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Abstract: In this study, we aimed to investigate research on teaching mathematics through games carried out between 2002-
2017 in Turkey. In this meta-synthesis study one doctoral thesis, eight master's theses, 19 articles and two projects were
analysed under 6 headings: purpose of, type of the game used in, implementation of the game used in, related mathematics
topics in, sample of, and results obtained in the studies. Our results showed that these scholarly studies were carried out for
different purposes such as determining the effect of the game, condition determination, promotion and teaching. In addition,
it is stated that these studies are aimed at determining many effects and that there are mostly studies on the topics of numbers;
games are applied in different ways in the studies, but mostly in the form of competition. In addition to known games such as
origami and card games, it was concluded that games developed by researchers were used in the studies and that the studies
were mostly done at the lower-secondary level but neither at kindergarten nor high school. It is suggested that researchers
interesting in doing further research on teaching mathematics with games should include not only the effects of the games
they have developed, but also problems that will arise during the application of the game.

Keywords: Educational math games, teaching mathematics through games, meta-synthesis

Oz: Bu calismada, Tiirkiye’de 2002-2017 yillar1 arasinda oyunla matematik 6gretimi konusunda yapilan ¢alismalarin
incelenmesi amaglanmigtir. Meta sentez yonteminin kullanildigi bu caligmanin drneklemini, ulasilabilen bir doktora tezi,
sekiz yiiksek lisans tezi, 19 makale ve iki proje olusturmaktadir. Bu arastirmalar amag, oyun tiirii, oyunun uygulanmasi, ilgili
matematik konusu, drneklem, sonuglar olmak iizere 6 baslikta incelenmistir. Arastirma sonucunda, literatiirde yer alan bu
calismalarin oyunun etkisi, durum tespiti, tanitim ve Ogretim gibi farkli amaglarla gergeklestirildiklerini gostermektedir.
Ayrica bu ¢aligmalarin en ¢ok etki belirlemeye yonelik oldugunu, en ¢ok sayilar konusuna yonelik galismalarin oldugunu;
oyunlarin ¢alismalarda farkli sekillerde ancak en ¢ok yarigma seklinde uygulandigini; origami ve kart oyunlar1 gibi bilinen
oyunlarm yani sira en ¢ok aragtirmacilar tarafindan gelistirilen oyunlarin ¢aligmalarda kullanildigi ve 6rneklem olarak en ¢ok
ortaokul seviyesinde ¢aligma yapildigi ancak anaokulu ve lise seviyesinde caligma yapilmadigi belirlenmistir. Matematik
egitiminde oyunla 6gretim konusunda arastirma yapmak isteyen arastirmacilarin kendi gelistirdikleri oyunlarin etkisinin
yaninda oyunun uygulanmasinda ortaya ¢ikacak olan sorunlara da yer vermeleri 6nerilmistir.

Anahtar Kelimeler: Egitsel matematik oyunlari, oyunla matematik 6gretimi, meta-sentez

Tiirkge siiriim i¢in tiklayiniz.

1. Introduction

Education is one of the basic institutions of the social structure, and changes occurring in society also affect
education. Therefore, there is a mutual relationship between education and social change (Ozdemir, 2011). On
the other hand, it is a well-known fact that differentiation and development of the social structure affect deeply
students’ profiles. For this reason, this interaction between education and social change makes it inevitable to
restructuring learning environments. Because it is not enough to teach students who have acquired some new
features with only the old (traditional) methods, the educational system needs to be restructured according to the
expectations and needs of students. This situation comes across as an important element that directly affects the
educational system, and accordingly, developing teaching approaches and methods in line with changing
students’ profiles has always attracted researchers. Therefore, many methods have been developed, such as
project-based learning, problem-based learning, active learning, and game-based teaching.

One of these methods is game-based teaching, which is also one of active learning methods. Prince (2004)
states that active learning is a general approach that requires students to do meaningful learning activities and
think about what they are doing. Considering its abstract structure, one of the courses that need active learning
the most is mathematics. Mathematics education should allow students to use mathematics language, have
problem solving skills, value mathematics, make predictions, be able to perform mathematical thinking (Baki,
2008; MEB, 2018). Considering these important objectives of mathematics education, using active learning
methods in mathematics education becomes inevitable. Indeed, active learning allows students to reach the
general objectifs of mathematics education more easily and help them internalize the underpinning ideas. In
order to reach these goals, active approaches and methods should be included in the teaching-learning process.
One of the helpful tools in this issue is educational math games which is closely related to active learning.
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Indeed, one of the topics that has become popular recently is to make student active in learning environments by
integrating educational games.

