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Bilgisayar destekli dijital oyunlar1 oynayanlarin sayist ve oyuncularin oyun basinda gecirdikleri
stire her gecen giin artmaktadir. Bu siirelerin daha verimli bir sekilde gecirilebilmesi igin
motivasyon giicii yiiksek olan oyunlarin egitim siirecinde kullanilmasi gerekmektedir. Boylece
ogrenci hosca vakit gecirirken 6gretilmek istenilen konuyu 6grenebilecek, oyun ortamu ile
ogrencideki kaygi azalacak ve bireysellestirilmis Ogrenme ile &grencide olusan yapamama
korkusu yenilebilecektir. Bu ¢alismada, C# programlama dili kullanilarak bir yilan oyunu tasarimi
gerceklestirilmistir. Bu oyun temel 6gretim kademesindeki 3. ve 4. smif 6grencilerinden 123
Ogrenciye oynatilmigtir. Yapilan calisma ile matematikte dort islem konusu, yilan oyunu ile
birlestirilerek egitimin eglenceli bir sekilde ger¢eklestirilmesi amaglanmistir. Bu amagla bir egitsel
yilan oyunu tasarlanmig, oynatilmig ve tasarlanan oyun ile ilgili anket sorulari bir arastirma
cercevesinde ilkogretim 3. ve 4. smifa giden 123 6grenciye uygulanmustir. Alinan cevaplar
istatistiksel olarak degerlendirilmis ve sonuglar incelenmistir. Yapilan arastirma sonucuna gore
ogrencilerin %851 yapilan ¢alismanin matematikte dort islem konusunu anlamada ve bildiklerini
gelistirmekte faydali oldugunu belirtmislerdir.
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The number of people who play computer-aided digital games and the amount of time the players
spend at the game is increasing day by day. To pass these periods more efficiently, the games
with high motivation should be used in the educational process. Thus, the student will be able to
learn the subject while having a pleasant time, the anxiety of the student will be reduced with the
game environment and the fear of failure will be overcome with the individualized learning. In
this study, a snake game design was realized by using C# programming language. This game was
played by 123 students from 3rd and 4th grade students in basic education level. The aim of the
study was to combine the four mathematical operations with the snake game and make the
education fun. For this purpose, an educational snake game was designed and played by the
students and the questionnaire related to the game was applied to 123 students attending 3rd and
4th grades of primary education. The responses were evaluated statistically and the results were
examined. According to the results of the research, 85% of the students stated that the study is
useful in understanding the four operations in mathematics and developing what they know.
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1. INTRODUCTION (GiRis)

Technological advances lead to changes in
people’s interests and habits, perception and
interpretation and learning methods [1], [2]. Along
with the changing technology, the change that has
started in many areas has also shown itself in the field
of games and entertainment. With this change, the
qualities of the games have also changed and today the
concept of games is generally understood as computer
games. One of the main reasons for this is that the
computer has become an indispensable part of our
lives. Nowadays, computer games, which are more
preferred than other environments as an entertainment
tool, attract the attention of people of all ages and
players spend a lot of time on computer games. It was
seen that World of Warcraft players spend 22.7 hours
a week for the game. The total time spent on “Call of
Duty Black Ops” exceeded 600 million hours within
the first month after the game was released [3].

When learners are motivated by what they want to
learn, they desire to spend time and effort for learning
and use what they have learned in the future [4].
According to Malone, the use of computer games in
education and training increases the motivation of
learners [4], [5]. Therefore, an effective and efficient
learning environment will be created by using
computer games in education. Educational computer
games are not only an interesting type of game, but
also help students to develop their skills and include
information about the course in which the game is
prepared [6]. Students will learn about the subject and
reinforce their previous knowledge while having a
pleasant time with educational computer games [7].
Thus, educational computer games will increase the
students’ interest in the lessons and contribute to the
permanent learning. Cankaya and Karamete[8] have
designed an educational game about the ratio-ratio in
mathematics for primary school students. Then, they
examined the effect of the game they designed on the
students’ educational computer games and their
attitudes about mathematics lesson. As a result,
students’ attitudes towards mathematics course with
educational computer games were positive. Topcu ve
ark. [9] conducted a study in order to reveal the
opinions of prospective elementary school teachers
about the use of educational computer games in the
teaching of elementary mathematics. As a result of the
research used qualitative research methods,
prospective teachers stated that educational computer
games would provide benefits such as visualizing
concepts, developing thinking skills, learning by

having fun, games endear mathematics lesson and
learning more permanent.

