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ABSTRACT

The purpose of this study was to reveal the effect of algebra teaching based on mobile games on the academic
achievement of middle school students. Designed with a pre-test post-test control group experimental design, the
sample of this study consisted of 38 middle school students in the 7th grade. In the study, the experimental group
students solved algebra questions within the developed educational mobile game. The questions that appeared in
the game were converted into text, printed out, and given to the control group students as homework. In addition,
the experimental group students were divided into two groups based on their academic achievement. The students'
game-playing behavior was also examined according to their academic achievement. The study observed that
students with higher academic achievement played the game for longer periods than others. However, no
statistically significant difference was found in their achievements. The results of the study showed no significant
difference in algebra achievement between the experimental and control groups. However, the experimental group
students had positive opinions about the educational mobile game developed, and the study observed that the
game increased their motivation and their interest and participation in the course. Based on the students' opinions,
the study recommends that such games be used in different courses.
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oz

Bu arastirmanin amaci mobil oyun tabanli cebir 6gretiminin ortaokul 6grencilerinin akademik basarisina etkisini
ortaya koymaktir. On test, son test kontrol gruplu deneysel desen ile tasarlanmis bu arastirmanin érneklemini 7.
sinifta 6grenim gérmekte olan 38 ortaokul 6grencisi olusturmaktadir. Yapilan ¢alismada deney grubu 6grencileri
cebir sorularini, gelistirilen egitsel mobil oyun igerisinde ¢ozmuslerdir. Oyun igerisinde ¢ikan sorular metin haline
getirilmis, ¢iktilari alinmis ve kontrol grubu 6grencilerine ev 6devi olarak verilmistir. Bununla beraber deney grubu
ogrencileri kendi iclerinde de akademik basarilarina gore ikiye ayrilmaktadir. Ogrencilerin akademik basarilarina gére
oyun oynama davraniglari da incelenmistir. Akademik basarilari yiiksek olan 6grencilerin digerlerine gére daha fazla
sire oyunu oynadiklari goralmustiir. Buna ragmen basarilarinda istatistiksel olarak anlamli bir farklihk
saptanmamistir. Calismanin sonucunda deney ve kontrol gruplarinin cebir basarilari arasinda anlaml bir farklilik
bulunmazken, deney grubu o6grencilerinin gelistirilen egitsel mobil oyuna yonelik gorislerinin olumlu oldugu,
oyunun 6grencilerin motivasyonlarini artirdigi, derse olan ilgi ve katiimlarinda artis sagladigi tespit edilmistir.
Ogrencilerin goriislerinden hareketle, farkli derslerde de bu tarz oyunlarin kullanilmasi énerilebilir.

Anahtar Kelimeler: Dijital oyunlar, Mobil oyun tabanli 6grenme, Oyun tasarimi
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1. Introduction

It can be said that today's students process and think
about information differently than previous generations
(Prensky, 2001). Nowadays, it is difficult to imagine a
modern education system without technology (Singh,
2021). Just as emerging technologies are user-centered,
personalized, and mobile, emerging learning approaches
are similarly student-centered, customizable, and take the
form of learning anywhere (Sharples et al., 2007).

One of the most widely used methods of technology in
education is digital games. In recent years, there has been
an increasing number of studies examining how digital
games affect students and their learning (Aksoy, 2014;
Connolly et al., 2012). Since their inception, digital games
have been played by people with intense interest. They
are a particularly popular field for school-age students. In
our era, students spend less than five thousand hours
reading books on average, but more than ten thousand
hours playing games (Chen et al., 2020).

Games have long been used in classroom settings
(Schrader, 2023), and research in this area has also been
increasing in recent years (Yu et al., 2021). With the
adoption of new approaches in recent years that place
students at the center of education, students' desires,
interests, and curiosity have become important. Games
are used to take advantage of their appeal to encourage
students to participate voluntarily and willingly in the
learning environments created. Games used in classroom
settings have many benefits for students. First, they help
students express themselves more comfortably. Games
enable students to socialize by improving their
communication skills with each other and with the
teacher, and their problem-solving skills and creativity
develop (Kukul, 2013). Studies on games support the view
that it is wrong to perceive games only as entertainment,
relaxation, a pleasant pastime, and a leisure activity
(Hotaman and Okumus, 2020). Many people believe that
the actions of “having fun” and “learning” are quite
different and that it is not possible to experience both at
the same time. However, play is considered the oldest
educational technology that brings together fun and
learning (Samur and Comert, 2022).

By harnessing the motivational power of games and
applying it to motivation issues in education, more
successful learning can be achieved (Prensky, 2003). Many
researchers and adults assume that games and
seriousness are opposites and accept this as fact, but this
idea does not align well with the essence of the matter. At
the heart of this idea may be the notion that the elements
of fun within games are contrary to seriousness. However,
a game is a disciplined action with specific rules that stop
when a player violates them. For example, it can be
concluded that riddles were originally purely sacred
games and thus clearly cut off any possible distinction
between seriousness and play (Huizenga, 1949).

Games used in classroom settings have many benefits
for students. First, they help students express themselves
more comfortably. Over the past 40 years, digital games

have increasingly replaced traditional games as leisure
activities. At the same time, interest in digital games
continues to grow (Connolly et al., 2012). Prensky (2001b)
explains the need to use digital games in education with
two main reasons; first, he states that today's students'
behaviors, ways of perception, and brains have changed
compared to the past. The second reason is that he argues
that students can be motivated by these new methods.

Research on mobile game-based learning, which also
harnesses the power of games, has increased rapidly in
recent years (Gao et al., 2020). In their study, Chan and
Hwang (2019) examined trends in studies investigating
mobile game-based learning methods and stated that
mathematics topics have been studied very little and are
worth exploring.

Games are integrated into learning environments in
various ways, such as game-based learning, simulation
games, and gamification. Mobile game-based learning is
one of them. Learning through mobile educational games
is one of the fastest growing trends among interactive
learning approaches (Gao et al., 2020). Games offer many
opportunities for individual or team-based, formal or
informal learning (Gocheva et al., 2022).

Mobile devices enable learning anywhere and anytime
with features such as portability, internet connectivity,
and sensors. They also enable personalized instruction
(Shippee and Keengwe, 2014). It is noteworthy that
research on mobile game-based learning has become
increasingly widespread, especially in recent years (Gao et
al., 2020). Mobile game-based learning has been studied
in many different areas, from language teaching
(Sandberg et al., 2011) to history education (Huizenga et
al., 2009). Mobile game-based learning has the potential
to support students with low academic achievement and
minimize the gap between them and their peers. This is
more likely to occur when guided by instructors
(Herodotou, 2018). Mobile games used in mobile learning
environments provide an interactive and rich learning
experience by increasing students' motivation to learn
and using game-playing strategies to enhance learning
(zaibon, 2015).

Mobile game-based learning is the process of
presenting educational content enriched with game
elements within a mobile game and achieving the
targeted learning outcomes in this way. The aim is to take
advantage of the appeal of mobile games, which students
cannot put down in recent years, to ensure that they
achieve the targeted behaviors while playing games. Most
studies on mobile game-based learning tend to focus on
motivational effects. One of the main reasons for this is
that individuals are often highly engaged in games while
playing (Huizenga et al., 2009). Students participating in
mobile game-based learning exhibit high levels of
engagement and motivation (Chen et al., 2015; Connolly
et al., 2012; Cankaya, 2007; Huizenga et al., 2009; Su and
Cheng, 2015; Ural, 2009). The literature contains studies
emphasizing that educational digital games create
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powerful learning environments for learning mathematics
topics (Gao et al., 2020; Gok et al., 2020; Huizenga et al.,
2009; Koparan, 2021; Lamb et al., 2018; Tlili et al., 2024).

Research on how the content of educational mobile
games should be designed, what elements make players
interested in these games, and how to encourage players
to continue playing the game is insufficient (Lu et al.,
2015). loannou (2021) stated that the effects of mobile
game-based learning methods on student participation
and success are still awaiting examination by researchers.
Most educational computer games used in studies in the
literature do not include authentic learning scenarios that
guide students to solve real-world problems using
mathematical knowledge. To overcome this disadvantage,
there is a need to develop math games that encourage
solving real-life problems through mobile devices that
enable wireless communication (Hung et al.,, 2014).
Although there are numerous studies examining the
effects of educational games in education, there are only
a limited number of studies focusing on the effects of
educational mobile games (Tlili et al., 2024). This study
aims to contribute to the literature by addressing this gap.

Game design, in its simplest form, is a series of
decisions. It involves deciding how the game will look, how
it will function, what sounds it will contain and how it will
feel, what story it will tell, and how it will be played. There
is a misconception that game design is only about writing
the game's story (Yilmaz, 2022). However, it involves
creating the game's aesthetics, mechanics, and overall
experience (Rollings and Adams, 2003). While creating an
engaging story is crucial in terms of combining game
writing with mechanics (Trygg et al., 2019), it is only one
aspect of game design. This field involves user interface
design, balancing game mechanics, and addressing genre-
specific challenges (Rollings and Adams, 2003).

Game mechanics, a component of educational digital
games, defines the structures, interactions, rules, and
algorithms that aim to create gaming experiences that
increase intrinsic motivation (Kalmpourtzis and Romero,
2020). Alignment between game mechanics and learning
mechanics is necessary to facilitate students' learning
experiences through games and reduce their cognitive
load (Proulx et al., 2017). In general, learning and
pedagogical elements are considered an abstract
interface, while game elements are seen as the concrete
interface of educational digital games.

In light of the relevant theoretical framework, the aim of
this study is to reveal the effect of mobile game-based
algebra instruction on the academic achievement of
middle school students. Within the scope of the study, an
educational mobile game was developed that includes
game mechanics such as searching, finding, answering,
navigating, browsing, and running. A review of the
literature reveals that the educational games used in
previous studies have a two-dimensional structure and
are far removed from the popular mobile games played by
students. The educational game developed in this study
differs from others in this respect. During the
development and design phase, the design features of the
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games most played by students were taken into account,
and the aim was to design a three-dimensional game that
would attract more interest from students. In line with
this importance and these objectives, the sub-problems of
the research are as follows:

1. Does the developed educational mobile game
have an effect on students' mathematics
achievement?

2. Do students' behaviors in playing the developed
educational mobile game differ according to
their academic achievement?

3. What are the students' opinions regarding the
design of the developed educational mobile
game?

2. Method

2.1 Research Model

In this study, a pretest-posttest control group quasi-
experimental design was used as the research method.
According to Fraenkel et al. (2005), experimental studies
are the most effective of the systematic and scientific
methods. In a pretest-posttest control group quasi-
experimental design, the control group and the
experimental group are selected without random
assignment, and both groups undergo a pretest and a
posttest (Creswell, 2017). In this study, one of the
separate groups was assigned as the experimental group
and the other as the control group. However, the
experimental group students were also divided into two
subgroups based on their academic achievement. While
mobile game-based instruction was implemented in the
experimental group, instruction continued in the control
group without any changes, in accordance with the
existing curriculum.

2.2 Population and Sample

The population of the study consisted of 7th grade
students studying in a province in eastern Turkey during
the 2023-2024 academic year. An appropriate sampling
method was used to determine the participants.
Convenience sampling is a non-probability sampling
technique commonly used in quantitative studies, where
subjects are selected based on their accessibility to the
researcher (Wu Suen et al., 2014). The sample of the study
consisted of a total of 38 seventh-grade students,
including 20 students in the experimental group and 18
students in the control group. The experimental group
students are divided into two different classes based on
their academic achievement. Students with high academic
achievement are in Class A, while the other students are
in Class B. A private teaching course was selected due to
its advantages of having students from various schools
and two different branches. Having two different
branches and minimal communication between students
in these branches was considered important for the
efficient conduct of the research. Since the mobile game,
which was the subject of the research, had the potential
to attract the attention of all students, only the students
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in the experimental group were allowed to access the
game during the application period. The students in the
experimental group were coded as S1, S2,..., S20, and the
findings were presented accordingly.

2.3 Data Collection Tools

Various data collection tools were used to address the
problems and sub-problems of this study. The data
collection tools used in the research were the “Algebra
Achievement Test,” the “Semi-Structured Interview
Form,” and the “Educational Mobile Game.”

The ethical process in the study was as follows:

e The data collection tools used in the research
were developed by the researchers.

e Informed consent was obtained from the
participants.

e The identities of the participants and the
audio recordings taken during the research
process remained confidential and were not
disclosed.

2.3.1 Algebra Achievement Test

The Algebra Achievement Test was developed by
researchers to measure students' algebra achievement
before and after the intervention. The achievement test
consists of 7th grade algebra and patterns topics. During
the development process of the achievement test, a
multiple-choice test consisting of 20 questions was first
created. For the achievement test created, opinions were
first sought from experts with doctorates in mathematics
education, and then a pilot study was conducted with 86
seventh-grade students. The pilot study revealed that the
test had a KR-20 reliability coefficient of 0.83. The average
difficulty index of the test was calculated as 0.56. Five
items with a discrimination index below 0.41 were
removed. The final version of the test consists of 15 items.
Two questions from the achievement test are provided
below.

Sample Questions
Asagida bir otoblse ait gdrsel verilmistir.

Asagdakilerden hangisi arka arkaya siralanmis koltuklann numaralarinin olusturdugu Griintiillerden
birinin genel terimi clamaz?

A) dx-2 B.) 4x-1 ) ax D.)4x +1

Figure 1. A Question From The Achievement Test

Asagida bir teleferigin hareket noktasindan vanig noktasina kadar olan konumlan verilmistir

Aktarma

10m./ l
m/ I :

4m /S
1m- I —

Hareket
noktasi

“.om

\_13m

. Balim 11. Balim 23 T

Varis noktasi

Hareket noktasindan aktarma noktasina kadar 10 direk, aktarma noktasindan vang noktasina kadar 24 direk
bulunmaktadir. Her iki bdlimde de direkler arasindaki araliklar ériintli olugturacak sekilde belirlenmistir.

Teleferik hattimin II. BSliimiinde bulunan son direk ile varig noktasi iipin
bulunan son direk ile aktarma noktasi arasindaki ipin uzunlugundan ka¢ metre fazladir?
(Aktarma noktasimin uzunlugu ihmal edilecektir.)

A) 66 B) 64 C) 43 D) 40

Figure 2. A Question From The Achievement Test

2.3.2 Interview Form
A semi-structured interview form was used during
interviews conducted with students after the application
to determine the opinions of the experimental group
students about the educational mobile game developed.
The form consists of a total of 6 items, mostly covering
topics such as which parts of the game the students liked
or disliked, and which parts they would change if they had
the opportunity. The interview questions were prepared
with the input of an expert in computer and instructional
technologies and two academics specializing in
mathematics education. Below are two sample questions
used in the interviews.
Sample Questions
1.) Are there any parts of the game that you liked,
found positive, or interesting? What are they?
2.) If you had the opportunity to change the game,
what would you change?
a. What would you do to prevent your friends
from struggling while playing the game?
b. What would you add to keep your friends
interested and playing more?
c. If you could design a different game, what
kind of game would you design?

