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Avrticle Info Abstract

Keywords: This study aims to investigate the effect of gamification on fifth-grade students’
e academic achievements and attitudes towards mathematics course. For this purpose, the

Gamification hi f the “fractions” . fth h . . .

Educational technology tegc Ing process 0 the “fractions as a subjf:ct of the rr_1at t_amatlcs course is equipped

Gamification elements with gamification elements. The quasi-experimental design is preferred as the research

Mathematics education design. Achievement test and attitude scale were used as data collection instruments. The

participants of the study consisted of fifth-grade students (n = 46). The Pyramidal Design
Model was preferred as the gamification design model in this study. Elements of this
model were adapted to the class level of participants in this research. As a result of the
study, a remarkable statistical difference was observed in the achievement test in favor
of the experimental group. However, no major difference was observed in the attitude
. scale results. This study contains suggestions for the educational use of gamification
Research Article based on research findings.

1. Introduction

The technological opportunities of the 21st century have led to differentiation in the learning profiles of
today’s students (Balakrishnan & Lay, 2016; Eleyyan, 2021; Liu et al., 2020; Ndibalema, 2020). The
learning profiles have differentiations according to learners’ ages (Avcu & Er, 2020; Cevher & Yildirim,
2020). However, educational games are considerable for every learning profile (Garber Jr et al., 2018; GOk,
2020; Ruiperez-Valiente et al., 2020; Umay, 2002). In addition, educational contributions of games and
game-like formations have been proven by researchers, especially for primary and secondary school
students (Asan & Celiktlrk-Sezgin, 2020; Eltem & Berber, 2020; Ugurel & Morali, 2008; Yasar, 2018).
Accordingly, teachers should choose contemporary teaching methods and techniques for these different
profiles increase to students’ interest in teaching processes (Kiryakova et al., 2014). One of these game and
game-like methods that aim to have a more enjoyable interaction for the participants in their work (Wood
& Reiners, 2015) is “gamification” (Lee & Hammer, 2011). Gamification aims to improve participants’
personal qualities such as permanence, creativity, and flexibility by targeting their motivations (Lee &
Hammer, 2011).

Gamification can be part of student’s educational lives in the years to come. It is thought that gamification
can be successful in directing students’ motivations towards learning activities and this situation can
positively contribute to students being successful individuals in their academic and social lives (Lee &
Hammer, 2011). Accordingly, the studies show that gamification affects students’ academic achievement
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and attitudes (Barata et al., 2013; De-Marcos et al., 2014; Dominguez et al., 2013; Hanus & Fox, 2015;
Mekler et al., 2013; O’Donovan et al., 2013). When the related literature (Kim & Castelli, 2021; Klock et
al., 2020; Lister, 2015; Manzano-Leon et al., 2021; Swacha, 2021) is reviewed, it is seen that gamification
can be used in the fifth-grade mathematics course. From this point of view, it was thought that gamification
might have an effect on students’ performance and attitudes towards the course. Thus, this research has
been conducted in this direction. Therefore, this study performed to be an answer for the following research
questions:

e Does Gamification affect fifth-grade students’ academic achievement in mathematics?

e Does Gamification affect fifth-grade students’ attitude towards the mathematics course?

2. Theoretical Framework
2.1. Mathematics Education and Games

Throughout history, games that take place in human life are not contradictory to mathematics (Ugurel &
Morali, 2008). According to Umay (2002, p. 280): “Games are mostly mathematics and mathematics is
completely game”. Ratiocination, creative thinking, making inferences and similar interactions in the basic
structure of mathematics are seen in the structure of games. This situation makes it convenient to include
games in the mathematics teaching process (Hacisalihoglu-Karadeniz, 2017; Ke & Clark, 2020; Tokac et
al., 2019).

Using games in the mathematics teaching process is one of the methods that can assist students to learn
mathematics with enjoyment (Beyhan & Tural, 2007). The enjoyable world of games; positively affects
students’ attitudes towards mathematics, learning motivation, and active participation in the course. In this
way, learning environments become interesting for students (Deng et al., 2020; Gok, 2020; Moon & Ke,
2020).

