science class and determined that technology and
game elements were effective in changing the viewpoints of students. Buckley and
Doyle [38] stated that there are suggestions in the literature that gamified learning ap-
plications could increase student participation and improve learning. In their study
which examined the impact of online gamified learning applications on the internal and
external motivation of students, Buckley and Doyle [38] found that gamification appli-
cations had a significantly greater impact on intrinsically motivated students. Moreover,
Buckleya and Doyle [38] concluded in their study that there was a positive correlation
between intrinsic motivation and participation. In addition, Buckley and Doyle [38]
concluded that gamified learning applications generally had a positive impact on the
learning of students. Likewise, Tunga and Inceoglu [39] studied the impact of using
gamification in e-learning environments on the motivation of learners. The research
findings showed that using gamification elements in e-learning environments had a pos-
itive impact on the motivation levels of students [39]. In this context, it can be claimed
that the findings of the mentioned study are supportive of the findings obtained in this
research.

The findings obtained from the research demonstrated that the students were satis-
fied with gamification applications. Students expressed that they had healthier commu-
nication with their friends and teacher in the classroom due to the use of gamification
applications; they also stated that they had the chance to learn science education topics
more easily on ClassDojo, which was designed with the purpose of creating a virtual
class. In addition, students found the applications in which they participated enjoyable
and interesting. Yildirim and Demir [40] found in their study that students had positive
opinions towards gamification-based teaching programmes. Students stated that they
were happy to participate in gamification-based teaching programmes, that they had
fun, found themselves in a better and more permanent learning experience, that positive
competition increased their success and the communication with their friends increased
[40]. Likewise, in one of his studies, Burger [41] displayed that ClassDojo was a very
motivating class management system for students. Burger [41] stated that students and
teachers thought that ClassDojo affected student achievement due to the increase in
student participation. Likewise, the study developed by Chiarelli, Szabo and Williams
[42] detected that ClassDojo had a positive impact on student behaviours. In addition,
it was stated that ClassDojo helped students become more informed about behavioural
preferences. MacLean-Blevins [43] determined in the study using the ClassDojo appli-
cation that the positive and self-regulatory behaviours of students increased, whereas
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negative behaviours decreased. In addition, it was found that a majority of the students
were positive about the online system. In summary, researches display that gamification
applications and ClassDojo increased the class participation and motivation of students
and positively affected intra-class communication and student behaviours. The findings
in the literature that are summarised above are supportive of the findings obtained from
this study.

Another research result is that parents also had positive opinions about the gamifi-
cation application at the end of the application. Parents who did not have any infor-
mation about gamification applications before the applications found the activities ben-
eficial and effective at the end of the application. Parents especially stated that they had
the opportunity to communicate effectively with the teachers and explained that they
could follow the development level of their children closely. In addition, parents ex-
pressed that gamification applications motivated their children towards the class. In this
context, the results obtained from the opinions of parents in regard to the application
are consistent with the opinions of their children. Bicen and Kocakoyun [44] concluded
in their study which used ClassDojo, an intra-class communication application, that
students and parents had positive opinions on ClassDojo applications. Students stated
that they felt excited about the ClassDojo application, while parents stated that the
ClassDojo application improved the behaviours of children positively and was a moti-
vating and enjoyable mobile application [44]. Likewise, Muntean [45] expressed that
gamification helped increase the motivation of students towards learning and explained
that with the help of positive feedback, students were more encouraged towards learn-
ing. Moreover, Hong and Masood [26] compared the traditional teaching method and
gamification teaching method and found out that the gamification method had greater
potential for increasing both the class participation and intrinsic motivation of students
towards learning.

The obtained results demonstrate that gamification applications are effective in de-
veloping positive behaviours in the students. In addition, it was found that students and
parents had positive opinions in regard to the gamification applications. In this study,
gamification applications were only applied with 4th grade primary students and the
science education class that these students attended. At the end of the application, most
of the parents who participated in the study recommended that gamification applica-
tions should also be used in different classes. In this context, it is suggested that gami-
fication applications should be used at other levels of primary education and studies
should be conducted to explore its impact in other classes. Besides, it is recommended
that researchers should take into account the conclusions of this study in their future
research conducted on this purpose.
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