2.3.3 The Mobile Game Development Process

As part of the study, an educational mobile game was
developed in collaboration with a researcher and an
expert game developer to be administered to the
experimental group students. Before developing the
educational mobile game, a needs analysis was conducted
with 65 eighth-grade students to determine the primary
purposes for which students use the internet, the types of
mobile games they play most frequently, and the seventh-
grade math topics they find most challenging. Since 8th
grade students had covered all math topics from the
previous year, it was thought that conducting the needs
analysis would yield more accurate results. The needs
analysis revealed that students used the internet most for
watching videos, followed by searching for homework,
and thirdly for playing games. According to TUIK (2021)
data, the mobile device usage rate among children aged
6-15 is 64.4%, and the rate of students using mobile
devices for games is 66.1%.

The needs analysis conducted within the framework of
educational needs and target audience characteristics
determined that the math topic students struggle with the
most is algebra, and the game types they play the most
are adventure and war games. Similarly, a study by Dierks
(2021) also found that adventure and action games are
among the most played game types. Based on this
information, it was decided to develop an adventure-type
game and create a game story that includes questions on
patterns along with addition, subtraction, and
multiplication in algebraic expressions.

2.3.3.1 Educational Game Design
The digital game-based learning and teaching model
developed by Zin and colleagues (2009) was used in the
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design of the educational game. In the model, the game
was used as a platform to teach educational content.
Game elements such as competition, struggle, reward,
fun, rules, and feedback were blended with pedagogical
elements based on collaborative learning.

Secondly, the developed game focused on educational
goals. The distinguishing feature of educational games
compared to regular games is the presence of educational
objectives (Song & Zhang, 2008). To this end, during the
educational design phase, a total of 900 algebra questions
targeting students' procedural skills were incorporated
into the game, and the necessary game mechanics were
created to present students with a different question each
time. At this stage, design elements to be considered
throughout the game were also incorporated. During the
development of the mobile game, the educational game
was developed taking into account the target audience,
scenario creation, technical infrastructure, real-life
similarity, learning, and engagement elements, and was
uploaded to the Google Play Store to be accessible to
students. During the game design phase, elements within
the game (such as the neighborhood, the Harezmi
character, and the leaderboard) were designed.

2.3.3.2 Educational Game Mechanics

First, when the student opens the game, they
encounter the Harezmi character, as shown in Figure 3.
Here, the Harezmi character first introduces himself and
then explains that he will guide the player through the
game and that they should enjoy mathematics by playing.

Ben imlii matematik alimi Barexzmil. Cebir ve algoritmann
kurucusu olarak tanmnirmm. Cebir alaninda birgok
calisma yaptim. Burada da size rehberilik edecegim. Hem
oynayabilir hem de é@renebliirsinix, Matematikten keyif
almaya

Figure 3. The game's opening scene

Figure 4. The game environment opening scene

After pressing the “Play” button, the student enters
the game and is again confronted with the Harezmi
character. This time, the character tells the player what to
do and gives them tasks. It tells the player that they can
use the map, which is one of the game elements, to
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complete the given tasks. The player is expected to find
the boxes, which are designed to resemble a
neighborhood environment within the game, within ten
minutes. The locations of the boxes change randomly
each time the player starts the game. The game elements
on the screen show the player how many boxes they need
to find and the remaining time. In the upper right corner
of the screen, there is a map showing a bird's-eye view of
the game environment. On the map, the player's avatar is
indicated by a small arrow showing their location and
direction of view. The chests that are the player's task are
also shown on the map. The dialogues in Figure 3 and
Figure 4 appear to the player during the first three entries
into the game and do not appear thereafter. This is
intended to prevent students who have learned the game
and its rules from getting bored by not showing them the
same dialogue screens repeatedly.

Figure 6. Moment of Questioning

After explaining the player's tasks and rules, the
Harezmi character disappears, and the player finds
themselves in a three-dimensional game environment, as
shown in Figure 5. In the lower left corner of the screen,
there is a button to move the avatar, and in the lower right
corner, there are game elements that allow the player to
change the avatar's direction, jump, and run fast. In the
upper left corner of the screen, there are game elements
showing the experience points, and in the upper right
corner, the total amount of gold collected. The player
must find as many chests as possible within the given
time.

When the player finds a chest and approaches it, as
shown in Figure 6, the Harezmi character appears on the
chest and tells the player that they must select the correct
key to open the chest. Each time, different questions
appear in the chests for the player. If the student solves
the question correctly and selects the correct key, the
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chest opens, as shown in Figure 7, and the gold inside is
added to the total gold in an animated manner. The
amount of gold in the chest increases according to the
difficulty level of the questions.

Figure 8. The Moment of Answering the Question
Incorrectly

As shown in Figure 7, after the gold inside is added to

the total gold, the chest disappears, and the player tries
to find the other chests within the given time.
As shown in Figure 8, if the student answers the question
incorrectly, they encounter a dialogue stating that they
can play again for 50 gold. When the student presses the
‘Try Again’ button, 50 gold is deducted from their balance
and the question reappears. The game ends and returns
to the main page when the player finds all the chests or
the given 10-minute time limit expires.

Figure 9. Home Page

& cEGIRiLEN SURE: a

GICIRDIGI SAAT
TARN(/ o0 SAAT/DAKIKA/SAMIYE

Figure 10. Statistics Table

As shown in Figure 9, the student's avatar is displayed
on the game's main page. They can also purchase other
avatars in exchange for gold. As shown in Figure 10, the
statistics table section contains information about how
many minutes students played on which days.

¢
-

Cebirsel Hazinelor

< ° ]

Figure 11. Leadership Table
As shown in Figure 11, there is a leader board section
showing how many points the students scored.

2.3.4 Application Process

First, during the development phase of the
educational mobile game, needs analysis, design, and
development stages were carried out, followed by a pilot
study. In the main study, the “Algebra Achievement Test”
was administered as a pre-test to the experimental and
control groups using data collection tools prior to the
application. Then, the algebra topic was taught to the
control group students using traditional methods without
any changes. Algebra questions from the mobile game
were converted into a test and distributed to the control
group students. The experimental group students were
prevented from solving more questions, ensuring that
they solved the same questions as the control group in
different environments. Thus, it was attempted to ensure
that the educational mobile game was the only variable in
the possible differences that would arise as a result of the
study.

After teaching the algebra topic to the experimental
group students in the same way for three class hours, the
educational mobile game developed was introduced
within one class hour. Information was provided about the
purpose of developing the mobile game, the content of
the game, and how to download the game to their own
mobile devices. Along with this, a link was sent to the
students' mobile devices so they could download the
game. While no students experienced problems
downloading the game, it was determined that the leader
board within the game did not work properly for some
students. Therefore, since the necessary adjustments had
to be made for the leader board to work properly within
the game, the researcher prepared an instructional video
and shared it with the students.

After the introduction of the mobile game, classes
continued to be taught using traditional methods for the
following two weeks, and during this time, students
played the game on their own mobile devices wherever
and whenever they wanted. During this period, the leader
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board within the game was used to track which students
played the game more. At the end of one week, students
were asked to bring their own mobile devices. During one
class period, students played the game on their own
mobile devices in the classroom environment. Since one
game took an average of ten minutes, they played
together three times during the class period, including
breaks. Guided by the researcher, students entered the
game at the same time. This allowed students to play
together as if there was an online feature within the game.
At the end of the second week, students were asked to
provide screenshots of the game's main page and
frequency table. After the application, the “Algebra
Achievement Test” was distributed as the final test. In
addition, a semi-structured interview was conducted to
learn the students' thoughts about the game.

2.4 Data Analysis

The necessary analyses were performed in the SPSS
program for the data obtained from the achievement test
in the study. The data obtained from the semi-structured
interviews were subjected to content analysis. First, the
distributions of the data obtained from the algebra
achievement test were examined.

Table 1. Distribution of Data Obtained from Algebra
Achievement Test

Tester Groups Shapiro-Wilk
Statistic N p
Achievement Experiment .891 20 .028*
Pre-Test Control 939 18 278
Achievement Experiment .943 20 .268
Posttest Control 958 18 558
(* : p<.05)

Table 2. Distribution of Data of Experimental Group A
and B Students

Shapiro-Wilk
Groups Statistic N p
Game Play Class A .880 12 .087
Times Class B .937 8 .584
Achievement  Class A .888 12 111
Pre-Test Class B .873 8 162

The results of the tests showed that the experimental
group's scores on all tests except the pre-test of
achievement were normally distributed (p>.05).
According to Tabachnick and Fidell (2013), for a
distribution to be considered normal, the results obtained
by dividing the skewness coefficient by the standard error
of skewness and dividing the kurtosis value by the
standard error of kurtosis must be between +1.96 and -
1.96. The skewness and kurtosis values of the pre-test
success scores of the experimental group (Skewness:
0.519, Kurtosis: -0.268) were within the acceptable range
when divided by the standard error of skewness (Standard
Error of Skewness: 0.383) and the standard error of
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kurtosis (Standard Error of Kurtosis: 0.750), yielding values
of (1.35, -0.35). Standard Error of Kurtosis: 0.750) yield
values (1.35, -0.35) that fall within the acceptable range.
Therefore, it can be stated that the data obtained from
the pre-test of achievement also follow a normal
distribution. For this reason, parametric tests were used
in the statistical analyses.

3. Results

The findings obtained to address the sub-problems of
the study are presented below in order.

3.1 Findings Regarding the Effect of Educational Mobile
Games on Student Achievement

To address the first sub-problem of the study, the pre-
test scores obtained from the algebra achievement test
were analyzed to determine whether the pre-application
mathematics achievement levels of the experimental and
control group students were equivalent. Since the data
showed a normal distribution, an independent samples t-
test was applied. The results of the analysis of the
obtained data are presented in Table 3.

Table 3. Achievement Test Pre-test Scores of Experimental
and Control Groups

Groups N X ss sd t p
Experiment 20 3.0 2.59 37 1.786 .082
Control 18 433 191

According to the results in Table 3, although the mean
achievement of the control group (4.33) was higher than
the mean achievement of the experimental group (3.0), it
was not statistically significant and the groups were
equivalent before the application (p>.05). According to
Levene's test results, it can be stated that the variances of
the pre-test scores of the control and experimental group
students were homogeneously distributed (F=0.651,
p=0.425).

Table 4. Independent Samples t Test Results According to
Achievement Test Posttest Scores of the Experimental and
Control Groups

Groups N X ss sd t p
Experiment 20 8.8 2.84 37 0.302 0.764
Control 18 9.06 2.31

Although the experimental group students increased
their scores more than the pre-test scores, according to
the t-test results in Table 4, it can be said that there is no
statistically significant difference between the two groups
according to the post-test scores (t = 0.302, p>.05).

3.2 Findings Regarding the Impact of Educational Mobile
Games on Students' Academic Achievement

To address the second sub-problem of the study, data
obtained from the algebra achievement pre-test scores
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and game playing times of the experimental group
students, who were divided into two separate groups (A,
B) based on their academic achievements, were analyzed.
The results of the analysis are presented in Table 5.

Table 5. Results of the Achievement Pre-Test of Class A
and B Students

Groups N X Ss sd t p
A Class 12 3.92 277 18 2101 .05*
B Class 8 1.63 1.59

(*: p<.05)

It can be said that there is a statistically significant
difference between A and B class students according to
the algebra achievement pretest data (p<.05). This is
expected since the students with high academic
achievement before the application were in class A and
the other students were in class B.

Class A and B students played the educational mobile
game for 15 days. During this period, the information
about how many minutes they played the game on which
days was kept in the game and this information was taken
from the students via screenshots as shown in Figure 12.

Figure 12. Duration of a Student Playing the Game

Table 6. Independent Samples t Test Results for the Game
Playing Time of Class A and Class B Students

Groups N X ss sd t p
Class A 12 205.67 139.4 18 1.953 .067
Class B 8 105 47.41

According to the results of the t-test, it is seen that
Class A students played the educational mobile game for
an average of 205.67 minutes in two weeks, while Class B
students played the educational mobile game for 105
minutes. Although the playing time of Class A students is
higher than Class B students, it can be said that this is not
statistically significant according to the analysis results
(t=1.953>t_18=1.734 and p>.05).

40
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Figure 13. Students' Average Playing Time of the
Educational Game

When the average playing time of the students
according to the days is analyzed, it can be said that
although there is an increase in playing time among the
students of Class A, it can be said that the game is played
more in the first days of the game for both classes, but the
game is played less and less.

3.3 Findings Regarding Student Opinions on the Design of
Educational Mobile Games

Within the scope of the third sub-problem of the
study, a semi-structured interview was conducted with
the students after the implementation. The data obtained
from this interview were subjected to content analysis.
The findings obtained as a result of the analysis were
grouped under a single theme named "Game Design".
Game design was analyzed under seven categories. Since
the findings obtained from the content analysis did not fit
on a single page in a single table, they are given in Table 7
and Table 8 as two separate tables.

Table 7. Game Design Theme

Theme Categories Codes

Sound effect

Negative Aspects of Only One Person in the Game

Game Elements Technical 1ssues

Visual elements

Movement keys
Easy scoring
Map

Game Leaderboard

Design Time based solution

Questions open when avatar
approaches
Can be solved over and over
again

Positive Aspects of
Game Elements

Competition
Sounds effect
Visual design

Location of Ballot Boxes
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Table 7. (Continuation)
Theme

Codes

Building interior and hidden
partitions

Categories

Avatar customization
More ballot boxes

Receiving fewer points
Inclusion of known locations in the
game
Speed key and rotate key can
merge

Suggestions
on Game
Elements

In-Game day and night
Game
Design

Different maps
Bigger playground

Map magnification

Level up
Avatar can be seen in-game

Suggestions Playing together

on Game Game duration
Elements
Rotate from anywhere on the
screen
Action items

First, it was observed that some game elements
appealed to some students while negatively affecting
others. For example, regarding the sounds used in the
game, Student 5 stated, “/ didn't like the song very much,”
and Student 12 stated, “/ didn't like the sound effects
either” indicating that they did not like the sounds used in
the game, while Student 3 stated, "The sound effects were
nice. Footsteps and such” S6 said, “I liked the sound
effects” and S10 said, “The footstep sounds really caught
my attention; | don't know, I really liked them” expressing
their enjoyment of the sounds.

Among the negative aspects of the game elements,
two students negatively evaluated the fact that there was
only one player in the game. S9 said, “Another negative
thing is that there is no one around, which is a bit boring”
and S12 said, “Right now, while playing this game, there is
only one person on the platform, only we are walking
around, | would add other people” and found the game
boring in this respect.

Technical problems were among the negative
elements most frequently mentioned by the students. It
was determined that each student perceived a different
part as a technical problem. S1 stated, “There is a jump
button, but it doesn't jump, it jumps very little” expressing
that the avatar could not jump as much as they wanted.
S4 drew attention to the difficulty of finding the last chest
in the game with the opinion, “There was one chest left at
the end of the game, and it was difficult to find.”

S6 stated, “There is a passage in the game that you
can't enter at all. It would be good if that area were
expanded a little and a chest were placed there”
expressing that there is a narrow street in the game that
the avatar cannot enter and that this is annoying. S7
stated, “I started the game, the chest was behind me, |
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stayed behind the chest, | couldn't get out” expressing that
they couldn't get out from behind the chest. S10 stated
that, as in other games, they wanted to be able to turn the
avatar from anywhere on the screen and that the map
showing the locations of the chests needed to be
enlarged, saying, “What | see as negative is that we have
to press a button to turn left and right and that the map
doesn't enlarge.”