A game is an activity that attracts people from all ages, and a person enjoys dealing with. Therefore,
integrating games into mathematics teaching means including in lesson an area of interest that children will
enjoy dealing with. It has been revealed by different studies that this will have positive effects on students in
many ways. For example, research showed that, by using games, students voluntarily participated in
mathematics courses, their math anxiety decreased and the lesson became more fun (Kéroglu and Yesildere,
2002; Tural, 2005). Scholars also revealed that game teaching is more effective than traditional method (Firat,
2011; Gokbulut and Yumusak, 2014; Tural, 2005) and that students' mathematical thinking such as probabilistic
thinking can be improved with game (Tiirker, 2020). Consequently, students’ mathematical thinking and
problem solving skills can also be nurtured through games in mathematics courses (Yimazer, 2013).
Redesigning learning environments with educational games and providing students with an active learning
opportunity is likely to gather students' interest and attention. Finally, educational environments designed with
educational games also positively affects student attitudes towards mathematics (Tural, 2005; Yilmazer, 2013).
Accordingly, considering that many students are afraid and anxious about mathematics, educational games can
play an important role in involving these students in the course process and breaking down their negative
attitudes.

Mathematics is usually seen as a more serious endeavour, while the game evokes a simpler and “empty”
concept. For this reason, it may seem that game and mathematics are two far apart areas. However, this is not the
case, and recently there has been an increase in the number of studies that link gaming and mathematics and the
inclusion of games in educational environments is becoming increasingly common (Cankaya and Karamete,
2008; Cetin, 2016; Duran and Kaplan, 2014; Firat, 2011; Kula and Erdem, 2005; Namli, 2016; Saka, 2019;
Tural, 2005; Tiirker, 2020; Y1ilmazer, 2013). On the other hand, in their content analysis of the studies conducted
over a 28-year period, Randel and Morris (1992) analysed a total of 67 studies comparing the instructional
effectiveness of games versus traditional classroom teaching. Examining these studies conducted in different
fields such as social sciences, mathematics, physics; they revealed that mathematics is a game-supporting field
and even the course with the highest percentage of results in favour of games.

Research synthesizing scholarly studies on any topic using different methods such as content analysis, meta-
analysis, meta-synthesis, subject modelling has been in demand recently (Ergene, 2020; Ozturan Sagirli and Bas,
2020; Yildiz Altan, Geng Copur and Daglioglu, 2021; Shin, 2020). There are many reasons for this. Among the
most important of these reasons is the increase of, the number of researchers, the number of journals publishing
articles and, accordingly, the number of published articles. Therefore, it has become gradually more difficult for
a researcher to master or synthesize the literature on the subject he works on. This situation increases the need
for the mentioned synthesis studies. Therefore, analysing the studies on game-based mathematics teaching and
presenting them to the reader in the form of a synthesis will provide great convenience to researchers and
contribute to the literature. A systematic and orderly access to the data will facilitate the researchers' work, as
well as provide an opportunity for readers to read the studies by comparing them. For example -as in this article-
synthesizing the results obtained in the studies will allow researchers to easily reach the results of different
studies. In this way, it will be possible to compare the findings and results of different studies conducted with
game-based teaching. Thus, while the validity of similar results could be confirmed, the presentation of different
or conflicting results will also give researchers who want to conduct new studies on game-based teaching the
opportunity to get a research area and it will be a source of inspiration for new research.

Accordingly, this study aimed to examine the research conducted on the teaching of mathematics by game
and to determine their purposes, the results they achieved, and what games are used. In other words, this study
examine research conducted on the teaching of game-based mathematics in Turkey in order to reveal their trends
and in terms of different dimensions i) their purpose, ii) type of game used, iii) manner of implementation of the
game, iv) mathematics topics tackled, v) sample and vi) their results.