According to Malone, who states that motivation is
necessary for effective learning, intrinsic motivation
factors must be present in the game to create a good
and interesting computer game. These intrinsic
motivation elements are fantasy, challenge and
curiosity. Another intrinsic motivation is control [4],
[10]. The high teaching capacity of these features in
computer games reveals the necessity of using
computer games in education and training. Bakar ve
ark. [11] conducted a study to reveal students’ views
on the use of educational computer games in courses
in formal education. They carried out the study during
9 weeks with the 6th grade students who took social
studies course. As a result of the research used
qualitative research methods, it was stated that the use
of educational games in social studies course
increased the motivation of the students and the
students liked the educational games. In addition,
Ercan ve ark. [12] prepared a web-supported material
called “kimyagerin simifi” for 9th grade students. 54
students participated in the study and quasi-
experimental research design was used in the study.
Experimental research lasted 4 weeks and the results
of the research indicated that there was a significant
difference in the students’ attitudes towards chemistry
and academic achievement in favor of the
experimental group.

Computer games offer an individualized learning
environment that takes into account the student’s
interests and desires, appropriate for the level and
could be arranged to the learning speed of the student.
In addition, with the help of educational computer
games, the student stays active during the game,
which makes a significant contribution to the
realization of permanent learning.

The time spent on the games is increasing in the
world and in our country. In this study, an educational
snake game was designed to convert the time spent on
the game to a more productive process and to provide
students with educational information in this period. It
is aimed to develop four mathematical operations with
the game of snake, which attracts people of all ages in
the world. To this end, the player will use the numbers
and operations on the playing field to obtain the
desired number of points while playing the snake
game. In this way, it will be possible to develop the
students’ mental computation skills, to provide
education in a fun way and to provide effective and
permanent learning with active participation. In
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addition, the player can choose a game that suits his /
her own level in the study so that people of all ages
can play educational snake game.

In this study, it is aimed to improve the four
operations of 2nd grade and above students, to
reinforce their existing knowledge and to change their
negative attitudes towards mathematics. For this
purpose, a digital snake game was designed using C #
programming language to enable students to perform
four operations in mathematics by playing games. The
designed educational snake game was played by 123
students consisting of 3rd and 4th grade students in
primary school and a questionnaire was conducted
with these students. With this survey, students’
attitudes towards mathematics and game were tried to
be determined and thus the effects of educational
game on mathematics achievement and student
motivation were evaluated and the results were
presented as proportional and statistical.

1.1 Digital Gaming (Dijital Oyun)

The progress of technology day by day,
urbanization, decreasing playgrounds and access to
technology have changed the playing habits of
children. Nowadays traditional games have been
replaced by digital games which is playing in digital
areas such as computers and phones. In the first time
produced for entertainment purposes, digital games
were used for educational purposes in the future.
Digital games designed for educational purposes are
called educational digital games[13].

2. METHOD (YONTEM)
2.1. Working Group (Calisma Grubu)

The research related to the game design was carried
out with 123 students randomly selected from the 3rd
and 4th grade students of a primary school in Karatay
district of Konya. 71 female and 52 male students
participated in the survey. In the study, the
distribution of male and female student were in
balance.