2.2. What is Gamification?

The concept of “gamification”, which has become popular since 2010, is revealed itself in the business
world, health, and education areas (Deterding et al., 2011). There are different definitions of gamification
in the literature.

Deterding et al. (2011) defined gamification as the inclusion of game design materials in non-game
environments. Likewise, Dominguez et al. (2013) defined gamification as including game elements in a
non-game implementation to increase user experience and interest. In addition, Kim & Lee (2015) defined
gamification as applying game design to the non-game processes.

When the definitions in the Turkish studies are examined, Bozkurt & Geng¢-Kumtepe (2014) described
gamification as the implementations regarding the game philosophy that increase individual motivation and
convert the process interesting for the participants. Furthermore, Sezgin et al. (2018) defined gamification
as it is the planned addition of game elements to processes that do not have game factors. In addition,
Gokkaya (2014) defined gamification as an educational platform that aims to internalise the extrinsic
motivations of individuals and rewards along with feedback. When the definitions were examined,
gamification can be defined as equipping non-game processes with game design elements.

There are approaches in the literature that are confused with gamification. The first of these is game-based
learning. The use of the expression “game” in gamification, just like in game-based learning, may cause
this similar perception problem. Unlike game-based learning; in gamification, “game” finds its place not as
an actor but as a philosophy. Therefore, gamification and game-based learning are different and should not
be confused (Bozkurt & Geng-Kumtepe, 2014; Sezgin et al., 2018).
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2.3. Gamification in Education

Although gamification is a new term that emerged recently, it has been used in the educational areas, the
economy, marketing, advertising, and production sectors (Yildirim & Demir, 2014). One of the main goals
of gamification is to increase participants’ motivation and assist them to have positive experiences in life
events (Kim & Lee, 2015). Most students do not view traditional classroom activities at school as enjoyable
experiences (Dursun & Dede, 2004). Therefore, it is thought that the enjoyable world of gamification can
assist to overcome the motivation and contribution problems of today’s education systems (Lee & Hammer,
2011).

Education researchers have taken a keen interest in gamification (Dominguez et al., 2013). Lee & Hammer
(2011) have described assembling education and game elements as combining peanut butter with chocolate
to create a wonderful taste. Studies show that gamification can make a positive contribution to the education
process (Kim & Castelli, 2021; Klock et al., 2020; Lister, 2015; Manzano-Leon et al., 2021; Swacha, 2021).
In addition, the adaptation of gamification to learners is considered a remarkable point in the use of
gamification in education. Thus, it will be easier for learners with different abilities to participate effectively
in the learning environment (Sezgin et al., 2018). Students who increase their active participation can
establish new bonds to understand their learning process. This situation can encourage students to
participate in educational processes more effectively (Lee & Hammer, 2011). With this respect, it was
thought that gamification could also be effective for fifth-grade mathematics education and this study’s aim
was determined with this mind.

3. Methodology
3.1. Research Design

The matching-only pretest-posttest control group quasi-experimental design, which is one of the
experimental research models was preferred in this study. In this design, experimental and control groups
are tried to be matched based on a specific variable (Bulyukoztirk et al., 2018; Fraenkel et al., 2011).

The purpose of the quasi-experimental design method is to determine the amount of change between the
experimental and the control group (Buyukoztirk et al., 2018). This method aims to divide the students into
two equal groups based on their academic averages related to the mathematics lesson. Assigning process
of those students to the experimental and control groups was carried out by matching (Fraenkel etal., 2011).
At the beginning and the end of the process, the academic achievement test on the subject of the
mathematics lesson of “fractions” was applied to both groups. In addition, the attitude scale towards the
mathematics lesson was studied as pre-test and post-test to both groups. The experimental design of this
study is shown in Table 1.

Table 1.

The matching-only pretest-posttest control group design
Group Pre-Test Process Post-Test
E M 01 X O3
C M 0 C Os4

E: Experimental group.

C: Control group.

M: Matching according to academic achievement in mathematics.
O1: Experimental group pre-test.

Oa: Control group pre-test.

X: Gamified teaching process.

C: Non-gamified teaching process.
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Os: Experimental group post-test.
O4: Control group post-test.