Considering the wide field of study that mathematics has at different levels of education from kindergarten to
university, many different studies are conducted and published every year. As stated above, meta-synthesis
studies are also needed to evaluate the different studies in the literature as a whole. Recently, the use of games in
designing new learning environments or the new student profile's fondness for games has also moved games to
educational environments. From this point of view, the tendency to resort to games in mathematics education or
studies on games is increasing (Cetin, 2016; Cankaya and Karamete, 2008; Duran and Kaplan, 2014; Firat, 2011;
Kula and Erdem, 2005; Namli, 2016; Saka, 2019; Tural, 2005; Tirker, 2020; Yilmazer, 2013). Looking at these
studies as a whole, identifying the missing, weaknesses or strengths of teaching mathematics through play will
guide researchers who want to conduct research on this topic. Accordingly, this study aimed to examine the
studies on game teaching in mathematics education in a systematic, sequential and regular manner.
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1.1. Related Literature

It exists many meta-synthesis studies conducted for different purposes in mathematics education and in other
fields as well (Kaytez and Durualp, 2014; Ozan and Kdse, 2014; Selguk vd., 2014; Ulutas and Ubuz, 2008). For
example, Ulutag and Ubuz (2008) examined 129 articles in their research aiming to reveal the trends of
mathematics education between 2000 and 2006 in Turkey. As a result, it was revealed that quantitative methods
such as tests and surveys are mostly used, and that mostly preferred topics were numbers and geometry. In their
meta-synthesis study on the use of mathematics history in mathematics education, Baki & Biitiiner (2018)
examined the studies in terms of their aims, samples, methods of the research, etc. and found out that the history
of mathematics is usually used as a tool, experimental studies are often carried out and it is mostly studied with
pre-service teachers. In their meta-synthesis study on mathematical modelling, Aztekin & Tagpmar-Sener (2015)
concluded that mathematical modelling is used as a tool and that more experimental studies are needed in this
regard.

Oztiirk, Akkan, Kaleli-Y1lmaz & Kaplan (2015) examined six graduate theses carried out in Turkey and nine
abroad related to mathematical proof. It has also found that a smaller number of studies were conducted with
students and that students usually had difficulties in proving. Tabuk (2019b) in his study aiming to examine
graduate theses on teaching mathematics with software, concluded that dynamic mathematics software and
computer algebra systems are the most frequently used applications. In addition, it was stated that meta-analysis
studies should be included frequently in order to follow and reveal the trends in mathematics education.

Ciltas (2012) examined mathematics education 150 theses carried out between 2005 and 2010 in Turkey.
This research revealed that quantitative studies are usually mostly preferred while middle school students were
favoured participants. In addition, it was suggested that such meta-analysis studies should be conducted
frequently in order to identify trends and current situation of the studies in mathematics education.

Albayrak & Ciltag (2017) conducted a content analysis of the studies on model and modelling in Turkey and
examined 38 articles and 28 theses. It has revealed that modelling studies have been started recently and have
continued to increase. Yalginkaya & Ozkan (2012) conducted a content analysis aiming to examine studies
published in the journals of educational faculties between 2000 and 2011 on the use of alternative methods in
mathematics teaching. As a result of the study, which examined 161 articles, it was found that such research
increased from 2003 to 2006, and then decreased. It has also been revealed that studies on computer-aided
mathematics teaching are often conducted as an alternative method in mathematics education. Tabuk (2019a)
examined 25 studies conducted between 2000 and 2017 investigating the relationship between attitude towards
mathematics and mathematics achievement. A statistically significant relationship was found between
mathematics achievement and attitude towards mathematics, and significant differences were also found between
middle school and high school levels. It has been suggested that further research should be carried out at the
primary school and university level. Saka (2019) conducted a meta-synthesis study to reveal the design and
usability of virtual reality games for educational purposes, and examined 124 studies conducted between 2000
and 2016. It has been revealed that the studies are usually carried out with a grant within the scope of a project
and that the games used are prepared for courses such as mathematics, physics, chemistry.

This literature synthesis reveals that there is no research that examines the studies conducted on the teaching
of mathematics with games and this situation reveals the need in the field and enhances the justification for such
a study.

2. Method

In this study, the meta-synthesis method was used. Meta-synthesis reflects the results of multiple different
Studies as a whole (Akgoz, Ercan & Kan, 2004). In this study this method has been preferred since it is intended
to reveal what kind of research is being conducted, what kind of results have been achieved, what purpose have
been aimed, what games have been used.

2.1. Data Collection

LRI

A search has been made in Google academic and ULAKBIM by the keywords “game teaching”, “origami”
and “creative drama in mathematics education”. A total of 30 studies including one PhD thesis, eight master's
theses, 19 articles and two projects were examined in the research. Five criteria were considered for the inclusion
of a study in the research: i) being related to the game, ii) being related to mathematics education, iii) being in
Turkish, iv) being accessible and v) being carried out between 2002 and 2017.