It was found that the students did not like the design

of the avatar in the game. S3 stated that the avatar used
was not realistic, saying, “The avatar doesn't even have a
face; it's not realistic at all.” S7 said that they did not like
the avatar, stating, “I didn't like the characters.”
Positive aspects related to game elements were explained
as movement keys, easy scoring, map, leader board, time-
based solutions, levelling up, questions opening when the
avatar approaches, questions being solvable repeatedly,
competition, sound effects, visual design, and chest
location codes. It can be said that the more students can
move the avatar within the game, the more they like it.
Student 2 said, "I liked the run button. On the negative
side, there is a jump button, but it doesn't jump very high.
It would be better if it jumped a little higher." Similarly, S5,
S6, S9, and S10 expressed positive opinions about the
button that allows the avatar to run fast in the game.

Another element that students liked and used in the
game was the map showing the locations of the chests.
Student 11 stated, “The map was nice.” However, some
students expressed that the map should enlarge or shrink
when clicked on, stating that its current feature was
insufficient. S10 stated, “/ saw the map not enlarging as a
negative” evaluating the map not enlarging as a negative
situation, while S4 suggested, “The map could have an
enlargement feature,” and S7 suggested, “I would make it
possible to enlarge the map.”

Another element among the game elements that the
students liked was the leader board. During the
application, it was observed that the students
experienced competition-based excitement because of
the leader board. It was observed that they discussed how
to finish the game faster and exchanged information
about the game. It was found that some students
competed and struggled to be first on the leader board.
S2 stated, “Solving the questions is very enjoyable. The
competition is also very nice. It improves our math skills,”
indicating that solving questions in the game is enjoyable.
They expressed that they enjoyed the competitive
environment created by the leader board and that it
contributed positively to their learning of mathematics.

The time limit used in the game is another aspect that
students liked. S10 said, “The time limit made us solve
faster, which was great,” expressing both his liking for it
and how it helped him solve questions faster. Another
element that was liked was that questions appeared when
the avatar approached chests in the game. S11 said, “The
questions were nice; | liked that they opened when |
reached the chest,” showing that even a small element
used in the game can be important.



Tabur and Giiler Selek / Cumhuriyet International Journal of Education, 15(1): 222-248, 2026

The game's replay ability, which is naturally integrated
into the game loop, is another aspect that attracts
students' interest. S10 pointed out both the game loop
and the feature that gives an extra chance with additional
gold when a question is answered incorrectly, stating, “It's
great that it gives another chance after answering a
question incorrectly.”

Visual design code refers to the design of buildings,
trees, chests, and other objects used in the game
environment. S3 stated, “The town looks very realistic,”
and S6 stated, “The town environment was beautiful,”
expressing that they found the game environment
realistic and liked it. S7 stated, “You wrote things on the
walls, I liked that,” expressing that they liked the writing
on the walls.

Another element that the students liked was the
location of the chests. In general, the students were happy
that the chests were easy to find, but they did not like it
very much when they were difficult to find. However,
there were also students who enjoyed struggling to find
them. For example, S10 stated, “It was nice that the boxes
were very close to each other,” and S12 stated,
“Sometimes the boxes were found very quickly, | liked
that,” expressing their appreciation for the boxes being
close together and easy to find. S3, on the other hand,
stated, “The boxes were in very different places, | liked
that,” indicating that they were pleased that the boxes
were in different places.

As a result of the interviews with the students, it was
seen that they made many suggestions regarding the
game elements. The most frequently mentioned of these
suggestions was the ability to play together. More than
half of the students stated that being able to play online
with other players in the same environment within the
game and trying to find the boxes at the same time with
many people could be more fun. S3 stated, “It would be
good if we could see each other and play together with
other players. There are weapons, so we could kill each
other and take each other's boxes,” indicating that there
should be more competition and challenges, as in other
games they play. Similarly, S10 said, "I would do it like
Pupci, sir. | would add more characters. If we had the
opportunity to see each other in the game.” S9 expressed
his views by stating, “On the negative side, there is no one
around, which is a bit boring. It could be online or there
could be bots,” indicating that being the only player in the
game is boring.

Another feature most frequently suggested by
students was the ability to customize avatars. Although
there were two different characters in the game, students
found this insufficient. Student 1 stated that characters
should be more customizable, saying, “There should be
more characters, and they should be more customizable.”
S8 expressed their opinion by saying, “I would add clothing
options for characters,” stating that a feature found in
some popular games should also be included in this game.

Another suggestion from students regarding game
elements was the inclusion of chests inside buildings and
hidden compartments within the game. Student S3

expressed this as, “For example, there are boxes inside
houses, so | would make such places in secret locations,”
while S9 pointed out a feature found in other games
played by students, saying, “Building doors could be
opened, and there could be chests inside buildings.”

In general, it can be said that the students suggested that
the educational game should include the same or similar
features found in the games they had played before. For
example, their views on the avatar being visible in the
game (S1, S2, S5), the presence of different maps (S1, S5,
$10), and the inclusion of action elements (S3, S7, S11,
S12), which some students found a bit boring because
they were absent, can be seen as a reflection of the mobile
games they are accustomed to.

Table 8. Game Design Theme 2

Theme Categories Codes
Questions are in the form of
Positive Aspects of easy to d'ff.'CUIt
Game Content Easy questions
Good questions
Other courses
. More question variants
Suggestions on
Game Content Other math topics
Adjusting the difficulty level
of questions
Game
Labyrinth game
Design yrinth e
Car game
Game Libra game

Recommendation Football game
Riddle

XoX style

Whole Numbers
Question Suggestion Rational Numbers

Patterns

Regarding the game content, it was observed that
students primarily liked that the questions started easy
and became more difficult as the player's level increased.
Student 5 stated, “It's easy at the beginning, but it gets
harder as you earn points, which is nice.” Student 1
expressed their opinion as follows: “It was very easy at the
beginning. Then it got really hard. There were squares and
such.” This indicates that they did not struggle at the
beginning of the game but found it difficult to solve as the
game progressed. However, half of the students stated
that the questions used in the game were easy and good.
S10 stated, “Except for x? the others were easy,”
indicating that the questions were easy but that second-
degree terms were difficult. S6 expressed their opinion as
follows: “I think the algebra questions in the game are
quite good. They are neither too difficult nor too easy on
average,” stating that the questions in the game were at
an appropriate level.

Among the students' suggestions regarding the game
content, the most common was that other course topics
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could also be included. S3 expressed this situation by
saying, “I would ask these again, but it would cover all
topics. There would be separate options for the first
semester and the second semester. | would choose what |
wanted and do it, and it would include all subjects,”
indicating that there could be questions on all subject
topics and that there should be a feature in the game to
choose the desired topic.

Another suggestion regarding the game content was
the ability to adjust the difficulty level of the questions. S6
expressed their opinion as follows: “When you press
anywhere, there would be a place like difficult, medium,
easy, and when you press it, questions could come out
according to that, and there could be a time limit,”
indicating that the difficulty level of the questions in the
game could be controlled by the player. In addition, the
students stated that other math topics could be included
and that there should be more question types within the
game.

When asked about educational game ideas they could

develop, some mentioned that it could be similar to the
educational game being developed, while others
mentioned games they liked. S9 expressed their opinion
as follows: “I don't know. It could have been 7th grade
topics directly, or it could have asked which grade level you
are in at the beginning. The scoreboard is visible directly in
some games, so it could have been there. There could have
been tunnels.” They added that there could have been
tunnels only. S2 expressed their opinion as follows: "/t
could be an XoX-style game. For example, I'm playing a
game with someone, and if | know the answer, | put an X
somewhere. Then it's the other person's turn, and if they
know it, they put an O, and if they don't know it, it's my
turn again.” S6 expressed their opinion by saying, ”/ would
make a car game where obstacles appear in front of the
car, for example. When we answered the questions, the
obstacles would disappear.” suggesting that questions
could be solved while playing a car game.
When asked for suggestions for questions that could be
asked in the game during the interview with the students,
they stated that questions related to integers, rational
numbers, and patterns, which they had previously seen in
7th grade mathematics, could be asked. S6 expressed his
opinion by stating, “I would design rational numbers in
mathematics. | could design division in rational numbers.
Most students cannot do rational numbers,” indicating
that questions could be asked on the topic of division in
rational numbers, which students find difficult.

4, Discussion

This study examined whether mobile game-based
learning has an effect on students' mathematics
achievement. In addition, students' gaming behaviors
according to their academic achievement and, finally,
their views on educational mobile games were
investigated. The study concluded that the educational
mobile game developed had no effect on students' math
achievement. However, it was observed that the
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experimental group students had a greater increase in
their achievement scores. Among the reasons for this
result may be that the control group students were
numerically more successful than the experimental group
students before the application, even if not statistically.
Although there was no statistical difference between the
pre-test scores of the success test, the fact that the
control group's scores were higher in both the pre-test
and post-test indicates that their academic achievement
was higher than that of the experimental group. One
possible reason for this result may be that the application
period was not long enough. Indeed, Scholten and
colleagues (2019) stated that educational mobile games
are effective on learning performance when the
application period is long, but their effect is limited when
the application period is short. The adaptation period is an
important factor in improving learning through a mobile
game. This suggests that a short implementation period
may be insufficient to achieve the desired positive effects
on learning (Sung et al., 2016).

Although studies on educational games are increasing
and generally paint a positive picture (Huizenga et al.,
2009), experimental studies on the effects of educational
games in mathematics on student achievement are
inconsistent (Tokac et al., 2019). However, there are more
studies in the literature that indicate positive effects
(Cankaya, 2007; Koparan, 2021; Ural, 2009). There are
also studies in the relevant literature that find that
educational games have no effect on achievement (Aslan,
2014; Sahin, 2016; Yavuzkan, 2019). This study also
encountered such a result. Another factor in the
effectiveness of educational games is the duration of play
(Dundar, 2015). It is thought that the impact level of
educational games was not fully revealed due to reasons
such as the research process being insufficient.

To examine the experimental group students'
behavior in playing the developed educational mobile
game, they were divided into two groups based on their
academic achievement, and their game-playing behavior
was examined according to their academic achievement.
The results of the analysis showed that although the game
playing time of the group with high academic
achievement was almost twice that of the other group,
this was not statistically significant. It was observed that
students in both groups played the educational mobile
game for an average of half an hour per day at the
beginning of the study, and that this time gradually
decreased as the study progressed. This result of the study
is consistent with the results of some studies in the
literature (Huizenga et al.,, 2009; Juric et al., 2018;
Salehsedghpour et al.,, 2021). These studies also found
that educational games are more efficient and suitable for
students with high academic achievement. Contrary to
these findings, Herodotou (2018) and Gao et al. (2020)
state that students with low performance benefit more
from mobile games. However, the opposite was
encountered in the current study. There may be several
possible reasons for this. There is a general belief that
students with low academic achievement are more
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inclined to play games. However, with the development of
digital games, it has been observed that many students
with high academic achievement are also addicted to
games. It is expected that curious students will be
successful in their studies. Similarly, it is unlikely that the
same curious students, despite their high interest in their
studies, would remain indifferent to digital games. As a
result, itis also expected that students with high academic
achievement will play digital games more.

After the application, a semi-structured interview with
the experimental group revealed that the students liked
the educational mobile game that was developed. It was
determined that the students enjoyed practicing with the
educational mobile game, both in the classroom and at
home, and that they were entertained and motivated.
These results are consistent with studies in the literature
(Comert, 2020; Gao et al., 2020). Learning is seen as
serious work for many people, while games are seen as
fun and idle activities. It can be said that students enjoyed
playing a mobile game because the relatively boring
subject of mathematics was integrated into the game.

It has been determined that the game elements that
keep students engaged are lacking in the game, as
evidenced by the frequency of gameplay within the game.
Student interviews indicate that for students to play
educational mobile games for longer periods, the game
must be online, students must be able to meet other
players in the same game environment, and the game
must contain action elements. According to Nakamura
and Csikszentmihalyi (2014), in order to ensure the
continuity of students' curiosity and interest, levels with
increasingly difficult goals or tasks should be included in
the game design. However, it can be said that students
liked many of the game elements within the game.

The key role of educational game design is to create a
game that can increase student participation (Chou et al.,
2023). To increase student participation in the game,
game elements must be used correctly and effectively.
Kiili (2006) also emphasized the importance of game
design elements for active student participation. Game
elements were also used carefully in the educational
mobile game developed in this study. As a result, based on
the students' experiences, it can be said that an
educational mobile game that attracts students' interest
has been developed.

Although students experienced some technical
problems within the game, it was observed that, in
general, students liked the game design and the story
used in the game. Technical issues were found to be
significant in the context of game design. It can be said
that encountering a technical problem caused students to
struggle while playing the game and made them not want
to play. According to Asteriadis and colleagues (2012),
technical glitches in the game increase frustration and
reduce participation, leading to negative attitudes toward
the game. Due to reasons such as the acceleration of the
internet and quick access to information, people today
can access the information they want without
encountering many difficulties. With the increase in

alternatives, when difficulties are encountered in playing
a mobile game, switching to others can be done very
easily. For these reasons, students can quit the game
when they encounter any part they do not understand or
find difficult to understand, or when they encounter a
difficulty.

It has been observed that the game elements used in
the game (scoring, map, direction keys, etc.) play an
important role in educational game design. It can be said
that these game elements are effective in developing
positive or negative attitudes towards the game among
students. For example, the speed button used in the game
allowed students to find the chests within the given time
and was well-liked by the students. Similarly, the map
showing the locations of the chests was actively used in
the game as it helped students find the chests. On the
other hand, the button used to turn the character in the
game caused negative experiences among students, and
it was understood that it needed to be improved.

Time plays an important role in the design of digital
games. The correct use of time can increase the
immersiveness of the game (Perry and DeMaria, 2009). In
the educational game developed, players are expected to
find the hidden chests within ten minutes and solve the
questions that appear. Time-based gameplay attracted
students' interest, and they responded positively to this
situation. Conversely, Giler Selek and colleagues (2024)
stated in their study that time-based question solving in
games can be distracting.

The leaderboard is another game element that
students enjoy. It has been observed that the leaderboard
fosters competition within the game and encourages
students to play more. During the application, it was
frequently noted that students constantly discussed each
other's scores on the game's leaderboard and often
expressed that they would play more at home to surpass
other students' scores. According to Huizenga (1949), the
more competitive a game is, the more exciting it is.
Leaderboards in digital games not only provide
information about the player's own performance but also
show other players' scores, allowing for comparison. This
comparison brings competition (Perry and DeMaria,
2009). According to Chen and colleagues (2020), the
competitive element in educational digital games is
effective for math lessons.

Students were found to enjoy the feedback used in the
game. For example, a small piece of feedback, such as a
character opening chests when approaching them, caught
a student's attention. Students received immediate
feedback when they answered a question correctly or
incorrectly. According to Perry and DeMaria (2009),
feedback is one of the critical roles in game design.
According to Shute (2008), feedback in educational games
should be used not only for evaluation purposes but also
to guide development and learning.

In all games, it is important for players to boast to
others (Huizenga, 1949). This can be achieved in
educational digital games by allowing students to play in
groups rather than individually and by enabling them to
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see how many points other players have scored and how
far they have progressed in the game, as in a leaderboard.
In the current study, students saw that other students had
surpassed their own scores through the feedback they
received from the leaderboard and made an effort to
reach higher levels on the leaderboard. This encouraged
students to play the game more and practice.

Students stated that educational mobile games could
be developed for other math topics and other subjects,
similar to the educational game that was developed. In
addition, it was observed that students suggested games
similar to those they had played before. One student said
that a scale-like game could be developed to explain the
topic of equations.