Table 1 shows the processes in the quasi-experimental designs used in the research. The experimental and
control groups teaching process was performed based on the Fifth-Grade Mathematics Curriculum (Milli
Egitim Bakanlig1 [Ministry of National Education] [MEB], 2018). Unlike the control group, the teaching
process in the experimental group was supported by gamification elements. By this way, gamification
elements were performed in the experimental group during six weeks of the experimental process. No
features and items related to gamification were included in the teaching process of the control group. Both
groups were tested with pre-test and post-test in terms of academic achievement and attitudes towards
mathematics.

3.2. Study Group and Ethical Considerations

This research consists of fifth-grade students of a school in the West Black Sea region of Turkey.
Participants are divided into two equal groups in terms of academic achievement and class size (Table 2).
Experimental and control groups were determined by random selection between two classes. Both groups
were consisting of 23 students.

The research process was carried out by following appropriate ethical merits (Lodico et al., 2010).
Participation in research occurred on a voluntary basis and students had the right to leave the process
whenever they wanted. Written consents for the research have been obtained from the relevant institutions.
Since the participants were under 18 years of age, written consent forms of the students were received from
the parents. In addition, students and parents were informed that their personal information regarding the
research data will be kept confidential and the collected data will only be used for this research.

3.3. Data Collecting Tools

The first author of this study prepared the academic achievement test used in this study. In the test
development process, multiple-choice test development steps specified by Turgut & Baykul (2015) were
followed.

The application of the 32-item trial form, of which items were written in accordance with the subject of
“fractions”, was performed in the 2017-2018 academic year. After the trial form results obtained, expert
opinions were requested to assess the propriety of the test items. For this purpose, six experts who are
researchers in Curriculum & Instruction and Mathematics Education were consulted for their opinions. The
test was revised according to the experts’ opinions. According to the statistical analysis results of this 24-
item form; the test variance was 33.39 and the standard deviation value was 5.77. The Cronbach Alpha
reliability coefficient and the average difficulty value were measured respectively as .87 and .59. The
average discrimination power was .66.

Students’ attitudes are tested with the “Attitude Scale Towards Mathematics” developed by Onal (2013).
This scale aims to determine secondary school students’ attitudes towards mathematics lessons. The scale
consists of 21 Likert-type items rated between Strongly Agree (5) and Strongly Disagree (1).

In line with the factor analysis results applied by the researcher who created the scale, the scale items were
divided into 4 subcategories (Interest, Anxiety, Study and Necessity). According to validity and reliability
analysis, the variance explained by the scale constitutes 55.12% of the total variance. In the reliability
calculations of the scale, the Cronbach Alpha coefficient was determined as .90 (Onal, 2013).

3.4. Data Analysis

In the analysis process of this study, the data collected with the achievement test and attitude scale were
analysed. In the process of creating the academic achievement test, the “Iteman” item analysis program was
used to perform the item analysis. Also, the SPSS Software (The Statistical Packet for the Social Sciences)
was used in the analysis of the data collected from the experimental process.
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Considering the size of classes that are less than 30, non-parametric tests “Mann-Whitney U” and
“Wilcoxon Signed Rank Test” were decided to be used for analysis. “Wilcoxon Signed Rank Test” and
“Mann-Whitney U” are non-parametric tests used in behavioral and social sciences when data are not
normally distributed or the sample size is less than 30 (Gravetter et al., 2020; Kraska-Miller, 2013; Pagano,
2012; Pett, 2015; Salkind, 2016; Siegel, 1956; Sokal & Rohlf, 2009; Turgut, 2014). The Wilcoxon Signed
Rank Test is used for dependent groups and Mann-Whitney U Test is used for independent groups in order
to examine the statistical difference (Kraska-Miller, 2013; Pagano, 2012; Salkind, 2016; Turgut, 2014).
Accordingly, both tests were used in the analysis process of this study.

3.5. Gamification Design in This Research

Pyramidal Design Model, which Werbach & Hunter (2012) developed, is preferred as the gamification
design model of the research. Considering Pyramidal Design Model’s elements were adapted fifth-grade
students’ level. This model was considered appropriate in terms of participations’ level and the selected
subject. Elements of the Pyramidal Design Model are shown in Figure 1.