Each publication has been coded as Y for master's theses, D for PhD dissertations, M for original articles, Md
review papers, P for projects and then each were ordered starting from 1. Accordingly, Md2 stands for review
paper No 2; M3 for original article No 3, and Y2 for master's thesis No 2.
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2.2. Data Analysis

The studies examined were analysed by content analysis method and according to six headings (aim of the
study, type of the game used, implementation of the game, related mathematics topics, sample and results
obtained). In cases where the same study is related to more than one title this study has been added to more than
one title. The topics considered in the analysis of the data are detailed below.

Purpose: Codes were produced by examining the studies and determining the purposes for which they were
made, and then these codes were combined and themes were formed.

Type of the Game: The game types used in the studies were classified as physical games, strategy games, paper
games and material supported games. In addition, the games have been examined from the developer's point of
view (games developed by the researcher, existing games, games developed by students, math game lab). For
studies in which information about the game type is not available (review papers, scale development studies,
etc.) the heading “no information/not specified" has been added.

Implementation of the Game: the games are examined how they were included in the research both in terms of
the number of people in the game (individual, group) and in terms of the type of application (as a computer
game, as an in-class game/activity, as a struggle/competition, in stages). While games played with the whole
class are evaluated in the in-class game/activity title, studies that do not include game implementation (review
papers, scale development studies, etc.) are included under the heading “no information".

Sample: It was examined with which sample the examined studies were carried out.
Related Mathematics Topic(s): Related mathematical topic has been determined.
Obtained results: The results were grouped based on the upper objectives (themes) and lower objectives (codes).

Frequencies and percentages were established when analysing the data. On the other hand, it was tried to
ensure the validity/reliability of coding by taking the ongoing opinion of a specialist in mathematics education
during the coding process.

3. Findings
3.1. Findings about the Purpose of the Studies

A total of 18 codes were determined and then 5 themes (Impact, Condition Determination, Game

Introduction, Teaching and Other) were created by grouping these codes. The codes and themes determined are

given in the following table together with their frequencies according to the of publication type (article, thesis,
project).

Table 1. The objectives of studies

Frequency
Examined purpose . Article - E Total
Master Degree PhD Project Characteristic Review requency
papers
... effects on attitude 4 1 2 7
... effects
mathematics skills ! 2 3
... effects persistence 1 1 2
Impact | ef_fects conceptual 1 1 2
(The game...) carning 25
(48.07%) e_ffec.ts success 1 1
motivation
... effects learning
ability on its 1 1
development
... effects success 5 1 3 9
Revealing problems 3 3
Evaluation of the
Condition game 1 4 5
Determination  Teachers’ benefit 1 1 11
(21.15%) from games
Revealing games’ 2 2
positive effects
Game Game introduction 4 4
Introduction Introducing topics 1 1 5

(9.61%) related the to game
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Table 1 continued

Teaching by game 2 1 1 4
Teaching Game_dev_elopment 1 1 2 4
(17.30%) C_ontr!butlon of 9
historical persons to 1 1
science
Other (3.84%) Scale development 2 2 2
Total 13 4 2 26 7 52 52

According to Table 1, 48.07% (25 of 52 frequencies) of the studies are related to the impact theme and most
of them aim to reveal games’ effect on cognitive (math success, permanency, etc.) or affective (such as attitudes,
achievement motivation) dimensions.

Secondly, it was determined that 21.15% of the studies (11 of 52 frequencies) were carried out for Condition
Determination. Accordingly, there are studies carried out for the purposes such as determining problems arising
during teaching with the game, determining ways in which teachers benefit from the games, evaluating games.
There are 9 studies (17.30%) aiming to teach with games or to develop games, 5 studies under the theme of
game introduction (9.61%), 2 studies under the theme of other (3.84%) (i.e. scale development).

On the other hand, it has been determined that almost all thesis are related to the theme Impact, only 1
master's thesis aims game development and evaluation, and 1 doctoral dissertation is for game evaluation. While
the review papers focus on condition determination or game introduction, original articles are related to almost
all the codes and themes and all 2 projects aim at teaching with games.

When the studies are reviewed according to themes, it is seen that the effect of teaching with games on
success and attitude is the most investigated goal. The effect of games on mathematics skills was the second
most studied research goal. After that, there are studies investigating the effect of games on persistence and
conceptual learning. On the other hand, it is seen that the least studied goal is the effect of games on the
development of learning ability.