5. Conclusions and Recommendations

The mobile games students play can have very
complex features and use many factors to keep users
engaged in the game. In order for educational games to
be developed to compete with these games, a continuous
development team is needed. Otherwise, as seen in the
results obtained, even if students play educational games
for a certain period of time, their interest tends to
gradually decrease over time. There is a need for
organizations that will continuously add new features to
educational games and keep students' interest alive,
similar to companies in the mobile gaming field.

Based on the findings of this study, it is recommended
that future educational games resemble the mobile
games students play as much as possible, make abundant
use of action elements, have as long an application period
as possible, involve long-term work with a software team,
and be related to more than one subject.
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Tirkge Metin

1. Giris

Cagimizin 6grencilerinin dnceki nesillere gore bilgiyi
farkh sekillerde isledikleri ve duslndukleri soylenebilir
(Prensky, 2001). Glnimizde teknolojinin yer almadigi
modern bir egitim sisteminin hayal edilmesi gli¢ hale
gelmistir (Singh, 2021). Yeni gelisen teknolojiler kullanici
merkezli, kisisel ve mobil oldugu gibi yeni gelisen 6grenme
yaklasimlari da benzer sekilde 6grenci merkezli,
kisisellestirilebilir ve her yerde 6grenme seklinde kendini
gostermektedir (Sharples ve ark., 2007).

Egitim alaninda teknolojinin en fazla kullanildig
yontemlerden biri de dijital oyunlardir. Son yillarda dijital
oyunlarin 6grencileri nasil etkiledigi ve &grencileri
O0grenmeleri Uzerindeki etkilerini inceleyen c¢alismalar
giderek artis gostermektedir (Aksoy, 2014; Connolly ve
ark., 2012). Dijital oyunlar ilk ciktiklari giinden beri yogun
bir ilgi ile insanlar tarafindan oynanmaktadir. Ozellikle
okul cagindaki 6grenciler icin oldukga popdtler bir alandir.
Cagimizda ogrenciler kitap okumaya ortalama bes bin
saatten daha az zaman ayirirken oyun oynamaya ise on bin
saatten daha fazla zaman ayirmaktadir (Chen ve ark.,
2020).

Oyunlar  uzun  zamandir sinif  ortamlarinda
kullanilmakta (Schrader, 2023) ve son yillarda da bu
alanda yapilan arastirmalar giderek artis géstermektedir
(Yu ve ark., 2021). Son vyillarda benimsenen yeni
yaklagimlarin egitimin merkezine 6grenciyi almasi ile
birlikte 6grencilerin istek, ilgi ve meraklari 6nemli hale
gelmistir. Ogrencilerin olusturulan 6grenme ortamlarina
gonulli ve istekli olarak katilim gdstermeleri icin ise
oyunlarin ilgi cekiciliginden faydalaniimaktadir. Sinif
ortamlarinda kullanilan oyunlarin 6grenci agisindan birgok
faydasi bulunmaktadir. Oncelikle dgrencilerin kendilerini
daha rahat ifade edebilmelerine yardimci olur. Oyunlar
Ogrencilerin gerek birbirleri ile gerek 6gretmen ile olan
iletisim becerilerini artirarak sosyallesmelerini saglar,
problem ¢dzme becerileri ve yaraticiliklari gelisir (Kukul,
2013). Oyun ile ilgili yapilan g¢alismalar, oyunun sadece
eglenme, dinlenme, hos vakit gecirme ve bos zaman
faaliyeti olarak algillanmasinin hatali olacagl goruslini
desteklemektedir (Hotaman ve Okumus, 2020). Birgok
kisiye gore “eglenme” ve “6grenme” eylemleri birbirinden
oldukga farklidir ve bu ikisinin birlikte deneyimlenmesi
mimkiin degildir. Fakat oyun, eglenmeyi ve 6grenmeyi bir
araya getiren en eski egitim teknolojisi olarak kabul
edilmektedir (Samur ve Cémert, 2022).

Oyunlarin  motive edici glcini alip egitimdeki
motivasyon sorunlarina uygulayarak daha basarili bir
ogrenme gergeklestirilebilir (Prensky, 2003). Birgok
arastirmaci ve yetiskin birey tarafindan, oyun ve ciddiyet
birbirinin antitezi olarak varsayilir ve dyle kabul edilir fakat
bu disiince meselenin 6zl ile ¢cok fazla bagdasmaz. Bu
duslincenin merkezinde oyun icerisinde yer alan eglence

unsurlarinin ciddiyete ters disttiga fikri olabilir. Halbuki
oyun, icerisinde belirli kurallari olan ve bu kurallar bir
oyuncu tarafindan ihlal edildiginde duran disiplinli bir
eylemdir. Ornegin bilmecenin ilk olarak salt kutsal bir oyun
oldugu ve dolayisi ile ciddiyet ile oyun arasindaki olasi bir

ayrimi net bir bicimde kestigi sonucuna varilabilir
(Huizenga, 1949).

Sinif  ortamlarinda kullanilan oyunlarin  6grenci
acisindan  birgok faydasi bulunmaktadir. Oncelikle

ogrencilerin kendilerini daha rahat ifade edebilmelerine
yardimci olur. Son 40 yilda dijital oyunlar bos zaman
aktivitesi olarak geleneksel oyunlarin yerini daha ¢ok
almaktadir. Bununla beraber dijital oyunlara olan ilgi
surekli bir sekilde artis gostermektedir (Connolly ve ark.,
2012). Prensky (2001b) dijital oyunlarin egitimde
kullanilmasi gerektigini iki ana sebep ile agiklar; ilk olarak
glnimizdeki o6grencilerin eskiye goére davranislarinin,
algilama sekillerinin ve beyinlerinin degistigini ifade eder.
ikinci neden olarak ise dgrencilerin bu yeni ydntemler ile
motive olabileceklerini gerekgelendirir.

Oyunlarin giiclini de arkasina alan mobil oyun tabanh
6grenme Uzerine yapilan galismalar son yillarda hizli bir
sekilde artis gostermektedir (Gao ve ark., 2020). Chang ve
Hwang (2019) yaptiklari calismada mobil oyun tabanli
6grenme yontemini arastiran ¢alismalarin egilimlerini
incelemigler ve matematik konularinin ¢ok az gahsildigini
ve kesfedilmeye deger oldugunu ifade etmislerdir.

Oyunlar, oyun tabanl 6grenme, similasyon oyunlari
ve oyunlastirma gibi farkli sekillerde 6grenme ortamlarina
entegre edilmektedir. Mobil oyun tabanh 6grenme de
bunlardan bir tanesidir. Mobil egitsel oyunlar araciligi ile
o6grenme, interaktif 6grenme yaklasimlari arasinda en hizh
blyuyen trendlerden birisidir (Gao ve ark., 2020). Oyunlar
bireysel veya ekip héalinde, formal veya informal 6grenme
icin birgok firsatlar sunar (Gocheva ve ark., 2022).

Mobil cihazlar tasinabilirlik, internete baglanma,
sensorler gibi o6zellikleri ile her yerde ve her zaman
o6grenmeye olanak tanimaktadir. Ayrica bireysellestirilmis
ogretimin gerceklestiriimesine de imkan saglamaktadir
(Shippee ve Keengwe, 2014). Mobil oyun tabanli 6grenme
ile ilgili arastirmalarin 06zellikle son vyillarda giderek
yayginlasmasi dikkat ¢ekmektedir (Gao ve ark., 2020).
Mobil oyun tabanh 6grenme dil 6gretiminden (Sandberg
ve ark., 2011) tarih egitimine kadar (Huizenga ve ark.,
2009) birgok farkh alanda cahsilmaktadir. Mobil oyun
tabanli 6grenme, Ozellikle akademik basarisi dislik olan
ogrencileri destekleme ve aradaki ucurumlari en aza
indirme potansiyeline sahiptir. Ogretenlerin rehberlik
etmesi durumunda bu durumun gerceklesme olasilig
daha vyuksektir (Herodotou, 2018). Mobil 6grenme
ortaminda  kullanilan  mobil oyunlar, 6grencilerin
6grenmeye olan motivasyonlarini artirarak ve oyun
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oynama stratejilerini  6grenmeyi  gelistirmek icin
kullanarak etkilesimli ve zengin bir 6grenme deneyimi
saglar (Zaibon, 2015).

Mobil oyun tabanh 6grenme, egitsel iceriklerin oyun
unsurlariyla zenginlestirilerek bir mobil oyun igerisinde
sunulmasi ve bu yolla hedeflenen 6grenme ciktilarinin
elde edilmesi surecidir. Amag son yillarda 6grencilerin
ellerinden  distremedikleri  mobil oyunlarin ilgi
cekiciliginden vyararlanarak oyun oynarken hedeflenen
davranislara ulagsmalarini saglamaktir. Mobil oyun tabanl
O6grenme (zerine yapilan galismalarin ¢ogu motivasyon
etkilerine odaklanma egilimindedir. Bu durumun temel
nedenlerinden biri, bireylerin oyun oynarken genellikle
oyuna ¢ok fazla bagh olmalaridir (Huizenga ve ark., 2009).
Mobil oyun tabanh 6grenmeye katilan 6grenciler yiiksek
diizeyde katilima ve motivasyona sahip olmaktadirlar
(Chen ve ark., 2015; Connolly ve ark., 2012; Gankaya,
2007; Huizenga ve ark., 2009; Su ve Cheng, 2015; Ural,
2009). Literatirde egitsel dijital oyunlarinin matematik
konularini  6grenmede glicli 6grenme  ortamlari
olusturdugunu vurgulayan (Gao ve ark., 2020; Gok ve ark.,
2020; Huizenga ve ark., 2009; Koparan, 2021; Lamb ve
ark., 2018; Tlili ve ark., 2024) ¢alismalar mevcuttur.

Egitsel mobil oyunlarin igeriginin nasil tasarlanmasi
gerektigi, oyuncularin bu oyunlara ilgi duymasini saglayan
unsurlarin neler oldugu ve oyuncularin oyunu sirekli
oynamaya tesvik edilmesinin nasil midmkin olacagi
Gzerine yapilan arastirmalar yeterli degildir (Lu ve ark.,
2015). loannou (2021) mobil oyun tabanli 6grenme
yonteminin 0Ogrencilerin katiimi ve basarisi lzerindeki
etkilerinin hald arastirmacilar tarafindan incelenmeyi
bekledigini ifade etmistir. Literatlirdeki ¢alismalarda
kullanilan egitsel bilgisayar oyunlarinin ¢ogu, 6grencileri
matematiksel bilgiler ile gercek diinya problemlerini
¢6zmeye yonlendiren otantik 6grenme senaryolarina yer
vermez. Bu dezavantajin tstesinden gelmek igin, kablosuz
iletisime olanak veren mobil cihazlar araciligi ile gergek
yasam problemlerini ¢ozmeye tesvik eden matematik
oyunlariin gelistirilmesine (Hung ve ark, 2014) ihtiyag
vardir. Egitimde egitsel oyunlarin etkilerini ¢alisan ¢ok
sayida arastirma olmasina karsin egitsel mobil oyunlarin
etkilerine odaklanan sinirli sayida ¢alisma bulunmaktadir
(Tlili ve ark., 2024). Yapilan bu ¢alismada da bu eksiklik
giderilmeye c¢alsilarak literatiire katki saglanmasi
amaglanmistir.

Oyun tasarimi, en sade haliile bir dizi karar alma isidir.
Oyunun nasll goriinecegine, nasil olacagina, hangi sesleri
icerip nasil hissettirecegine, hangi hikayeyi anlatacagina
ve nasll oynanacagina karar vermektir. Oyun tasariminin
sadece oyunun hikdyesini yazmak olduguna dair yanlis bir
kani vardir (Yilmaz, 2022). Oysaki oyunun estetigini,
mekanigini ve genel deneyimini yaratmayi igerir (Rollings
ve Adams, 2003). ilgi gekici bir hikaye olusturmak, oyun
yazimini mekaniklerle birlestirmek agisindan ¢ok dnemli
olsa da (Trygg ve ark., 2019) oyun tasariminin sadece bir
yonidur. Bu alan, kullanici ara yizi tasarimini, oyun
mekaniklerini dengelemeyi ve tlire 6zgl zorluklari ele
almayi icerir (Rollings ve Adams, 2003).
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Egitsel dijital oyunlarin bileseni olan oyun mekanigi, ic
motivasyonu artiran oyun deneyimleri olusturmayi
amaglayan yapilari, etkilesimleri, kurallari ve algoritmalari
tanimlar (Kalmpourtzis ve Romero, 2020). Ogrencilerin
oyun yoluyla 6grenme deneyimlerini kolaylastirmak ve
bilissel yiiklerini azaltmak i¢in oyun mekanigi ile 6grenme
mekanigi arasinda uyum gereklidir (Proulx ve ark., 2017).
Genel olarak 6grenme ve pedagojik unsurlar soyut bir ara
yuz olarak kabul edilirken, oyun unsurlari egitsel dijital
oyunlarin somut ara ylzl olarak goriilmektedir.

ilgili teorik gerceve 1siginda bu arastirmanin amaci

mobil oyun tabanh cebir 06gretiminin  ortaokul
ogrencilerinin  akademik basarisina etkisini ortaya
koymaktir. Calisma kapsaminda aramak, bulmak,

cevaplamak, dolasmak, gezinmek, kosmak gibi oyun
mekaniklerini iceren egitsel bir mobil oyun gelistirilmistir.
Literatirdeki ¢alismalar incelendiginde uygulanan egitsel
oyunlarin iki boyutlu bir yapida oldugu ve 6grencilerin
oynadigi popiler mobil oyunlardan uzak oldugu
gorulmustar. Gelistirilen egitsel oyun bu noktada
digerlerinden farkhlik arz etmektedir. Gelistirme ve
tasarim asamasinda Ozellikle 6grencilerin en g¢ok oynadigl
oyunlarin tasarim ozellikleri dikkate alinmig ve U¢ boyutlu,
Ogrencilerin daha ¢ok ilgisini ¢ekebilecek bir oyun
tasarlamak amaglanmistir. Bu Onem ve amaglar
dogrultusunda arastirmanin alt problemleri asagidaki
gibidir:

1. Gelistirilen egitsel mobil oyunun 6grencilerinin
matematik basarisina etkisi var midir?

2. Ogrencilerin gelistirilen egitsel mobil oyunu
oynama davraniglari akademik basarilarina gore farklihk
gostermekte midir?

3. Gelistirilen egitsel mobil
iliskin 6grenci gorusleri nelerdir?

oyunun tasarimina

2. YOontem

2.1 Arastirma Modeli

Calismada arastirma yontemi olarak deneysel
arastirma yontemlerinden 6n test son test kontrol gruplu
yart deneysel desen kullanilmistir. Fraenkel ve
arkadaslarina gore, (2005) deneysel calisma sistematik ve
bilimsel ydntemlerin en etkili olanidir. On test son test
kontrol gruplu yari deneysel desende kontrol grubu ve
deney grubu rastgele atama olmaksizin segcilir ve her iki
gruba da 6n test ve son test uygulanir (Creswell, 2017).
Yapilan galismada da birbirinden ayrilmis olan gruplardan
biri deney, digeri kontrol grubu olarak atanmistir. Bununla
beraber deney grubu 6grencileri de akademik basarilarina
gore kendi icerisinde iki gruptan olusmaktadir. Deney
grubunda mobil oyun tabanh 6gretim yapilirken kontrol
grubunda ise herhangi bir degisiklik yapilmadan mevcut
o0gretim mifredatina uygun sekilde 6gretime devam
edilmistir.