- Constraints - Achievements
- Emotions . - Avatars
- Narrations : (‘hallenges - Badges
DYNAMICS - Progression = (‘hunce ’ i - - Collections
- Relationships - Cooperation and Competition - Boss Fights
- Feedback - Combats
- Resource Acquisition - Content Unlocking
- Rewards - Gifting
MECHANICS - Transactions - Leaderboard
- Turns - Levels
- Win States - Points
- Quests
- Social Graph
COMPONENTS - Teams
- Virtual Goods

Fig. 1. Pyramidal design model

As shown in Figure 1, there is no obligation to use all elements of dynamics, mechanics, and components
in gamification designs. The elements of this model can be determined according to the characteristics of
the educational environment (Bozkurt & Geng-Kumtepe, 2014; Werbach & Hunter, 2012). Accordingly,
grade level and school characteristics were taken into consideration.

It can be said that the “Do not worry, try again!” idea is the main idea of the gamified processes. (Werbach
& Hunter, 2012). This idea was intended to extend into the process. In addition, the gamification process
was designed and implemented that each student could gain affective, cognitive, and social gains from the
process (Lee & Hammer, 2011). In this direction, the elements were adapted and coordinated. Considering
that the study will be conducted at this age level, interpersonal competition is not included in the system.
Accordingly, all situations that could lead to the “Loser” phenomenon were excluded from the process.
Thus, the “Leaderboard” element, in which the students are ranked according to their general scores, is not
included in this research. However, instead, a new element called “Progress Map” is included in the process.
The Progress Map element is formed by combining the “Narrations” and “Progression” elements. “Progress
Map” and other elements that were selected and adapted for the process are shown in Figure 2.
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- Constraints
- Emotions

- Narrations - Chance
e - Progression - Cooperation and Competition
- Relitionships - Feedback
- Resource Acqusition —Avatais
- Rewards
- Badges
*pamme - Progress Map
Ve ntem - Collections
- Content Unlocking
- Levels
- Points
COMPONENTS —

- Teams

Fig. 2. Gamification elements of this research

Figure 2 shows the gamification elements used in the study. Considering that the elements will be used for
the fifth-grade level, the selected game elements are not given in the digital environment and have been
concretised as much as possible. It is thought that this situation will increase the usefulness of the elements
for fifth-grade students.

3.6. Implementation Process

In order to maintain an equal teaching environment, this study’s first author decided to be the mathematics
teacher of both groups. The application process started with pre-tests of both groups. Achievement test and
attitudes scale were applied to the experimental and control groups to determine their prior knowledge of
Fractions lesson and attitudes towards the mathematics course. The first author was also the exam
supervisor in the testing processes. Students were informed about the implementation details of the testing
process (pencil, eraser, test period, etc.).

The experimental implementations based on researching process were carried out for six weeks in five-
course hours per week. In both groups, the teaching process was performed based on the Fifth-Grade
Mathematics Curriculum (MEB, 2018). Contrary to the procedure in the control group, the experimental
group’s teaching process included gamification components that were modified and tailored for the fifth-
grade level. The visuals containing explanations for some of these elements are shown in Figure 3, Figure
4 and Figure 5.
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Fig. 3. Progress map
Star of the Week 100 Point Dutyman

Badge Badge Badge
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Badges

Fig. 4. Badges and collections
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Sample 1 Sample 2
Fig. 5. Avatars

Figure 3, Figure 4, and Figure 5 show visuals of the gamification elements that were used in the research.
In the first weeks of the application, the students were informed about these elements. After this stage, the
progress maps were delivered to each student in the experimental group. And then, each student was
requested to customise their maps and identify their avatars. Badges are given to students in the last lesson
of each week, according to their weekly achievements. Following the weekly feedbacks, information was
given about the next week’s tasks and homework. In this way, the gamified process continued for six weeks
from the first week to the last week, adhering to the Fifth-Grade Mathematics Curriculum (MEB, 2018)
and using the defined gamification elements.