When the studies are reviewed according to condition determination theme, it is seen that studies evaluating
games are the most numerous, and then studies which aim to identify problems. It seems that the least studied
goal in the condition determination theme is to reveal the positive aspects of the games and to determine how the
teachers benefit from the games.

Among the purposes covered in the teaching theme, both studies aiming teaching with games and game
development are the most undertaken ones. It is seen that the least studied goal in the teaching theme is the
contribution of historical people to science.

When looking at the introduction theme, it seems that the research conducted for the purpose of game
introduction or sampling is the most. It seems that the least studied goal under this theme is to introduce the
topics with which the game is related.

3.2. Findings about Implementation of the Game

The games in the studies were examined separately in terms of the number of students in the application and
the type of application. Accordingly, the frequency and percentage values related to the codes and themes are
presented in Table 2. Three codes were obtained for the number of students in the application, including
individual, group and no information, and five codes were obtained for the type of application, one of which was
no information. In this case also, a work is possible coded more than once. For example, a study in which a
computer game is played both individually and with a group has been coded in three different places.

Table 2. Implementation of the games in the studies

Frequency
Implementation of Games ) Article f Total
Master Degree  PhD  Project Origina  Review Frequency
| paper
Number of Individual 7 1 3 1 12 32.5%
studentsinthe  With Group. 4 1 1 4 1 11 29.8%
implementation ~ No information/not i 12 ) 14 37.7%
specified - -
Total 11 1 2 19 4 37
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Table 2 continued

Computer game 2 4 1 7 17.9%
_ Type of _ In-c_la_s§ games/ 3 1 3 1 8 20.5%
implementation  Activities

Competition/Struggle 5 1 1 4 1 12 30.9%

Step/level 1 1 2 1 5 12.8%

No information/not 0

specified 5 2 7 17.9%

Total 11 1 3 18 6 39

In terms of the number of students in the implementation Table 2 show that 32.5% of the studies implement
games individually, 29.8% with a group, and 37.7% do not have information about whether the implementation
is individual or with a group. Accordingly, it is noticeable that more individual games are preferred. On the other
hand, Table 2 show that step/level games (12.8%) are least preferred while competition/struggle (30.9%) are
most preferred games.

3.3. Findings about Used Game Type

The types of games in the studies were analysed under two different categories, including Structure of the
Game and the Developer, and are given in Table 3.

Table 3. Types of games in the studies

FREQUENCY
Article Total
Types of Games Master . -
Degree PhD  Project Characteristic review Frequency
papers
Physical Drama 2 2 3
games Other 1 1 (5.6%)
Strate Central Asian games 1 1
amegy Puzzle 2 2 4 6
g Game diagram 1 1 (11.4%)
Origami 1 1 3 1 6
Paper ~ Worksheets 1 3 4 22
S:;lécél;r;:f games Card games 3 2 1 6 (41.5%)
Playing card 3 1 2 6
Game CD 2 4 1 7
. Graphing calculator / 19
Materrltal(-j overhead projector/ 1 1 1 3 (35.8%)
SUpfr%ese projection
g Game board 1 1 2
3D materials 4 1 1 1 7 3
No Information / Not 0
Specified ! 2 3 (5.6%)
Total 18 1 3 25 6 53
Games developed by 14
the researcher(s) 5 ! 8 14 (46.7%)
- 9
Existing games 4 1 3 1 9 (30%)
Games developed b 1
Game Type by Developer students ped by 1 1 (3.3%)
Games developed by 1 1 5 2
pre-service teachers (6.7%)
1
Math game lab 1 1 (3.3%)
No Information / Not 2 1 3 3
Specified (10%)
Total 9 1 2 15 3 30

When the game types are examined according to the structure of the game, it is seen that 4 different game
types are included in the studies. Accordingly, it is observed that the most common games in the studies are Card
(41.5%) and Material-Supported (35.8%) Games whereas the least implemented games are Physical (5.6%) and
Strategy (11.4%) Games. Material-Supported Games are mostly played games with a game CD and 3-D
material. It is observed that information about game type is most often found in original articles and master's
thesis, and least information about the game type is found in doctoral thesis and projects. In addition, 3 examined
studies (scale development studies, review papers, etc.) give no information about the type of game (5.6%).

115



K. N. Tiirker, S. Arslan

On the other hand, it seems that games in the form of playing cards, card games and origami are used the
most. It is seen that the most number of Game CDs and 3D material games are used in the theme of material-
supported games, and the least number of game boards are used. It seems that puzzles are used the most in
strategy games theme. In addition, it seems that the types of games that are least included in the theme of
Strategy games are the Central Asian games and the game diagram.