2.2 Evren ve Orneklem

Arastirmanin evrenini 2023-2024 ogretim yilinda,
Turkiye'nin dogusundaki bir ilde 6grenim géren 7. sinif
ogrencileri olusturmaktadir. Katilimcilar belirlenirken
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uygun oOrnekleme yontemi kullaniimistir.  Uygun
ornekleme, nicel ¢alismalarda yaygin olarak kullanilan ve
deneklerin arastirmaciya erisilebilirligine goére secildigi
olasilikh olmayan bir érnekleme teknigidir (Wu Suen ve
ark., 2014). Calhismanin 6rneklemi deney grubunda 20,
kontrol grubunda 18 6grenci olmak lzere toplam 38 7.
Sinif 6grencisinden olusmaktadir. Deney grubu 6grencileri
ise akademik basarilarina gore kendi igerisinde iki farkli
siniftan olugmaktadir. Akademik basarilari yiksek olan
ogrenciler A sinifinda diger 6grenciler ise B sinifinda egitim
gdérmektedir. Icerisinde cesitli okullardan  6grenci
barindirmasi ve iki farkli sube olmasi avantajlari nedeniyle
bir 6zel 6gretim kursu secilmistir. iki farkli sube olmasi ve
bu subelerdeki 6grenciler arasindaki iletisimin asgari
diizeyde olmasi arastirmanin daha verimli yurutilebilmesi
acgisindan 6nemli goériilmustir. Arastirmanin konusu olan
mobil oyun tim Ogrencilerin  dikkatini ¢ekme
potansiyeline sahip oldugundan dolayr uygulama
suresince sadece deney grubu Ogrencilerinin oyuna
ulasabilmeleri saglanmistir. Deney grubundaki 6grenciler
01, 02,...,, 020 seklinde kodlanarak bulgular sunulmustur.

2.3 Veri Toplama Araglari

Bu calismanin problem ve alt problemlerine cevap
aramak amaci ile gesitli veri toplama araglari kullanilmistir.
Arastirmada kullanilan veri toplama araclari “Cebir Basari
Testi”, “Yari Yapilandirilmis Gorlisme Formu” ve “Egitsel
Mobil Oyun” seklindedir.

Calismadaki etik siireg su sekildedir:

e Arastirmada kullanilan veri toplama araglari
arastirmacilar tarafindan gelistirilmistir.

e  Katilimcilardan bilgilendirilmis onam
alinmistir.
e Katihmcilarin ~ kimlikleri ~ ve  arastirma

surecinde alinan ses kayitlari gizli kalmis ve
aciklanmamistir.

2.3.1. Cebir Basari Testi

Cebir Basari Testi, 6grencilerin uygulama 6ncesinde ve
sonrasindaki cebir basarilarini  6lgmek amaci ile
arastirmacilar tarafindan gelistirilmistir. Basari testi 7. sinif
cebir ve oriuntiler konularindan olusmaktadir. Basari
testinin gelistirilmesi sirecinde ilk olarak 20 sorudan
olusan c¢oktan seg¢meli bir test olusturulmustur.
Olusturulan basari testi icin oncelikle matematik egitimi
alaninda doktora sahibi uzmanlardan goéris alinmis,
ardindan 86, 7. sinif 6grencisi ile pilot calisma yapiimistir.
Pilot ¢alisma sonucunda testin KR-20 glvenirlik kat
sayisinin  puaninin  0.83 oldugu gorilmastlr. Testin
ortalama giclik indeksi 0.56 olarak hesaplanmistir. Ayirt
edicilik indeksi 0.41 alti olan bes madde cikariimistir. Test,
son hali ile 15 maddeden olusmaktadir. Asagida basari
testinde yer alan iki soruya yer verilmistir.

Ornek Sorular:

Asagida bir otobiise ait gorsel verilmistir.

Asagidakilerden hangisi arka arkaya siralanmig koltuklarin numaralanmin olusturdugu Sriintllerden
birinin genel terimi olamaz?

A) 4x-2 B.)4x-1 C.)4x D.)4x+1
Sekil 1. Basari Testine Ait Bir Soru
Asagida bir teleferigin hareket noktasindan varig noktasina kadar olan konumlar verilmistir
Aktarma
—=Im __ 5m
T = ] “om
X
. 13m
1 ad
Lug 1. Balim A '—I—
Hareket B,
noktasi )
Varig noktasi
Hareket noktasindan aktarma noktasina kadar 10 direk, aktarma noktasindan vans noktasina kadar 24 direk
bulunmaktadir. Her iki boliimde de direkler arasindaki araliklar 6riintii olugturacak gekilde belirlenmigtir.
Teleferik hattimin Il. B&liimiinde bulunan son direk ile varig noktasi i ipin gu, 1. Bélii
bulunan son direk ile aktarma noktasi arasindaki ipin uzunlugundan kag metre fazladir?
(Aktarma noktasinin uzunlugu ihmal edilecektir.)
A) 66 B) 64 C) 43 D) 40

Sekil 2. Basari Testine Ait Bir Soru

2.3.2 Goérusme Formu

Deney grubu 6grencilerinin gelistirilen egitsel mobil
oyun hakkindaki gorlslerini tespit edebilmek igin
uygulama sonrasinda O6grenciler ile gergeklestirilen
gorisme esnasinda yari yapilandiriimis gorisme formu
kullanilmistir. Form daha ¢ok 6grencilerin oyunda hangi
kisimlardan hoslandigi veya hoslanmadigi, imkani olsaydi
hangi kisimlarini degistirmek isteyecegi gibi maddeleri
iceren toplam 6 maddeden olusmaktadir. Gorisme
sorulari bir bilgisayar ve 0gretim teknolojileri ve iki
matematik egitimi alaninda uzman akademisyenin goriisi
alinarak hazirlanmistir. Asagida gorismelerde kullanilan
sorulardan iki 6rnek madde sunulmustur.

Ornek Sorular

1.) Oyun oynarken begendigin, olumlu gordigun,

ilgini ceken kisimlar var mi? Nelerdir?

2.) Oyunu degistirme imkanin olsaydi neleri
degistirirdin?
a. Arkadaslarinin oyun oynarken
zorlanmamalari igin ne yapardin?
b. Arkadaslarinin ilgisini ve daha fazla

oynamalarini saglamak icin neler eklemek
isterdin?

c.  Farkh bir oyun tasarlayabilseydin nasil bir
oyun tasarlardin?

2.3.3 Mobil Oyunun Gelistirilme Sireci
Calisma kapsaminda deney grubu Ogrencilerine
uygulanmak lzere arastirmaci ve alaninda uzman bir oyun
gelistiricisi ile birlikte egitsel mobil bir oyun hazirlanmistir.
Egitsel mobil oyun gelistiriimeden once Ogrencilerin
interneti en ¢ok ne amagla kullandigini, hangi tir mobil
oyunlari en ¢ok oynadigini ve 7. sinif matematik konulari
arasinda en ¢ok hangi konuda zorlandigini tespit etmek
amaci ile 8. sinif 6grencilerinden 65 6grenci ile bir ihtiyag
analizi yapiimistir. 8. sinif 6grencileri bir dnceki yildaki tim
matematik konularini gordikleri icin ihtiya¢ analizinin
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uygulanmasinin  daha dogru sonuglar verecegi
duslntlmustir.  Yapilan ihtiya¢ analizi sonucunda
ogrencilerin interneti en fazla video izlemek daha sonra
odev i¢in arama yapmak ve Uglincii olarak oyun oynamak
icin kullandiklari gorilmistir. TUIK (2021) verilerine
bakildiginda da 6-15 yas araligindaki ¢ocuklarin mobil
cihaz kullanim orani %64.4 oldugu ve 6grencilerin mobil
cihazlari oyun igin kullanma oraninin %66.1 oldugu
gorilmektedir.

Egitsel ihtiyag ve hedef kitlenin 6zellikleri cercevesince
yapilan ihtiya¢ analizi sonucunda Ogrencilerin en ¢ok
zorlandiklari matematik konusunun cebir ve en c¢ok
oynadiklari oyun tirlerinin ise macera ve savas oyunlari
oldugu belirlenmistir. Benzer sekilde Dierks, (2021)
tarafindan yapilan g¢alismada da en ¢ok oynanan oyun
tirleri arasinda macera ve aksiyon oyunlarinin oldugu
goriulmektedir. Elde edilen bu bilgilere gore, macera
tiriinde bir oyun gelistiriimesine ve icerisinde cebirsel
ifadelerde toplama, ¢ikarma ve carpma konusu ile beraber
oriintiler konusunda sorular iceren oyun hikayesi
olusturulmasina karar verilmistir.

2.3.3.1 Egitsel Oyun Tasarimi

Egitsel oyunun tasariminda Zin ve arkadaglari (2009)
tarafindan gelistirilen dijital oyun tabanli 6grenme
o6gretme modeli kullanilmistir. Modelde oyun, egitsel
icerikleri 6gretmek icin bir platform seklinde kullanilmistir.
Oyunlarin o6zellikleri olan rekabet, micadele, odiil,
eglence, kurallar ve donit gibi oyun elementleri,
pedagojik unsurlar ile birlikte isbirlik¢i 6grenmeye dayali
olarak harmanlanmistir.

Gelistirilen oyunda ikinci olarak egitsel hedeflere
odaklanilmistir. Egitsel oyunlarin normal oyunlara gore
farkh olan yoni icerisinde egitsel amaclarin bulunmasidir
(Song & Zhang, 2008). Bu amagla egitsel tasarim
asamasinda 6grencilerin islem becerilerine yonelik toplam
900 cebir sorusu oyun igine yerlestirilerek, 6grencilerin
karsisina her seferinde farkli bir soru ¢ikmasi igin gerekli
oyun mekanigi olusturulmustur. Bu asamada ayrica, oyun
genelinde goz onlinde bulundurulacak tasarim 6gelerine
yer verilmistir. Mobil oyunun gelistirilmesi asamasinda
hedef kitle, senaryo olusturma, teknik alt yapi, gercek
yasam benzerligi, 6grenme ve baglanma Ogeleri goz
oninde bulundurularak kullanilacak egitsel oyun
gelistirilmis ve Ogrencilerce erisim saglanabilmesi igin
Google Play Store’a vyuklenmistir. Oyun tasarimi
asamasinda ise oyun icerisindeki elementler (mahalle,
Harezmi karakteri, liderlik tablosu gibi) tasarlanmistir.

2.3.3.2 Egitsel Oyunun Mekanikleri

Oncelikle &grenci oyunu agtigi zaman Sekil 3’de
goraldugiu gibi Harezmi karakteri ile karsilasmaktadir.
Burada Harezmi karakteri 6ncelikle kendinden bahseder
daha sonra ise oyun icerisinde oyuncuya rehberlik
edecegini ve oynayarak matematikten keyif almasi
gerektigini ifade eder.
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Ben imii matematik alimi Barexzmi. Cebir ve algoritmanin
kurucusu olarak tanmirmm. Cebir alaninda birgok
calisma yaptim. Burada da sixe rehberiik edecegim. Hem
oynayabilir hem de Sgrenebiliirsinix. Matematikten keylf
almaya

Sekil 3. Oyunun ilk Giris Sahnesi

Sekil 4. Oyun Ortami Giris Sahnesi

“Oyna” tusuna basildiktan sonra 6grenci oyun icerisine
dahil olur ve yine karsisinda tekrar Harezmti karakteri gikar.
Bu sefer oyuncuya ne yapmasi gerektigini soyler ve
gorevler verir. Verilen gorevleri yerine getirirken oyun
elementlerinden olan haritadan faydalanabilecegini
soyler. Oyuncunun oyun igerisinde mahalle ortami
seklinde tasarlanan sandiklari on dakika da bulmasi
beklenir. Oyuncu oyuna her basladiginda sandiklarin
yerleri rastgele bir sekilde degismektedir. Ekran Gzerinde
ogrenciye kag tane sandik bulmasi gerektigini gdsteren ve
kalan siresini gosteren oyun elementleri yer almaktadir.
Ekranin sag Ust kosesinde ise oyun ortamini kus bakisi
gosteren bir harita yer almaktadir. Haritada oyuncunun
yonlendirdigi avatar kicuk bir ok ile bulundugu konum ve
bakis yoni gosterilmektedir. Oyuncunun goérevi olan
sandiklar da yine harita lizerinde gosterilmektedir. Sekil 3
ve Sekil 4’ deki diyaloglar oyuna ilk Ug¢ giriste oyuncunun
karsisina ¢ikmakta daha sonra ise gikmamaktadir. Bununla
oyunu ve kurallarini 6grenen bir 6grenciye sirekli ayni
diyalog ekranlarini gostermeyerek oyundan
sikilmamalarini saglamak amacglanmistir.

Sekil 5. Oyun Ortami



Tabur and Giiler Selek / Cumhuriyet International Journal of Education, 15(1): 222-248, 2026

Sekil 6. Soru Sorulma Ani

Harezmi karakteri oyuncunun goérevlerini ve kurallari

soyledikten sonra kaybolur ve oyuncu Sekil 5'teki gibi
kendini U¢ boyutlu bir oyun ortami igerisinde bulur.
Ekranin sol alt kdsesinde avatari hareket ettirebilecegi bir
tus ve sag alt tarafta ise avatarin yonini degistirebilecegi
tus ile atlamasini ve hizli ylrimesini saglayan oyun
elementleri bulunmaktadir. Ekranin sol lst kdsesinde ise
tecriibe puani sag st kdsede ise toplam kag altin aldigini
gosteren oyun elementleri bulunmaktadir. Oyuncu verilen
sure igerisinde en ¢ok sandigi bulmalidir.
Oyuncu herhangi bir sandigi bulup yanina yaklastiginda ise
Sekil 6’da oldugu gibi sandigin izerinde Harezmf karakteri
¢ikarak oyuncuya sandigl agabilmesi icin dogru anahtari
segcmesi gerektigini soylemektedir. Sandiklarda her
seferinde farkli sorular oyuncunun karsisina ¢itkmaktadir.
Ogrenci soruyu dogru ¢ézerek dogru anahtari secerse Sekil
7’de oldugu gibi sandik agilarak igerisindeki altinlar
animasyonlu bir sekilde toplam altina eklenmektedir.
Sorularin zorluk derecesine gore sandik igerisindeki altin
miktari artmaktadir.

Sekil 8. Soruyu Yanlis Bilme Ani

Sekil 7’de goriildigi gibi icerisindeki altinlar toplam
altina eklendikten sonra sandik yok olmakta ve oyuncu
diger sandiklari da verilen sire icerisinde bulmaya
calhismaktadir.

Sekil 8de gorildiigh gibi 6grenci soruyu yanhs

bildiginde ise 50 altin karsiliginda tekrar oynayabilecegi
diyalog ile karsilasmaktadir. Ogrenci ‘Tekrar Dene’ tusuna
bastiginda 50 altin hanesinden silinerek soru tekrar
karsisina gelir. Oyuncu tiim sandiklar buldugunda veya
verilen 10 dakikalik stire bittiginde oyun sonlanir ve ana

sayfaya gegis yapar.