2.2. Game and Educational Computer Games (Oyun
ve Egitsel Bilgisayar Oyunlary)

There is no definite definition for the game
concept. Generally speaking, game is something that
people do willingly and obligatory works are not
games [14], [15]. According to Plensky, there are six

basic elements that must be present in a game [16].
These are: rules, goals and objectives, outputs and
feedbacks, competition / competition, interaction and
story. Games are considered to have positive effects
on the motivation of players [10]. With this
motivation, players will be able to gain the
information they need while they are playing the
game. Games can be used in education as an
alternative, complementary and enriching to other
teaching methods [17]. According to Demirel et al.,
games are the software created in game format to
improve students’ problem solving competencies and
to enable them to learn course topics [18]. If the
educational games which contribute to the
development of students’ decision making, thinking
and communication skills are well designed, the
entertainment and learning process can be provided
simultaneously. In this way, students will be more
willing to learn the subject and an efficient learning
will be provided. The fact that educational computer
games are learned easily allows users of all ages to
play these games.

2.3. Four Operations with Educational Snake
Game (Egitsel Yilan Oyunu Ile Dirt Islem Hesaplama)

Educational snake game is a game designed for 2nd
grade and above students to develop their skills for
four mathematical operations and to reinforce their
current knowledge.

It is thought that the anxiety about mathematics
plays an important role in the failure of the students
[19]. Students are afraid to make mistake in
mathematics, so they avoid maths and then fail [20].
New methods such as direct expression and question-
answer techniques, which support traditional
techniques and compatible with developing
technology, should be preferred to eliminate
prejudices against mathematics and to make students
like mathematics [21]. The educational snake game
designed for this purpose provides an environment
that can create student-centered learning, motivate the
student and increase his/her interest in the lesson.

With the educational snake game, each student will
be able to play at an appropriate level for them. In this
way, students’ confidence will develop with questions
that go from easy to difficult and fear of failure will
be overcome. With the educational snake game, the
student will be actively involved in the education
process by having fun without being bored and by
making and living. The fact that the student will be
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active during the game will make him interested in the
lesson and the subjects will be more permanent.

The educational snake game is a game that students
can learn while having fun. Before starting the game,
the student will select a difficulty level in the screen
that corresponds to his or her level. Figure 1 below
shows the level scren.

ﬂ EDUCATIONAL SNAKE - | X

EDUCATIONAL SNAKE v.2.3.8
°EASY ©MEDIUM °©HARD
START GAME

Figure 1. Level Screen (Sevive Ekrani)

After the difficulty level is determined, the game
window in Figure 2 will be displayed in which the
player is asked the questions according to the
difficulty level. The student will try to get the desired
number by taking the numbers and the processes in the
playing field with the snake. There is a time limit for
this process. The sooner the student answers the
desired number, the different points will be obtained
according to the response time. In this way, the game
will not be monotonous and the player will be able to
participate more actively. Figure 2 below shows the
screenshot of the educational snake game.

Figure 2. The screenshot of the educational snake
game (Egitsel yilan oyunu ekran goriintiisii)

Game so that continuity in the game is provided
and it is aimed not to let the player leave the game in
any wrong. If the desired number cannot be found or
incorrectly answered in the educational snake game,
one of the 3 lives given to the player will go away. The
game will end when all 3 lives given to the player are
completely over. In addition, the heart-shaped signs
where bonus (difficult) questions are asked will
appear on the playing field at certain stages of the
game. If the player receives the bonus mark, a more
difficult question will be asked to the player than the
existing questions. When the player answers the
question correctly, the player will receive an extra life
and be awarded a higher score. Figure 3 below shows
Bonus Question.
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Figure 3. Bonus Question (Bonus Soru)

As the player answers the questions correctly, the
difficulty level of the questions will increase at certain
intervals according to the number and score of the
questions answered correctly. As the level increases,
the student will be able to see his / her level from the
top left of the playing field. Thus, the player will not
constantly face the same numbers and processes. It is
aimed to improve the player continuously by
increasing the difficulty level in certain stages of the
game. There are 8 levels that the player can reach in
each difficulty level determined at the beginning of
the game. According to each difficulty level, the
student is asked appropriate questions and processes.
In this way, an individualized training will be
provided for each student.

In the educational snake game, the players who
lose all their lives will see a score window. In this
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window, the student will be able to register his / her
name and see the scores of the other players and the
highest rated player. Thus, the competitive
environment which increases the motivation of the

Csan D)
I

Level
Screen
P — Lives=3
/
( Game \»{ Yes No
kOver /'

move the

the controls
(Arrow keys)

Lives=Lives-1 [—

F N
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snake by using

player, one of the elements of the game, will be
provided.