4. Findings

4.1. Pre-Test and Post-Test Values of Achievement Test Scores of Experimental and Control Group
Students

Before and after the gamified process, an academic achievement test was applied to the participants. Score
statistics for these tests are shown in Table 2.

Table 2.
Pre-test and post-test values of achievement test scores of experimental and control groups

Pre-test Post-test
Group N X S N X S
Experimental 23 27.89 6.93 23 60.14 19.21
Control 23 27.17 10.87 23 47.10 19.92

Table 2 shows the pre-test and post-test statistics of the experimental and control groups. According to
these statistics, the achievement test pre-test mean scores of the experimental and control groups were found
to be close and the statistical significance of this proximity was tested. With respect to the analysis results,
the means of the two groups were statistically verified. By this mean, it can be said that the experimental
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research conditions were satisfied. At the end of the process, the statistical significance of the difference
among the post-test mean scores between the experimental and control groups was analysed. Analysis
results regarding all data are presented below.

4.2. Examination of the Relationship Between Achievement Test Scores of Experimental and Control Group
Students

The Mann Whitney U Test was used to statistically analyse the difference between the achievement test
scores of the experimental and control groups in this study. Test results are presented in Table 3.

Table 3.

Mann Whitney U Test results of achievement test scores according to experimental and control groups

Group N Rank Mean Rank Sum 0] P
Experimental 23 28.78 662.00 143.00 .007*
Control 23 18.22 419.00

Total 46
“p <.05.

Table 3 shows the results of the Mann Whitney U Test of achievement test scores. Accordingly, as a result
of the six weeks experimental study, it was seen that there was a significant difference between the
achievement test scores of the experimental and control groups (U = 143.00, p <.05). Considering the mean
ranks, it is understood that the achievement test scores of the experimental group are higher than the
achievement test scores of the control group. Based on this finding, it can be said that gamification is
effective in increasing students’ achievement in the mathematics course.

4.3. Examination of the Relationship Between Experimental Group Students’ Pre-Test and Post-Test
Achievement Test Scores

The Wilcoxon Signed Rank Test was used to statistically analyse the difference between the achievement
test scores of the experimental group. Test results are presented in Table 4.

Table 4.

Wilcoxon Signed Rank Test results of achievement test scores according to experimental group

Post-Test - Pre-Test N Rank Mean Rank Sum z P
Negative Ranks 0 .00 .00 4.20 .000*
Positive Ranks 23 12.00 276.00

Equal 0 - -

Total 23
“p <.05.
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Table 4 shows the results of the Wilcoxon Signed Rank Test of the experimental group achievement test
scores. Analysis results indicated that the experimental group students’ achievement test scores have a
significant difference between the pre-test and post-test scores (Z = 4.20, p <.05). Considering the results
that are shown in Table 4, it is understood that the difference is in favour of the positive ranks. According
to these results, it can be said that gamification has an important effect on increasing students’ achievement
in the mathematics course.

4.4. Examination of the Relationship Between Control Group Students’ Pre-Test and Post-Test
Achievement Test Scores

The Wilcoxon Signed Rank Test was used to statistically analyse the difference between the achievement
test scores of the control group. Test results are presented in Table 5.

Table 5.

Wilcoxon Signed Rank Test results of achievement test scores according to control group

Post-Test - Pre-Test N Rank Mean Rank Sum z P
Negative Ranks 0 .00 .00 4.20 .000*
Positive Ranks 23 12.00 276.00
Equal 0 - -
Total 23
“p<.05.

Table 5 shows the results of the Wilcoxon Signed Rank Test of the control group achievement test scores.
Analysis results show a significant difference occurred in the control group students’ achievement test
scores (Z =4.20, p <.05). Considering Table 5, it is understood that the difference is in favour of the positive
ranks. According to these results, it can be said that the control group students’ achievement increased
without gamification elements.

4.5. Pre-Test and Post-Test Values of Attitude Scale Scores of Experimental and Control Group Students

The attitude scale was applied to the experimental and control group students to determine their attitude
scores towards the mathematics course. This scale score statistics are presented in Table 6.

Table 6.