Sekil 10. Istatistik Tablosu

Sekil 9'da goruldiglu gibi oyunun ana sayfasinda
6grencinin avatari goziikmektedir. Altin karsihginda diger
avatari da alabilmektedir. istatistik tablosu kisminda Sekil
10’da goraldugi gibi o6grencilerin hangi giinlerde kagar
dakika oynadigi bilgisini tutan kisim bulunmaktadir.

[
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Sekil 11. Liderlik Tablosu

Sekil 11'de goriuldigu gibi Ogrencilerin kag puan
aldigini gosteren bir liderlik tablosu kismi bulunmaktadir.

2.3.4 Uygulama Sireci
Oncelikle egitsel mobil oyunun gelistiriimesi
asamasinda ihtiyac analizi, tasarim ve gelistirme asamalari
yapilmis ve ardindan bir pilot ¢alisma yapilmistir. Asil
calismada ise uygulama oncesinde deney ve kontrol
gruplarina 6n test olarak veri toplama araglarindan “Cebir
Basari Testi” uygulanmistir. Ardindan kontrol grubu
o6grencilerine cebir konusu geleneksel yontem ile hicbir
degisiklik yapilmadan 6gretilmistir. Kontrol grubu
239
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ogrencilerine mobil oyun igerisindeki cebir sorulari test
haline cevrilerek  dagitilmis. Deney grubundaki
ogrencilerin daha fazla soru ¢gézmelerinin 6niine gegilerek
kontrol grubu ile ayni sorulari farkli ortamlarda ¢ézmeleri
saglanmistir. Boylelikle c¢alisma sonucunda meydana
gelecek olasi farkhhigin tek degiskeninin egitsel mobil oyun
olmasi saglanmaya cahlsiimistir.

Deney grubu ogrencilerine ise cebir konusu ayni
sekilde U¢ ders saati islendikten sonra bir ders saati
icerisinde gelistirilen egitsel mobil oyun tanitimi
yapilmistir. Mobil oyunun hangi amacla gelistirildigi,
oyunun icerigi, oyunu kendi mobil cihazlarina nasil
indirebilecekleri hakkinda bilgilendirme yapilmistir.
Bununla beraber 6grencilerin mobil cihazlarina oyunu
indirebilecekleri baglanti linki goénderilmistir. Oyunu
indirmede sorun yasayan bir 6grenci bulunmamakla
beraber oyun igerisindeki liderlik tablosu diizgiin bir
sekilde calismayan o6grencilerin oldugu belirlenmistir.
Bundan dolayi oyun igerisinde liderlik tablosunun diizgiin
calisabilmesi icin  gerekli ayarlamalarin  yapilmasi
gerektiginden arastirmaci tarafindan egitici bir video
hazirlanarak 6grenciler ile paylasiimistir.

Mobil oyunun tanitimi yapildiktan sonraki iki hafta
derslerin geleneksel ydntem ile islenmeye devam
edilmesinin yaninda 6grenciler ayni sire igerisinde kendi
mobil cihazlarindan oyunu istedikleri yer ve zaman da
oynamislardir. Bu sire zarfinda oyun igerisindeki liderlik
tablosundan hangi 6grencilerin oyunu daha fazla oynadigi
takip edilmistir. Bir hafta sonunda 6grencilere kendi mobil
cihazlarini getirmeleri séylenmistir. Bir ders siiresince sinif
ortaminda o6grencilerin kendi mobil cihazlari ile oyun
oynanmistir. Bir oyun ortalama on dakika vakit aldigindan
dolayi aradaki vakitler ile birlikte bir ders saatinde (g kez
beraber oynanmistir. Arastirmaci rehberliginde 6grenciler
oyuna ayni anda girmislerdir. Boylece oyun icerisinde
gevrimigi bir ozellik varmis gibi 6grencilerin beraber
oynamasi  saglanmistir.  ikinci  haftanin  sonunda
ogrencilerden oyunun ana sayfasinin ve siklik tablosunun
ekran resimleri istenmistir. Uygulama sonrasinda “Cebir
Basari Testi” son test olarak dagitilmistir. Bununla beraber
ogrencilerin oyun hakkindaki dustincelerini 6grenebilmek
icin yari yapilandirilmis gérisme yapilmistir.

2.4 Veri Analizi

Arastirmada basari testinden elde edilen veriler igin
SPSS programinda gerekli analizler yapilmistir. Yar
yaptlandirilmis gériismelerden elde edilen veriler ise icerik
analizine tabi tutulmustur. Oncelikle cebir basari
testinden elde edilen verilerin dagilimlari incelenmistir.
Tablo 1. Cebir Basari Testinden Elde Edilen Verilerin
Dagilimi

Testler Gruplar Shapiro-Wilks
Statistic N p
. Deney .891 20 .028*
Basari On Test
Kontrol .939 18 278
Deney .943 20 .268
Basari Son Test
Kontrol .958 18 .558

(* : p<.05)
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Tablo 2. Deney Grubu A ve B Sinifi Ogrencilerinin
Verilerinin Dagilimi

Shapiro-Wilk
Gruplar Statistic N p
Oyun Oynama A Sinifi .880 12 .087
Sureleri B Sinifi 937 8 584
Basari On Test A Sinifi .888 12 111
B Sinifi .873 8 .162

Yapilan testler sonucunda deney grubunun basari 6n
testi haric diger testlerin (p>.05) normal dagildigi
gorulmustir. Tabachnick ve Fidell'e goére (2013) bir
dagihmin  normal kabul edilebilmesi igin c¢arpikhk
katsayisinin garpikligin standart hatasina boliinmesi ve
basiklik degerinin basikhgin standart hatasina bélinmesi
ile elde edilen sonuglarin +1,96 ile -1,96 arasinda
bulunmasi gerekir. Deney grubunun basari 6n test
puanlarinin garpiklik ve basikhk degerleri (Carpiklik:0.519,
Basiklik:-0.268) sirasi ile carpikligin ve basikhgin standart
hatasina (Carpikhgin Standart Hatasi:0.383, Basikligin
Standart Hatasi: 0.750 ) bolinmesi ile elde edilen degerler
(1.35, -0.35) kabul edilen aralikta oldugu icin basari 6n
testinden elde edilen verilerin de normal dagilim
gosterdigi  sdylenebilir. Bundan dolayr istatistiksel
analizlerde parametrik testler kullaniimistir.

3. Bulgular

Arastirmanin alt problemlerine cevap verebilmek igin
elde edilen bulgular sirasi ile asagida verilmistir.

3.1 Egitsel Mobil Oyunun Ogrencilerin Basarisina Etkisine
iliskin Bulgular

Arastirmanin ilk alt problemine cevap aramak igin,
deney ve kontrol grubu 6grencilerinin uygulama oncesi
matematik basarilarinin denk olup olmadigini belirlemek
icin cebir basari testinden alinan 6n test puanlari analiz
edilmistir. Veriler normal dagihm gosterdigi icin bagimsiz
orneklemler t testi uygulanmistir. Elde edilen verilerin
analizi sonuglari Tablo 3’de sunulmustur.

Tablo 3. Deney ve Kontrol Gruplarinin Uygulama Oncesi
Basari Testi On Test Puanlari

Gruplar N X ss sd t p
Deney 20 3.0 2.59 37 1.786 .082
Kontrol 18 4.33 191

Tablo 3’de ki sonuglara gore kontrol grubunun basari
ortalamasi (4.33) deney grubunun basari ortalamasindan
(3.0) yuksek cikmasina karsin istatistiksel olarak anlamli
olmadigi ve gruplarin uygulama oncesinde denk oldugu
soylenebilir (p>.05). Levene testi sonuglarina gore ise
kontrol ve deney grubu 6grencilerinin 6n-test puanlarinin
varyanslarinin homojen bir sekilde dagildigi ifade edilebilir
(F=0.651, p=0.425).
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Deney ve kontrol grubu 6grencilerinin basari son test
puanlarindan elde edilen analiz sonuglari Tablo 4’de
gosterilmektedir.

Tablo 4. Deney ve Kontrol Grubunun Basari Testi Son Test
Puanlarina Gére Bagimsiz Orneklemler t Testi Sonuclari

Gruplar N X ss sd t p
Deney 20 8.8 2.84 37 0302 0.764
Kontrol 18 9.06 231

Deney grubu o6grencileri 6n test puanlarina gore
puanlarini daha fazla artirmis olmalarina ragmen Tablo
4’deki t testi sonuglarina gore iki grup arasinda son test
puanlarina gore istatistiksel olarak anlamli bir farklilasma
olmadigi sdylenebilir (t = 0.302, p>.05).

3.2 Ogrencilerin Akademik Basarilarina Gére Egitsel Mobil
Oyunun Etkisine iliskin Bulgular

Arastirmanin ikinci alt problemine cevap aramak igin
oncelikle akademik basarilarina gore iki ayri gruba ayrilan
(A, B) deney grubu 6grencilerinin cebir basari 6n testinden
aldiklari puanlar ve oyun oynama sirelerinden elde edilen
veriler analiz edilmistir. Yapilan analiz sonuglari Tablo 5’de
sunulmustur.

Tablo 5. A ve B Sinifi Ogrencilerinin Basari On Testine
Sonuglari

Gruplar N X Ss sd t p
A Sinifi 12 3.92 2.77 18 2.101 .05*
B Sinifi 8 1.63 1.59

(*: p<.05)

A ve B sinifi 6grencileri arasinda cebir basari 6n testi

verilerine gore istatistiksel olarak anlamli bir farkhhk
oldugu soylenebilir (p<.05). Uygulama oncesi akademik
basarisi yiksek olan 6grenciler A sinifinda ve diger
ogrenciler de B sinifinda oldugundan dolayi bu beklenen
bir durumdur.
A ve B sinifi 6grencileri 15 gin boyunca egitsel mobil
oyunu oynamislardir. Bu sire zarfinda hangi giinler kag
dakika oyun oynadiginin bilgisi oyun icerisinde tutulmus
ve Ogrencilerden Sekil 12’deki gibi ekran gorintisi ile bu
bilgiler alinmistir.

Sekil 12. Bir Ogrencinin Oyunu Oynama Sireleri

Tablo 6. A ve B Sinift Ogrencilerinin Oyun Oynama Siireleri
Bagimsiz Orneklemler t Testi Sonuglari

Gruplar N X ss sd t p
A Sinifi 12 205.67 1394 18 1.953 .067
B Sinifi 8 105 47.41

Yapilan t testi sonuglarina gore A sinifi 6grencilerinin
egitsel mobil oyunu iki haftada ortalama 205.67 dakika
oynadiklari B sinift  6grencilerinin ise 105 dakika
oynadiklari gérilmektedir. A sinifi 6grencilerinin oyunu
oynama slresi B sinifi 6grencilerinden yiksek olmakla
beraber analiz sonuglarina gére bunun istatistiksel olarak
anlamli olmadig1 sdylenebilir (t=1.953>t_18=1.734 ve
p>.05).
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Sekil 13. Ogrencilerin Egitsel Oyunu Ortalama Oynama
Sureleri

Ogrencilerin giinlere gore ortalama oyun oynama
sureleri incelendiginde ise A sinifi 6grencileri arasinda yer
yer oynama slreleri artis géstermekle birlikte iki sinif
ogrencileri icin de oyunun ilk glinlerinde fazla oynandigl
ama oyunun giderek daha az oynandigi séylenebilir.

3.3 Egitsel Mobil Oyunun Tasarimina iliskin Ogrenci
Gorislerine Dair Bulgular

Arastirmanin  Uglinci  alt problemi kapsaminda
uygulama sonrasi Ogrenciler ile yari yapilandiriimig
milakatlar gergeklestirilmistir. Bu goriismelerden elde
edilen veriler icerik analizine tabi tutulmustur. Analiz
sonucunda elde edilen bulgular “Oyun Tasarimi” adli tek
bir tema altinda toplanmistir. Oyun tasarimi yedi kategori
altinda incelenmistir. icerik analizinden elde edilen
bulgular tek bir tabloda tek sayfaya sigmadigi igin iki ayri
tablo olarak Tablo 7 ve Tablo 8'de verilmistir.

Tablo 7. Oyun Tasarimi Temasi

Tema Kategori Kodlar
Ses efekti
Oyun Oyunda tek kisi olmasi
Oyun O%Iei;ekir;ne Teknik sorunlar
Tasanmi o Uz Gorsel ogeler
Unsurlar Kolay puan alma

Harita
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Tablo 7. (Devami)

Tema

Kategori Kodlar

Hareket tuslari
Kolay puan alma
Harita

Liderlik tablosu

Sireye dayali ¢oziim
Sorularin avatar
yaklasinca agilmasi
Tekrar tekrar
¢Ozilebilmesi
Rekabet

Sesler efekti

Oyun Ogelerine iliskin
Olumlu Unsurlar

Gorsel tasarim

Sandiklarin yerleri

Bina igi ve gizli bolmeler
Avatar Ozellestirebilme
Daha fazla sandik

Oyun Daha az puan alma

Tasarimi Bilinen yerlerin oyun

icerisinde
Yer almasi
Hiz tusu ile dondirme
tusu
Birlesebilir

" . Oyun igi gece glindiiz
Oyun Ogelerine lligkin yunicreece g

Oneriler Farkl haritalar
Daha buylk oyun alani
Harita bliyGtme

Seviye atlama
Avatar oyun igerisinde
gorilebilir
Birlikte oynama
Oyun suresi

Ekranin her yerinden
déndirme

Aksiyon 6geleri

ilk olarak oyun &gelerinin bir kismi bazi 6grencilerin
hosuna giderken bazilarini ise olumsuz etkiledigi
gorilmistir. Ornegin oyun icerisinde kullanilan sesler igin
05 “Sarki ¢cok fazla hosuma gitmedi.” ve 012 “Ses
efektlerini de bedenmedim.” seklinde oyun icerisinde
kullanilan sesleri begenmezlerken, 03 “Ses efektleri
glizeldi. Ayak sesi falan.”, 06 “Ses efektlerini bedendim.”,
010 “Ayak sesleri ¢ok ilgimi cekti, bilmiyorum ¢ok hosuma
gitti.” seklinde ifade ederek seslerden hoslandiklarini dile
getirmislerdir.

Oyun 6gelerine ait olumsuz unsurlar arasinda oyunda
tek bir oyuncu olmasini iki 6grenci olumsuz olarak
degerlendirmistir. 09 “Olumsuz olarak bir de etrafta hi¢
kimse yok o biraz sikici geliyor.” , 012 “Su an bu oyunu
oynarken tek bir kisi var platformda sadece biz dolasiyoruz
baska kisileri eklerdim.” seklinde ifade etmisler ve oyunu
bu agidan sikici bulmuslardir.

242

Teknik sorunlar 6grencilerin en fazla ifade ettikleri
olumsuz unsurlar arasindadir. Teknik sorun olarak her
ogrencinin farkh bir kismi problem olarak gordugi
saptanmistir. 01“Ziplama tusu var ama ziplamiyor ¢ok az
zipliyor” seklinde ifade ederek avatarin istedikleri kadar
ziplayamadigini dile getirmistir. 04 “Oyunun sonunda bir
tane sandik kaliyordu onu bulmak zor oluyordu.”
seklindeki gorisi ile oyunda son sandigi bulmanin
zorluguna dikkat ¢cekmistir.