On the other hand, it is seen that the games developed by the researcher are preferred in almost half (46.7%)
of the studies examined. The second most preferred games are the existing games (30%), it is seen that the least
included game types are the game types developed by students or prospective teachers and the mathematics
laboratory, respectively.

3.4. Findings about Mathematics Topics Covered

The studies were examined according to the mathematics topics and 43 codes (topics) and 6 themes (learning
areas) were determined.

Table 4. Mathematics topics in the studies

Topics

FREQUENCY

Master
Degree

PhD Project

Article

Characteristic

Review
papers

Total
Frequency
%

Numbers

Rhythmic counting

1

Natural numbers

3

1

Number sets

Real numbers

1

Fractions

Sets

LS

Multiplier and times

Exponential numbers

Decimal numbers

Rational numbers

Ratio-proportion

Measuring length and time

Prime numbers

Integers

PRk e

Arithmetic operations

Permutation, combination

[E

Modular arithmetic

Division, divisibility

35
(%41,35)

Calculus

Derivative

A L i

Probability

Polynomials

Functions

Some high school topics

Trigonometry

e

Limits

N

14
(%16,1)

Geometry

Multi-cubes

Solid geometric shapes and
their features

N RPN NN N W R W R R W R SR R R R R w N R o -

Basic geometric Shapes /
volumes

I

The states of 2 lines relative
to each other in the plane

Angles

Polygons

Some concepts of geometry

The Pythagorean
relation/Euclidean relation

Line, ray, segment, point

Geometrical transformation

Similarity/symmetry/reflecti
on

Circle

RN (RPW DN RPN

24
(%27,6)
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Table 4 continued

Equations and inequalities 2 2 1 5 0
Algebra Coordinate system 1 1 6 (%6.9)
7. and 8. grades
Other mathematical notions ! . 2 (%2,3)
Scientists 1 1
No topic (%620) 4 2 6 2 5
Total 24 9 4 34 16 87

It is seen that the examined studies are mostly related to the learning fields of Numbers (41.35%), Geometry
(27.6%), Calculus (16.1%) and Algebra (6.9%), respectively. In addition, 2 studies (2.3%) were included in the
other theme and there do not have related mathematics topics due to the fact that all 6 studies (13.8%) are review
or scale development papers.

Games about Natural Numbers are included the most in the theme of Numbers. The next most studied topic
in the theme of numbers is ratio-proportion. Other topics of this learning area are permutation/combination,
division/divisibility, and prime numbers. In the learning area of numbers, the topics in which the game was
preferred at least (in one or two studies) were rhythmic counting, number sets, real numbers, multipliers and
multiples, exponential numbers, decimal numbers, rational numbers, length and time measurement, and integers.

The most studied topics of in the field of geometry were solid geometric shapes and their volumes and
polygons in 4 studies. These topics were followed by some basic geometric concepts (true, ray, true part, point)
with three studies respectively. The subjects in which the game was least integrated in this learning area were
circle, geometric transformation, some geometry concepts and multi-cubes.

The most preferred learning area after geometry is calculus in which most studies have been conducted on
functions, followed by 2 studies on Derivatives, Probability, Polynomials and Trigonometry. In this area, limit is
the least covered topic.

In Algebra, which is the preferred learning area after calculus, the topic of Equations and Inequalities was
considered the most, while the topic of coordinate system was considered the least.

3.5. Findings about Sample of the Studies

According to the samples of the studies examined, 19 codes were generated which lead to 6 themes. The
mentioned codes and themes are given in the following table according to the type of publication (article, thesis,
project).

Table 5. Sample information of the studies

Frequency f Total
Master . Article Frequency
Degree PhD  Project Characteristic ~ Review papers %
1% grade 1 1
) 2" grade 0 o
Primary school 37 grade 1 1 > 6 (18.75%)
4™ grade 1 2 3
5™ grade 1 1
) 6" grade 3 1 4 0
Middle school 7" grade 1 3 7 14 (43.75%)
8™ grade 2 1 2 5
Teachers 1 2 3 3 (9.37%)
Teacher candidates 1 3 4 4 (12.5%)
There is NOCSIzZzTrpIe“t is Not 2 3 5 5 (15.63%)
Total 9 2 1 17 3 32

When Table 5 is examined, it is seen that 43.75% of the studies related to game teaching were carried out
with middle school students and 18.75% were carried out with elementary school students. It is noticeable that
there were 3 (9.37%) and 4 (12.5%) studies conducted with teachers and teacher candidates, respectively. It is
noteworthy that there are no studies conducted with kindergarten, 2nd graders and high school students. No
sampling information was found for 5 studies (15.63%) which are review papers or scale development. It is seen
that sample’s information is usually found in original articles and master's theses. On the other hand, it turned
out that the studies for primary school students were mainly original articles, and then there were master's thesis
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and projects. It is observed that studies conducted with middle school students are usually original articles
followed by master's and then by doctoral theses.