Attitude scale pre-test and post-test results of experimental and control groups

Pre-test Post-test
Group N X S N X S
Experimental 23 3.97 71 23 3.98 .87
Control 23 4.19 .64 23 411 .69

Table 6 shows the attitude scale pre-test and post-test statistics of the experimental and control groups. The
significance of the statistics was tested with Mann Whitney U and Wilcoxon Signed Rank Test.

4.6. Examination of the Relationship Between Attitude Scores of Experimental and Control Group Students

The Mann Whitney U Test was used to statistically analyse the difference between the attitude scale scores
of the experimental and control groups in this study. Test results are presented in Table 7.
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Table 7.

Mann Whitney U Test results of attitude scale scores according to experimental and control groups

Group N Rank Mean Rank Sum U P
Experimental 23 24.41 561.50 243.50 .644
Control 23 22.59 519.50

Total 46

“p >.05.

Table 7 shows the results of the Mann Whitney U Test of the attitude scale scores according to the
experimental and control groups. Accordingly, as a result of the six weeks experimental activities, there
was no noticeable difference between the attitude scale post-test scores of the experimental and control
groups (p> .05). Based on this finding, it can be said that gamification is not effective in changing students’
attitudes towards the mathematics lesson.

4.7. Examination of the Relationship Between Experimental Group Students’ Pre-Test and Post-Test
Attitude Scale Scores

The Wilcoxon Signed Rank Test was used to statistically analyse the difference between the attitude scale
scores of the experimental group. Test results are presented in Table 8.

Table 8.

Wilcoxon Signed Rank Test results of attitude scale scores according to experimental group

Post-Test - Pre-Test N Rank Mean Rank Sum z P
Negative Ranks 9 14.61 131.50 198 .843*
Positive Ranks 14 10.32 144.50

Equal 0 - -

Total 23

“p>.05.

Table 8 shows the results of the Wilcoxon Signed Rank Test of the attitude scale scores according to the
experimental group. Considering the results of the analysis, there is no remarkable difference between the
attitude scale scores of the experimental group students before and after the experimental activities (p>.05).
According to these results, it can be said that there was no statistically significant change in the experimental
group students’ attitudes towards the mathematics.

4.8. Examination of the Relationship Between Control Group Students’ Pre-Test and Post-Test Attitude
Scale Scores

The Wilcoxon Signed Rank Test was used to statistically analyse the difference between the attitude scale
scores of the control group. Test results are presented in Table 9.
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Table 9.

Wilcoxon Signed Rank Test results of attitude scale scores according to control group

Post-Test - Pre-Test N Rank Mean Rank Sum z P
Negative Ranks 12 11.46 137.50 .357 721*
Positive Ranks 10 11.55 115.50
Equal 1 - -
Total 23

“p >.05.

Table 9 shows the Wilcoxon Signed Rank Test results of the control students’ attitude scale scores.
Considering the analysis results, there is no remarkable difference between the pre-test and post-test attitude
scale scores (p>.05). According to these results, it can be said that there was no statistically significant
change in the control group students’ attitudes towards mathematics course.

5. Discussion, Conclusion and Suggestions

This study aims to determine the effect of gamification on fifth-grade students’ academic achievement and
attitudes towards the mathematics course. For this purpose, experimental procedures of the current study
were carried out in the fifth-grade mathematics course teaching process for six weeks. The research process
was conducted with a quasi-experimental design and research data were collected with the academic
achievement test and attitude scale. Participants of this research were 46 fifth-grade students. The study
results show that gamification positively affects the mathematics achievement of fifth-grade students, but
it has no effect on attitude towards mathematics course.

The principal strength of this study is the tangible use of main gamification elements. When the literature
is examined, it is seen that digital platforms are mainly used for gamification applications in education
(Kim & Castelli, 2021; Klock et al., 2020; Lister, 2015; Manzano-Leon et al., 2021; Swacha, 2021). The
current study findings show that gamification can also be beneficial in mathematics education when not
conduction with digital tools. In this respect, it is hoped that this study results will contribute to the
mathematics education literature.