Figure 4 below shows the screenshot of the
educational snake game flow diagram .
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Figure 4. Educational snake game flow diagram (Egitsel yilan oyunu akis divagram)

3. FINDINGS (BULGULAR)

The research on educational snake game was
carried out with 123 students consisting of 3rd and 4th
grade students. 71 female and 52 male students
participated in the survey. Students were informed
about the study and educational snake game in
advance. The percentage distribution of the questions
asked to the students for the research and the answers
given by the students are shown in Table 1 below.

Table 1. Research questions and results of educational
snake game (Egitsel yrlan oyunu arastirma soru ve sonuglar)

No Questions Yes No Pz;rtl
1 Do you like maths lesson? 73 6 21
2 Do you get bored during maths 13 65 29

lesson?
Do you use four operations well
3 s 61 5 34
in daily life?
4 Do you solve four operations 53 1 46

problems in mind?

Do you like playing computer

5 78 2 20
games?
6 Do you like educatignal computer 82 4 14
games?
Do you think using educational
7 games in maths is useful? 70 1 19
Do you get interested in lesson
8 more if games are used in four 70 9 21
operations?
Does the use of computer games
9 | in maths help you like lesson and | 76 6 18

make you more interested?

Did educational snake game help
10 you understand the lesson and 85 3 12
improve what you know?
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According to the answers given to the survey
questions of the students participating in the research,
73% of the students like mathematics. While the
number of the students using four operations well in
daily life was 61%, this number decreased to 43% in
solving four operations questions in mind. 70% of the
students stated that it would be good to use computer
games in mathematics lesson and four operations.
Figure 5 below shows graphical representation of
students’ answers to research questions.

100
90

HYES
40 END

Percent(%)
w
=1

M PARTLY

Questions

Figure 5. Response rates given to educational snake
game survey questions (Egitsel yilan oyunu anket sorularina

verilen cevap oranlari)

After playing the educational snake game, 85% of
the students answered ‘yes’ to the question of whether
the educational snake game was useful for students to
understand the course and improve what they knew.
During the interview, a student stated that there was
not a game or interesting content in the courses, so the
educational snake game was very good and he/she
liked it. And another student said “ Sometimes there
are visual videos in science classes, but in math class
there are no games or other content, I wish these
games were made for all subjects”.

As it was understood from the interviews with the
students and the results of the survey, the students

initially stated 70% positive opinion for the effect of
the game on the lesson, and this ratio increased to 85%
after playing the educational snake game. According
to these results, the students could not express a
definite opinion for the positive effect of the game on
the lessons because they had never encountered such
a game before, but after playing the game they reached
a more definite conclusion. Supporting the
mathematics course with different content attracted
the students’ interest and helped them to understand
the contribution of the game to the lessons.

According to the research, 5% of the students who
answered ‘yes’ to the question “Do you love
mathematics?” said ‘yes’ to the question “Do you get
bored during mathematical operations?” and 20% of
them said “partly’ to the same question. 65% of these
students answered ‘yes’ to the question “ Do you use
four operations well in daily life?”” and 32% of them
said ‘partly’. 48% of them answered ‘yes’ to the
question “Can you solve four operations questions in
mind?” and 47% said ‘partly’. 79% of the students
who liked mathematics stated that it would be good to
use games in mathematics, and 84% said that
educational snake games were beneficial. According
to these results, the level of active use of four
operations by students who love mathematics is low
and the rate of solving four operations questionsin
mind is lower. With the educational snake game, it
will be possible for the students who love mathematics
to further develop their low skills for four operations.
In addition, since they will actively perform mind
gymnastics while playing games, the rate of solving
math in mind, which is 48% among students, can be
increased further. In 6 below, the percentage
distribution of the answers given by some of the
students who answered Yes to the question “Do you
like mathematics?” is shown graphically.
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Figure 6. Response rate of the students who answered ‘yes’ to the question “Do you like mathematics?” (“Matematik

dersini seviyor musunuz” sorusuna Evet diyen 6grenci cevap oranlari)