3.6. Findings about Results of the Studies

The results of the examined studies were analysed and presented according to the themes and codes. The
corresponding result is given with the frequency and when necessary the number of studies in which such a
result is obtained is given in parentheses (such as 2 YL: 2 master's thesis). 75 different results were reached in
the 30 studies examined. Of these results, 44% were related to impact, 42.66% were related to condition
determination due diligence and 13.33% were related to the teaching with games theme, and no results were
obtained on the introduction and Other themes.

The studies reached the following results relating to the theme of impact: game positively affects attitude
towards mathematics (3YL, 1D, 1M); students with low attitude towards mathematics have developed a higher
attitude than others thanks to game (1YL); game reduces mathematics' worries (2YL). There is also a study
(1YL) concluding that the game has no effect on attitude towards mathematics. On the other hand, there are
studies (5YL, 1D, 2M) showing that the game has a positive effect on success and conceptual learning.
Accordingly, results such as 'success development of students who play games is positive and higher (1YL)' and
‘unsuccessful and at low attention level students performed like successful students (1D)' were obtained.
However, there are studies that have reached neutral results about success and have concluded that project
assignments prepared with game design (1D) and Sudoku, Futoshiki, Kakuro puzzles (1YL) have no effect on
mathematics course success. When the results of the studies examined are considered in terms of the effect of the
game on math skills, it is found that game has no effect on arithmetic processing skills (2M); increases students'
spatial skills (1 M); enhances more than one mathematical skill (1M) and promotes using different strategies in
problem solving (1D). When the results of the game's effect on persistence were examined, it was determined
that the game provided knowledge persistence (2M, 1YL). Regarding the effect of games on the development of
learning ability, studies revealed that game positively affects the development of motor, intelligence and original
thinking skills of children (1Md) and gives them the ability to think in 3D (1Md).

Considering the results of the examined studies related to condition determination, it was found that game
saves mathematics from memorization (1P); game makes the lesson fun and students attend the lesson willingly,
without getting bored and in a motivated way (3 YL, 4 M); students listen to the lesson more carefully (1YL),
students are mentally active (1YL); game provides improvement in students' self-efficacy perceptions (1 YL).
On the other hand, as for Origami it has been specifically concluded that Origami is most effective in perceiving
geometric shapes and in subjects such as geometry, fractions, symmetry (1M). Another important results
obtained are as follows: there is no significant difference between grade levels of the teacher candidates’
thoughts about teaching by games (1 YL); teachers and prospective teachers agree that games are useful (1 M);
although teachers' opinions about games are positive, they give a minimum space to games in their lessons (1
YL). Relating to teacher candidates, one study found that girls were more willing to use games than boys while
in another study it was concluded that there was no difference between the sexes regarding the use of games (1
YL). As for the other results obtained relating to teachers and teacher candidates, although both groups have very
little information about using games in teaching activities (1M) they are ready to use games in mathematics
teaching (1M); games that teachers know are only logic-math questions (1YL, 1 M); they usually do not include
games and activities in their teaching practice (1YL) and in particular, it is found that high school mathematics
teachers have a low level of knowledge about teaching with game (1YL).

As for results related to the Teaching Theme, studies have concluded that teaching by game provides a
learning by doing environment (1P); it is more effective than traditional teaching (2YL, 1M); it is more effective
in gaining application-level knowledge (1YL); it embodies abstract concepts (1M); students have fun and access
the knowledge themselves (1M); they are active at every stage as they learn at their own pace (1YL); and
teaching by game is well-matched with current learning methods (such as Hands-on Learning, Effective
Learning, Collaborative Learning, Brain-Based Learning) (1Md).

4, Discussion, Conclusions and Recommendations

In this study, in order to reveal the trends of the research conducted on the teaching of mathematics with
games in Turkey, 30 related studies were analysed according to i) their purpose, ii) the type of games used, iii)
implementation of the game, iv) mathematics topics covered, v) samples and vi) results that these studies
obtained.