The experimental applications were performed with two equal classes in terms of academic achievement
(U=236.50, p>.05) and attitudes towards the mathematics course (U=216.50, p>.05). Gamification can be
defined as briefly, equipping non-game processes with game design elements. Thus, the experimental
group’s teaching process was equipped with the gamification elements which designed and adapted from
Pyramidal Design Model (Werbach & Hunter, 2012) in this study. After the six weeks of the experimental
process, the data collection process was completed with post-tests applications.

When the pre-test and post-test scores of the experimental and control groups were compared statistically,
the results show that gamification positively affected the students’ academic achievement in the
mathematics course (U = 143.00, p <.05). In addition, the achievement test pre-test and post-test scores of
the experimental and control groups were also compared within themselves and it is seen that the academic
achievement of both groups statistically increased. However, it is clearly seen that the increase in the
achievement test scores of the experimental group in which the gamification elements were used is
significantly higher than the increase in the control group in which the gamification elements were not used.
Likewise, the attitude scale scores were compared, and there was no statistically major difference between
the scores of the experimental and control groups (U = 243.50, p> .05). Furthermore, the attitude scale pre-
test and post-test scores of the experimental and control groups were also compared within themselves, but
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there is no statistical difference was found (p> .05). In this respect, it is thought that the gamification
elements are interesting for students and thus increase their active participation in the course. This situation
may have caused this academic achievement differentiation. Thus, this study confirms Ar (2016), Fidan
(2016), Ylrik (2019), Kumar & Khurana (2012), Cozar-Gutierrez & Saez-Lopez (2016), Yildirim (2016),
Gonzalez et al. (2016), Barata et al. (2013), O’Donovan et al. (2013), Mekler et al. (2013), and Dominguez
et al. (2013)’s studies in terms of the positive effects on performance. On the other hand, this study’s
findings do not support Karatekin (2017), Saglik (2017), Sahin (2015), Hanus & Fox (2015), De-Marcos et
al. (2014), and Haaranen et al. (2014)’s study findings on participant’s performance.

On the other hand, considering the attitude scale scores, it can be said that gamification did not have a
positive or negative impact on students’ attitudes towards the mathematics course. In other words, the
gamified teaching process did not create a statistically significant difference in students’ perspectives on
mathematics course. The findings clearly indicate that the attitude scale pre-test mean scores are 3.97 for
the experimental group and 4.19 for the control group. So that the scale is a five-point Likert type, it is seen
that the students’ attitudes towards the mathematics course were also at a high level before the research
process. Hence, it can be seen that the students’ attitudes towards the mathematics course are already at a
high level. This situation may have caused no statistical difference to be encountered in the analysis of the
attitude scale scores. Therefore, this study findings confirm Haaranen et al. (2014), Sahin (2015), Berkling
& Thomas (2013), and Mekler et al. (2013)’s studies in terms of observing no significant statistical
difference in the participant’s attitudes. However, this study differs from Karatekin (2017), Sumer (2017),
Fidan (2016), Cozar-Gutierrez & Saez-Lopez (2016), Saglik (2017), Kingsley & Grabner-Hagen (2015),
Gonzalez et al. (2016), Polat (2014), Hamzah et al. (2015), Hanus & Fox (2015), De-Marcos et al. (2014),
Abramovich et al. (2013), Yildirim (2016), Brewer et al. (2013), and Li et al. (2013)’s studies in terms of
the participant’s attitudes.

There are two major limitations in this study that could be addressed in future research. First, this study is
restricted to 46 fifth-grade students at a secondary school located in Turkey’s West Black Sea region in the
2018-2019 academic year and the effect of gamification was tested only for mathematics education. Second,
since this study was performed with young learners, game elements were concretised as much as possible
in order to determine the effect of gamification better. For this reason, digital media tools were not used in
this study. It was thought that this condition would provide ease of use of the game elements for young
learners. Samples of this situation are included in this study’s methodology section. In this respect, some
suggestions that may inspire future work are presented below.

e This research is limited to 46 participants. Studies examining the effect of gamification can be
conducted with more participants.

e In this research, the effects of gamification on mathematics course were examined. Studies can be
conducted to examine the effect of gamification in different courses.

e Participants in this research are limited to the fifth-grade level. Studies that examine the effects of
gamification at different grade levels can be conducted.
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