06 “Oyunda bir tane ara var oraya hig girilmiyor. Orayi
biraz daha genisletilip sandik konulsa iyi olur.” seklindeki
gorisl ile oyun igerisinde avatarin giremedigi dar sokak
oldugunu ve bunun can sikici oldugunu ifade etmistir. 07
ise “Oyuna basladim sandik arkamdaydi, ben sandigin
arkasinda kaldim, ¢ikamadim.” seklinde belirterek
sandigin arkasindan ¢cikamadigini ifade etmistir. 010 diger
oyunlarda oldugu gibi ekranin herhangi bir yerinden
avatari dondirmek istedigini sandiklarin  yerlerini
gosteren haritanin ise blylUmesi gerektigini “Olumsuz
olarak gérdiigiim saga sola dénmek icin tusa basmak
zorunda olusumuz ve haritanin biiyiimemesi.” seklinde
ifade etmistir.

Ogrencilerin  oyun igerisinde bulunan avatarin
tasarimini da begenmedikleri saptanmistir. 03 “Avatarin
yiizii bile yok hic gercek¢i degil” seklinde belirterek
kullanilan avatarin gercekei olmadigini ifade etmistir. 07
ise  “Karakterleri begenmedim.” seklinde avatari
begenmedigini soylemistir.

Oyun ogelerine iliskin olumlu unsurlar kategorisi
hareket tuslari, kolay puan alma, harita, liderlik tablosu,
sireye dayali ¢dzlim, seviye artirma, sorularin avatar
yaklasinca agilmasi, sorularin tekrar tekrar ¢oziilebilmesi,
rekabet, ses efektleri, gorsel tasarim ve sandik yerleri
kodlari ile aciklanmaya calisilmistir. Ogrencilerin oyun
icerisinde avatari ne kadar ¢ok hareket ettirebilirlerse o
kadar ¢ok begendikleri séylenebilir. 02 “Kosma tusu
hosuma gitti. Olumsuz olarak ziplama tusu var ama
ziplamiyor ¢ok az ziphyor. Birazcik daha yiiksege ziplasa iyi
olur.” seklinde ifade ederek hizli kosmasindan hoslandigini
ama istedigi kadar yuksege ziplamadigini belirtmistir. Ayni
sekilde 05, 06, 09 ve 010 oyun icerisinde avatarin hizh
kosabilmesini saglayan tus ile ilgili olumlu goris
belirtmiglerdir.

Ogrencilerin oyun icerisindeki begendigi ve kullandig)
diger bir 6ge ise sandiklarin yerlerini gésteren haritadir.
011 “Harita giizeldi.” seklinde ifade etmistir. Bununla
beraber bazi 0Ogrenciler haritanin {izerine basilinca
blyuyilp kiiclilmesi gerektigini mevcut 6zelliginin yetersiz
oldugunu ifade etmislerdir. 010 “Olumsuz olarak
gordiigiim haritanin biiyiimemesi” seklinde ifade ederek
haritanin blylimemesini olumsuz bir durum olarak
degerlendirirken, “Harita biiyiitme &zelligi olabilirdi.”
(04), “Haritayr biiyiitebilme 6ézelligi yapardim.” (67)
ifadeleri ile 6neri ileri sirmuslerdir.

Ogrencilerin oyun dgeleri arasinda begendikleri diger
bir 6ge liderlik tablosudur. Uygulama esnasinda da liderlik
tablosundan dolaylr o6grencilerin rekabete dayali bir
heyecan yasadiklari gorilmustir. Aralarinda oyunu daha
hizli nasil bitirdikleri ve oyun hakkinda bilgi alisverisinde
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bulunduklari goézlemlenmistir. Bazi 6grencilerin liderlik
tablosunda birinci olmak icin yaristiklari ve miicadele
ettikleri saptanmistir. 02 “Sorulari ¢6zmek cok zevkli
geliyor. Bir de rekabet olmasi ¢ok giizel. Matematigimizi
gelistiriyor.” seklinde sdyleyerek oyun igerisinde soru
¢6zmenin zevkli oldugunu belirtmistir. Liderlik tablosu ile
olusturulan rekabet ortamindan keyif aldigini ve
matematigi 6grenmesine olumlu katkida bulundugunu
ifade etmistir.

Oyun icerisinde kullanilan sire de 06grencilerin
begendigi baska bir kissmdir. 010 “Siireli ¢6zmemiz hizl
¢6zmemizi artirdi, o ¢ok giizel olmu.s” seklinde ifade
ederek hem begendigini hem de sorulari daha hizh
¢dzmesine yardimci oldugunu ifade etmistir. Begenilen bir
diger 6ge ise oyun igerisinde avatar sandiklara yaklasinca
sorularin géziikmesidir. 011 “Sorular giizeldi sandida
geldiginde agiliyor ya onu bedendim.” seklinde ifade
ederek oyun icerisinde kullanilan kigik bir 6genin bile
onemli olabilecegini gostermistir.

Oyun doéngisiiniin icerisinde dogal bir sekilde bulunan
oyunun tekrar tekrar oynanabilme 6zelligi de 6grencilerin
ilgisini ceken kisimlardandir. “Sorulari yanlis bildikten
sonra tekrar ¢éziim hakki vermesi ¢ok glizel olmus.”
seklinde ifade eden 010 hem oyun déngiisiine hem de
soruyu bilemedigi zaman ek altin ile tekrar bir sans daha
kazanma 6zelligine dikkat ¢cekmistir.

Gorsel tasarim kodu ile oyun ortaminda kullanilan
binalar, agaclar, sandiklar kisacasi oyun ortaminda
kullanilan esyalarin tasarimi kastedilmistir. 03 “Kasaba
cok gercek¢i duruyor.” ve 06 “Kasaba ortami giizeldi.”
ifadeleri ile oyun ortamini gergekei bulduklarini ve
begendiklerini ifade etmektedirler. O7 ise “Duvarlara bir
seyler yazmistiniz onlar hosuma gitti.” seklinde ifade
ederek duvardaki yazilarin hosuna gittigini ifade etmistir.

Ogrencilerin begendigi bir diger 6ge sandiklarin yerleri
olmustur. Ogrenciler genel itibariyle sandiklarin kolay
bulunmasindan memnun olurken zor bulunmasini ise ¢ok
fazla begenmemislerdir. Bununla beraber bulmak igin
micadele etmekten de keyif alan 6grenciler olmustur.
Ornegin 010 “Sandiklarin birbirine ¢ok yakin olmasi
giizeldi.” ve 012 “Bazen sandiklar cok cabuk bulunuyordu
onu sevdim.” seklinde ifade ederek sandiklarin yakin
olmasini ve kolay bulunabilmelerini begendiklerini dile
getirmislerdir. O3 ise bunun aksine “Sandiklar birbirinden
cok farkl yerlerdeydi hosuma gitti.” ifadeleri ile
sandiklarin farkli yerlerde olmasindan memnun oldugunu
belirtmistir.

Ogrenciler ile yapilan gdriismeler sonucunda oyun
ogelerine iliskin  bircok  6nerilerde  bulunduklari
gorlilmustir. Bu onerilerden en fazla dile getirilen ise
birlikte oynama 6zelligi olmustur. Ogrencilerin yaridan
fazlasi oyun igerisinde gevrimici seklinde diger oyuncular
ile ayni ortamda oynayabilmeyi, sandiklari ayni anda
bircok kisi ile bulmaya c¢alismanin daha eglenceli
olabilecegini ifade etmislerdir. O3 “Birbirimizi gérseydik
diger oyuncular ile birlikte oynama imkdni olsaydi iyi
olurdu. Silahlar oluyor ya pupci de birbirimiz
6ldiirebilseydik ve kutularini alabilseydik.” seklinde ifade
ederek oynadiklari diger oyunlarda oldugu gibi daha fazla

miicadele ve meydan okumanin olmasi gerektigini
belirtmistir. Benzer sekilde 010 “Pupci gibi yapardim
hocam. Daha ¢ok karakter eklerdim. Oyunda birbirimizi
gérme firsati olsaydi.” seklinde ifade etmistir. 09 ise
gorislerini “Olumsuz olarak bir de etrafta hi¢ kimse yok o
biraz sikici geliyor. Online olabilir ya da botlar olabilir.”
biciminde belirterek oyun igerisinde tek bir oyuncu
olmasinin sikici oldugunu ifade etmistir.

Ogrencilerin en fazla énerdigi bir diger &zelligin ise
avatari Ozellestirebilme oldugu gorilmistiir. Oyun
icerisinde iki farkli karakter olmasina ragmen 6grenciler
tarafindan  yeterli bulunmadigi  gérilmistir. 01
“Karakterler daha fazla ve daha é6zellestirilebilir olmali.”
ifadesi ile karakterlerin daha oOzellestirilebilir olmasi
gerektigini belirtmistir. O8 ise gériislerini “Karakterlere
kiyafet sec¢imi falan eklerdim.” seklinde ifade ederek
popiler olan bazi oyunlardaki bir 6zelligin bu oyunda da
olmasi gerektigini séylemistir.

Ogrencilerin oyun 6gelerine iliskin bir diger énerisi ise
binalarin icerisinde sandiklarin olmasi ve oyun icerisinde
gizli bélmelerin olmasidir. 03 kodlu &grenci bu durumu
“Mesela evlerin iginde kutular oluyor ya gizli yerlerde 6yle
yerler yapardim.” seklinde ifade etmis, Q9 ise “Bina
kapilari agilabilir binalarin icerisinde sandiklar olabilirdi.”
diyerek oOgrencilerin oynadigi diger oyunlarda olan bir
ozellige dikkat cekmistir.

Genel olarak ogrencilerin daha o6nce oynadiklari
oyunlarda olan ozelliklerin aynisinin veya benzerinin
gelistirilen egitsel oyun igerisinde de olmasi gerektigine
yonelik dneriler de bulunduklari sdylenebilir. Ornegin
oyun icerisinde avatarin goziikmesi (01, 02, 05), farkh
haritalarin olmasi (01, 05, 010) ve bazi 6grencilerin
olmadigi icin biraz sikict bulduklari aksiyon 6geleri (03, 07,
011, 012) olmasi yoniindeki gorisleri &grencilerin
alistiklari mobil oyunlarin bir yansimasi olarak goérilebilir.

Tablo 8. Oyun Tasarimi Temasi 2

Tema Kategori Kodlar
) Sorularin kolaydan zora seklinde
Oyun Igerigine olmasi
I||§k|n Olumlu Sorular kolay
Unsurlar .
Sorular glizel
Diger dersler
N Daha fazl idi
Oyun icerigine aha fazla soru gesidi
iliskin Oneriler Diger matematik konulari
Sorularin zorluk derecesini
ayarlayabilme
Oyun .
Labirent oyunu
Tasarimi

Araba oyunu

Terazi oyunu

Oyun Onerisi
Futbol oyunu
Bilmece
Xox tarzi
Tam sayilar
Soru Onerisi Rasyonel sayilar

Oriintiiler
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Oyunicerigine iliskin olarak 6grencilerin dncelikle oyun
icerisinde sorularin kolaydan baslayarak oyuncunun
seviyesi arttikca zorlagsmasini begendikleri gorGlmustr.
05 “En baslarda kolay ¢ikiyor, puan kazandik¢a daha zor
cikiyor giizel olmus.” seklinde ifade etmistir. O1 gériisiini
“Baslangi¢ta ¢ok kolaydi. Sonra acayip zorladi. Kareler
falan gelmisti.” seklinde belirterek oyunun baslarinda
zorlanmadigini fakat oyun ilerledikce ¢6zmekte zorluk
yasadigini ifade etmistir. Bununla beraber oyun igerinde
kullanilan sorulari 6grencilerin yarisi kolay ve glzel
oldugunu ifade etmistir. 010 goriistini “x? harig digerleri
kolayd1.” seklinde belirterek sorularin kolay oldugunu
fakat ikinci dereceden terimler de zorlandigini ifade
etmistir. 06 gérisiini “Oyundaki cebir sorulari bence
gayet iyi. Ortalama ne ¢ok zor ne ¢ok kolay.” seklinde ifade
ederek oyun igerisindeki sorularin seviyelerine uygun
oldugunu ifade etmistir.

Ogrencilerin oyun icerigine iliskin dnerileri arasinda en
fazla diger ders konularinin da olabilecegini
belirtmislerdir. 03 bu durumu “Yine bunlari sorardim ama
biitiin konular1 kapsardi. Birinci dénem ve ikinci dénem
ayri siklar olurdu. istedidini segip yapardim ve biitiin
dersleri barindirirdl.,” seklinde ifade ederek tim ders
konularinda sorular olabilecegini ve oyun igerisinde
istedigi konuyu se¢me 0Ozelliginin olmasi gerektigini
belirtmistir.

Oyun icerigine iliskin bir diger oneri ise sorularin zorluk
derecesini ayarlayabilme &zelligi olmustur. 06 gériisiinii
“Herhangi bir yere basinca zor orta kolay seklinde bir yer
olurdu basinca ona gére sorular ¢ikabilirdi ve siire
olabilirdi.” seklinde ifade ederek oyun igi sorularin zorluk
derecesinin  oyuncunun  kontroliinde olabilecegini
belirtmistir. Bunlara ek olarak 6grenciler diger matematik
konularinin da olabilecegi ve oyun icerisinde daha fazla
soru ¢esidi olmasi gerektigini ifade etmislerdir.

Ogrencilere  gelistirebilecek  egitsel oyun  fikri
soruldugunda bazilar gelistirilen egitsel oyuna benzer
olabilecegini belirtirken bazilari ise hoslandigi oyunlari
ifade etmislerdir. O9 gériisiinii “Bilemedim. Direk 7. sinif
konulari olabilirdi veya giriste kaginci sinif oldugu
sorulabilir. Puan tablosu bazi oyunlarda direk orada
goriiniiyor orada olabilir. Tiineller olabilirdi.” seklinde
belirterek sadece tiineller olabilecegini eklemistir. 02
diistincesini “XoX tarzi bir oyun olabilir. Ornedin ben biriyle
oyun oynuyorum soruyu ben bilirsen ben bir yere x
koyuyorum. Digerine sira gegiyor o da bilirse O koyuyor
bilemez ise bana sira gegiyor gibi.” seklinde ifade ederek
XoX oyunun igerisinde soru ¢ozme 0zelligi eklenerek bir
oyun vyapilabilecegini belirtmistir. 06 ise gorisini “Bir
araba oyunu yapardim arabayla mesela karsimiza engeller
cikardl. Sorulari bildigimiz zaman engeller kalkard:.”
seklinde belirterek araba oyunu oynarken soru
¢Ozulebilecegini 6nermistir.

Ogrenciler ile yapilan goriisme esnasinda oyun
icerisinde sorulabilecek soru oOnerisi soruldugunda
ogrenciler 7. sinifta daha oOnce gormis olduklar
matematik konularindan tam sayilar, rasyonel sayilar ve
ortintllerileilgili sorular sorulabilecegini ifade etmislerdir.
06 gorisuni “Matematikte rasyonel sayilari tasarlardim.
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Rasyonel sayilarda béimeyi falan tasarlayabilirdim. Bélme
6grencilerin ¢ogu rasyonel sayilari yapamiyor.” seklinde
belirterek oOgrencilerin zorlandigi konulardan rasyonel
sayllarda bélme konusundan sorular sorulabilecegini ifade
etmigtir.