The answers given by the students who answered
‘partly’ to the question “Do you like math lesson?” are
as follows: While 29% of the students answered ‘yes’
to the question “Do you get bored while you are doing
maths?”, 38% of them answered ‘partly’. 57% of
them answered ‘yes’ to the question “Do you use four
mathematical operations well in daily life?”” and 43%
said ‘partly.” 29% of them answered ‘yes’ to the
question “Can you solve four operations questions in
mind?” and 48% said ‘partly.” 88% of these students

57

as 28 43
29

Do you get bored Do you use four
during maths  operations wellin
lesson? daily life?

29

operations
problems in mind?

stated that they liked to play computer games, and
after playing the designed educational snake game,
95% of them said ‘yes’ to the question “Did four
mathematical operations game help you understand
the lesson and improve what you know?” In 7 below,
the percentage distributions of the answers given by
some of the students who answered ‘partly’ to the
question “Do you like maths lessons?” are shown
graphically.

95
88

48

23

Do you sohve four Do you like playing Did educational

snake game help
you understand
the lesson and
improve what you
know?

computer games?

EYES ENO uPARTLY

Figure 7. Response rates of the students who answered ‘partly’ to the question “Do you like maths lessons?”

(“Matematik dersini seviyor musunuz” sorusuna Kismen diyen 6grenci cevap oranlari)

80% of the students who answered ‘no’ to the
question “Do you like maths?” said ‘yes’ to the
question “ Do you get bored while doing maths?”
17% of these students answered ‘yes’ to the question
“Do you use four mathematical operaitons well in
daily life?” and 33% said ‘partly’ to the same
question. 33% of the students answered ‘yes’ to the
question “Can you solve four operations in mind?”
and 33 % of them said ‘partly’ to the same question.

113

Again, 83% of these students stated that they liked to
play computer games. 83% of them said ‘yes’ to the
question “Did four mathematical operations game
help you understand the lesson and improve what you
know?” Figure 8 below shows the proportional
representation of the answers given by the students
who answered ‘No’ to the question “Do you like
mathematics?”’
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Figure 8. Response rates of the students who answered ‘no’ to the question “Do you like maths lessons? (“Matematik

dersini seviyor musunuz” sorusuna Hayir diyen 6grenci cevap oranlari)

According to the above results, computer games
are a positive reinforcement for students. In addition,
the educational snake game attracted the attention of
the students and, since they never had such an
experience before, they saw and understood that
games could be used not only to spend time but to be
useful. From all these results, it was seen that
educational snake game had positive effects on
students.

4. CONCLUSION AND RECOMMENDATIONS
(SONUCLAR VE ONERILER)

According to the results of the research and face-
to-face interviews with the students, as the students’
interest in mathematics decreases, this attitude is
manifested in all subjects related to mathematics even
if it is easy or difficult. It was seen that the students
with low interest in mathematics had a positive
interest in computer games. In addition, it was
observed that not only the students who did not like
maths but all students were interested in computer
games. According to these results, while educational
computer game had a task of repeating the lesson,
mind exercise and reinforcing the knowledge for
students who loved mathematics lesson, it provided
the ability to choose games according to the level and
the questions from easy to difficult and it also
sustained individual learning. In this way, as the
students solved the questions with the game, their
prejudices against the mathematics lesson decreased
and they were able to overcome the feeling of not
being able to solve the mathematical problems
because they experienced the feeling of success.

According to the results of the research, 80% of the
students like to play computer games and 85% of the

students found the educational snake game successful.
The children who play the designed snake game stated
that this game is useful for understanding the lesson
better and improving what they know.

With this kind of computer-aided digital games, the
student will learn the subject in a pleasant
environment. Game environment reduces anxiety in
student, increases student’s self-confidence and
provides individual learning environment. The
motivation of the student will increase with the games,
and thus permanent learning will be realized. In
addition, since the student is constantly active during
the game, an effective and efficient learning will be
provided. Because of all these benefits, game is an
area that needs to be emphasized and studied in
education.
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