4. Tartisma

Bu arastirmada mobil oyun tabanli 6grenmenin
Ogrencilerin  matematik basarilarina  etkisinin olup
olmadigl incelenmistir. Bununla beraber &grencilerin
akademik basarilarina gére oyun oynama davraniglari ve
son olarak egitsel mobil oyun hakkindaki goérusleri
arastirilmistir. Calismada gelistirilen egitsel mobil oyunun
ogrencilerin matematik basarilarina bir etkisinin olmadigi
sonucuna ulasiimistir. Bununla beraber deney grubu
ogrencilerinin basari puanlarinda daha fazla artis oldugu
gorulmustir. Boyle bir sonug ile karsilagiimasinin
nedenleri arasinda uygulama oOncesinde kontrol grubu
ogrencilerinin istatistiksel olarak olmasa da sayisal olarak
daha basarili olmalari sayilabilir. Her ne kadar basari testi
On test puanlari arasinda istatistiksel bir fark olmasa da
kontrol grubu puanlarinin 6n test ve son testte daha
yluksek olmasi, deney grubuna gore akademik basarilarinin
daha yiksek oldugunu gostermektedir. Boyle bir sonug ile
karsilasilmasinin  olasi nedenleri arasinda uygulama
siresinin yeterince uzun olmamasi da olabilir. Nitekim
Scholten ve arkadaslari (2019) egitsel mobil oyunlarin,
uygulama siiresi uzun oldugunda 6grenme performansi
Gzerinde etkili oldugunu fakat uygulama siiresi kisa
oldugunda ise etkisinin sinirli oldugunu ifade etmislerdir.
Bir mobil oyun araciligl ile 6grenmeyi gelistirmek igin
alisma suresi dnemli bir etkendir. Bu durum kisa bir sire
ile yapilan uygulamanin 6grenmeden istenen olumlu
etkilerin  gorilmesi  icin  yetersiz  kalabilecegini
disundiurtmektedir (Sung ve ark., 2016).

Egitsel oyunlar ile ilgili yapilan calismalar giderek artis
gostermesine ve genel olarak olumlu bir tablo gizmesine
(Huizenga et al., 2009) karsin matematik alaninda yapilan
egitsel oyunlarin 6grenci basarisi lzerindeki etkilerine
iliskin yapilan deneysel calismalar tutarsizdir (Tokac ve
ark., 2019). Bununla beraber literatiirde olumlu oldugu
(Cankaya, 2007; Koparan, 2021; Ural, 2009) yonlnde
calismalar daha fazladr. ilgili literatiirde egitsel oyunlarin
basariya etkisinin olmadigini tespit eden ¢alismalar da
(Aslan, 2014; Sahin, 2016; Yavuzkan, 2019)
bulunmaktadir. Yapilan ¢alismada da bdyle bir sonug ile
karsilasilmistir. Egitsel oyunlarin etkili olmasindaki bir
diger faktor ise oyunlarin oynanma sireleridir (Dundar,
2015). Arastirma slrecinin yeterli olmamasi gibi nedenden
dolayi egitsel oyunun etki diizeyinin tam olarak ortaya
¢ikmadigi disinilmektedir.

Ogrencilerin gelistirilen egitsel mobil oyunu oynama
davranislarini incelemek igin deney grubu o6grencileri
akademik basarilarina gore iki gruba ayrimis ve
ogrencilerin akademik basarilarina gére oyun oynama
davranislari incelenmistir. Yapilan analizler sonucunda
akademik basarilari yliksek olan grubun oyun oynama
suresi her ne kadar diger grubun iki katina yakin olsa da bu
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durumun istatistiksel olarak anlamli  olmadigi
gorilmiustir. Her iki gruptaki 6grencilerin uygulamalarin
baslarinda egitsel mobil oyunu ortalama gtinliik yarim saat
oynadigl, calismanin ilerleyen ginlerinde ise bu sirenin
giderek azaldigi gorilmistir. Calismanin bu sonucu
literatirdeki bazi galismalarin sonuglari ile tutarhdir
(Huizenga ve ark.,, 2009; Juric ve ark., 2018;
Salehsedghpour ve ark., 2021) Bu ¢alismalarda da egitsel
oyunlarin akademik basarisi yiksek olan 6grenciler igin
daha verimli ve daha uygun oldugu tespit edilmistir.
Bulunan bu sonuglarin aksine Herodotou (2018) ve Gao ve
arkadaslar (2020) distk performansa sahip 6grencilerin
mobil oyundan daha fazla fayda sagladigini
belirtmektedirler. Mevcut ¢calismada ise bunun aksi durum
ile karsilagilmigtir. Boyle bir durum ile karsilasilmasinin
birkag olasi nedeni olabilir. Ogrenciler arasinda akademik
basarisi disuk olan 6grencilerin oyunlara daha ¢cok meyilli
olduguna dair genel bir kanaat bulunmaktadir. Halbuki
dijital oyunlarin gelismesi ile birlikte akademik basarisi
yuksek olan 6grencilerin birgogunun da oyun bagimlisi
oldugu gorilmektedir. Meraki yliksek olan 6grencilerin
derslerde basarili olmalari beklenen bir durumdur. Ayni
sekilde merakli olan ayni 0Ogrencilerin derslere olan
ilgilerinin ylksek olmasina karsin dijital oyunlara kayitsiz
kalmalari cok da disliniilemez. Bu durumun sonucu olarak
ise akademik basarilari yiksek olan 6grencilerin dijital
oyunlari daha fazla oynamalari da beklenen bir durumdur.

Uygulama sonrasinda deney grubu ile yapilan yari
yapilandiriimis  goérismeden Ogrencilerin  gelistirilen
egitsel mobil oyunu begendikleri  gorilmistar.
Ogrencilerin gerek sinif ortaminda gerek kendi evlerinde
egitsel mobil oyun ile pratik yapmaktan keyif aldiklari,
eglendikleri ve motive olduklari belirlenmistir. Bu sonuglar
literatirdeki calismalar (Comert, 2020; Gao et al., 2020) ile
tutarlilik géstermektedir. Ogrenme bircok kisi icin ciddi bir
is oyun ise eglence ve bos bir aktivite olarak
gorilmektedir. Ogrencilerin mobil bir oyun oynarken de
goreceli olarak sikici bir ders olan matematik dersinin

oyuna entegre olmasindan dolayr keyif aldiklar
soylenebilir.
Oyun igerisindeki oyun oynama sikliklarindan

anlasildig1 Gzere 6grencilerin ilgilerinin devam etmesini
saglayan oyun elementlerinin oyun icerisinde eksik oldugu
saptanmistir. Ogrencilerin egitsel mobil oyunlari daha
uzun slre oynamalari igin oyunun c¢evrimigi olmasi
gerektigi, diger oyuncular ile ayni oyun ortaminda
bulusmalari gerektigi ve icerisinde aksiyon 6geleri olmasi
gerektigi yapilan 6grenci gorislerinden anlasiimaktadir.
Nakamura ve Csikszentmihalyi' ye goére de (2014)
ogrencilerin merakinin ve ilgisinin surekliligini saglamak
icin oyun tasariminda giderek zorlasan hedeflerin veya
gorevlerin oldugu seviyelere yer verilmesi gerekmektedir.
Bununla beraber 0Ogrencilerin oyun igerisindeki birgok
oyun elementini begendikleri séylenebilir.

Egitsel oyun tasarimlarinin kilit roli o6grencilerin
katilimini artirabilecek bir oyun tasarlamaktir (Chou ve
ark., 2023). Ogrencilerin oyuna olan katilimini artirabilmek
icin ise oyun Ogelerinin dogru ve etkili bir sekilde
kullanilmasi gerekmektedir. Kiili (2006) de 6grencilerin

aktif katilimi icin oyun tasarim 6gelerinin 6nemine dikkat
cekmistir. Bu calismada gelistirilen egitsel mobil oyunda
da oyun oOgeleri dikkatle kullaniimistir. Bunun sonucu
olarak da, 6grencilerin deneyimlerinden de hareketle
ogrencilerin ilgisini ¢eken bir egitsel mobil oyun
gelistirildigi soylenebilir.

Ogrenciler oyun igerisinde bazi teknik sorunlar
yasamalarina ragmen genel olarak &grencilerin oyun
tasarimini ve oyun igerisinde kullanilan hikayeyi
begendikleri gorilmistir. Oyun tasarimi baglaminda
teknik sorunlarin 6nemli oldugu gorialmustir. Karsilasilan
teknik bir sorunun 6grencinin  oyunu oynarken
zorlanmasina ve oyun oynamak istememesine neden
oldugu soylenebilir. Asteriadis ve arkadaglarina gore
(2012) oyundaki teknik aksakliklar hayal kirikligini
artirarak ve katilimi azaltarak oyuna yonelik olumsuz
tutum gelistirmektedir. internetin hizlanmasi, bilgiye hizli
ulasilmasi gibi nedenler ile gliniim{zin insanlari ¢ok fazla
zorlukla karsilasmadan istedigi bilgiye ulasabilmekte,
alternatiflerin artmasi ile bir mobil oyunun oynanmasinda
zorluk yasandiginda digerlerine gecis ¢ok kolay bir sekilde
yapilabilmektedir. Bunlardan dolayi 6grenciler anlamadigi
her hangi bir yer oldugunda veya anlamakta zorlandigi
kissm oldugunda, bir zorlukla karsilastiginda oyunu
birakabilmektedir.

Oyun igerisinde kullanilan oyun elementlerinin
(puanlama, harita, y6én tuslar vb.) egitsel oyun
tasariminda 6nemli bir yere sahip oldugu gorilmustir. Bu
oyun elementlerinin 6grencilerin oyun hakkinda olumlu
veya olumsuz tutum gelistirmelerinde etkili oldugu
sdylenebilir. Ornegin oyun icerisinde kullanilan hiz tusu
ogrencilerin verilen sire igerisinde sandiklari bulmalarina
imkan tanimis ve Ogrencilerin hosuna gitmistir. Ayni
sekilde sandiklarin  yerlerini gbsteren harita da
ogrencilerin sandiklari bulmalarinda yardimci oldugu igin
oyunda aktif olarak kullaniimistir. Bunun yaninda
oyundaki karakterin donmesi i¢in konulan tus
ogrencilerde olumsuz deneyimlere yol agcmis ve
gelistirilmesi gerektigi anlagiimistir.

Dijital oyunlarda kullanilan zaman oyun tasariminda
o6nemli bir yere sahiptir. Zamanin dogru kullanimi oyunun
surikleyiciligini  artirabilmektedir (Perry ve DeMaria,
2009). Gelistirilen egitsel oyun igerisinde de oyunculardan
saklanan sandiklari on dakika igerisinde bulmalari ve gikan
sorulari ¢ozmeleri beklenmektedir. Zamana bagh oyun
oynama ogrencilerin ilgisini cekmis ve bu durumu olumlu
karsilamislardir. Bu durumun aksi olarak Giiler Selek ve
arkadaslari (2024) vyaptiklar calismada oyun igerisinde
zamana dayall soru ¢6ziminin dikkat dagitici
olabilecegini ifade etmislerdir.

Liderlik tablosu da 6grencilerin begendigi bir diger
oyun elementidir. Tablonun oyun igerisinde rekabetin
olusmasi ve 6grencilerin oyunu daha fazla oynamalarinda
etkili oldugu goridlmistir. Uygulama  esnasinda
ogrencilerin  surekli oyundaki liderlik tablosundan
birbirlerinin puanlari hakkinda konustuguna ve evde daha
fazla oynayarak diger Ogrencilerin puanini gececegi
seklindeki ifadelerine sik sik rastlanmistir. Huizenga'ya
gore de (1949) bir oyun ne kadar fazla rekabetgi ise o
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kadar fazla heyecanhdir. Dijital oyunlarda bulunan liderlik
tablolari sadece oyuncunun kendi performansi ile ilgili
bilgi vermekle kalmaz diger oyuncularin puanlarini da
gostererek kiyaslama olanagl sunar. Bu kiyaslama ise
beraberinde rekabeti getirmektedir (Perry ve DeMaria,
2009). Chen ve arkadaslarina gore (2020) egitsel dijital
oyunlardaki rekabet unsuru matematik dersleri igin
etkilidir.

Oyunda kullanilan geri bildirimlerden 06grencilerin
hoslandigi gérilmustir. Ornegin oyundaki karakterin
sandiklara yaklasinca agilmasi gibi kiictik bir geri bildirim
bir 6grencinin dikkatini gekmistir. Ogrenci soruyu yanlis
veya dogru bildiginde aninda geri bildirim almistir. Perry
ve DeMaria'ya gbre (2009) oyun tasarimindaki kritik
rollerden biri de geri bildirimlerdir. Shute' ye gore ise
(2008) egitsel oyunlardaki geri bildirimler, sadece
degerlendirme amach degil ayni zamanda gelisime ve
o6grenmeye rehberlik etmesi icin de kullaniimalidir.

Oyunlarin tamaminda, oyuncunun baskalarina karsi
ovinmesi  onemlidir  (Huizenga, 1949). Bunun
saglanabilmesi egitsel dijital oyunlarda 6grenci bireysel
degil grup ile oynayabilmesi ve liderlik tablosunda oldugu
gibi diger oyuncularin kag¢ puan aldigini ve oyunda ne
kadar ilerledigini gorebilmesi ile mimkiin olur. Mevcut
calismada da 6grenciler liderlik tablosundan aldiklar geri
bildirimler ile diger 6grencilerin kendi puanlarini gectigini
gormis ve liderlik tablosunda Ust seviyelere ¢ikmak igin
¢aba gostermislerdir. Bu da 6grencilerin oyunu daha fazla
oynamalarini ve pratik yapmalarini saglamistir.

Ogrenciler gelistirilen egitsel oyun gibi diger
matematik konularindan ve diger derslerden de egitsel
mobil oyun gelistirilebilecegini ifade etmislerdir. Bununla
beraber 6grencilerin daha 6nceden oynadiklari oyunlara
benzer oyun onerilerinde bulunduklari gorilmustir. Bir
6grenci ise denklemler konusunun anlatiminda kullanilan
terazi benzeri bir oyun gelistirilebilecegini sdylemistir.

5. Sonug ve Oneriler

Ogrencilerin  oynadiklari mobil oyunlar ¢ok fazla
karmasik oOzellikler gosterebilmekte ve kullanicilarini
surekli oyunda tutabilmek i¢in  bircok faktord
kullanmaktadirlar. Gelistirilecek egitsel oyunlarin bu
oyunlar ile rekabet edebilmesi igin siirekli bir gelistirme
ekibine ihtiya¢ bulunmaktadir. Aksi durumda ise elde
edilen sonuglarda oldugu gibi 6grenciler belirli bir siire
egitsel oyunu oynasalar dahiilerleyen sireler igerisinde bu
istekleri giderek azalma egilimine girmektedir. Mobil
oyunlar alanindaki sirketler gibi egitsel oyuna sirekli yeni
ozellikler ekleyecek ve 6grencilerin ilgisini silirekli canl
tutacak organizasyonlara ihtiyac vardir.

Yapilan ¢alismadan elde edilen bulgular dogrultusunda
ileride yapilacak c¢alismalar icin, gelistirilecek egitsel
oyunlarin mimkiin oldugunca Ogrencilerin oynadiklari
mobil oyunlara benzemeleri, aksiyon 6gelerinin bol bol
kullanilmasi, uygulama siiresinin mimkiin oldugunca uzun
olmasi, bir yazilim ekibi ile uzun soluklu ¢alisiilmasi ve
birden fazla konu ile iliskili olmasi 6nerilmektedir.
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