When the studies are evaluated in terms of their objectives, it was concluded that they are carried out with 4
main objectives: Impact, Condition Determination, Introduction and Teaching. About half of the studies are
related to Impact Theme. Accordingly, it is seen that the effects of games on cognitive (mathematics
achievement, permanence, etc.) or affective (attitude, achievement motivation, etc.) skills are mostly studied. It
has been determined that another most studied goal within the theme of impact is the effect of the game on
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success. This result is line with Er and Biber’s (2020) meta-analysis study in which they examined the trend of
experimental theses in the field of mathematics education and found that the effect on achievement is usually
investigated. After impact, the second investigated objective in the studies examined is condition determination.
Only 1 master's thesis is related to this theme the other studies consist of articles. These studies aim to evaluate
games, to reveal positive aspects of games, to reveal how teachers use games and problems that arise with
learning with games. For the purpose of game introduction, related studies (all are review papers) aim to
introduce games or to sample them. This finding is consistent with the literature (Duatepe and Akkus, 2006;
Karadeniz, 2017; Ugurel and Morali, 2008; Tugrul and Kavici, 2002). For the purpose of teaching, game-based
teaching and game development are the most aimed objectives.

As for the types of games used in the studies; it is seen that 4 different types of games are included in the
studies: Paper, Material Supported, Physical, and Strategy Games. When Game Types were examined from the
point of view of the Developer, it was concluded that the most preferred games were those developed by the
researcher and existing games were preferred in the second place.

When we look at the implementation of the games according to the number of people, it is seen that
individual games which want students to be active in the teaching process are the most included, and then group
games are included. When analysing games in terms of the type of application, it is seen that games of
competitions/struggles are mostly applied. After individual and group games, that in-class games were preferred
in the studies. It also revealed that computer games and progressive/level games space are less preferred. The
fact that there are fewer computer games may have been caused by the lack of diversity of computer games
related to the subject to be taught.

When the mathematics topics covered by the studies were examined, it was concluded that numbers and
Geometry are mostly covered subjects. This result is consistent with the conclusion of the study by Ulutas and
Ubuz (2008) stating that Number topics were the most studied. Then, the most preferred subjects are Calculus
and Algebra. On the other hand, the most studied topic in geometry is basic geometric concepts, volume, and
polygons. As for the calculus, the most studied topic was functions, while studies on limit were the least
included. The most studied topics in algebra are equations and inequalities.

When the analysed studies were examined according to their samples, middle school students are at the top,
followed by primary school students, teachers and prospective teachers, respectively. There are no studies
carried out with Kindergarten, 2" graders, and high school students. Another remarkable result is that there are
more studies conducted with middle school students than with elementary school students. Other studies
highlighted that game-based teaching research carried out mostly with lower secondary schools’ students (Arslan
and Demirtas, 2015; Ciltag, 2012; Duran and Kaplan, 2014; Karamustafaoglu and Kaya, 2013; Savas and
Giiliim, 2014; Tabuk, 2019a).

The results reached by the examined studies are grouped under 3 main headings in parallel with the
objectives: Impact, situation determination, and Teaching. Although many studies concluded that games have
positive effects on attitudes towards mathematics and reduce math anxiety, there is also a study concluding that
games have no effect on attitudes towards mathematics. On the other hand, some studies concluded that games
have positive effects on success and conceptual learning, while others reached neutral results and concluded that
games have no effect on mathematics success.

The suggestions regarding the results obtained in this research are given as follows.

Based on the studies examined, many positive results of game teaching in mathematics education have been
revealed. Again, in the studies examined in this study, it was concluded that teachers and prospective teachers
have little knowledge about game teaching. Therefore, during in-service trainings, teachers should be introduced
to educational math games and game development processes should be taught. In the same way, it was observed
that teacher candidates did not have enough knowledge about educational math games. Accordingly, we
proposed to include origami, educational game development, coding, drama courses in pre-service teacher
training education.

In the studies examined, it was found that there were no studies conducted for kindergarten and high school
students. Accordingly, researchers are invited to conduct games studies at the kindergarten and high school
levels.
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Tiirkiye’de Oyunla Matematik Ogretimine Yonelik Calismalarin incelenmesi

1. Giris

Egitim toplumsal yapmin temel kurumlarindan biri olup toplumda meydana gelen degisiklikler de egitimi
etkiler. Dolayisiyla egitim ile toplumsal degisme arasinda, ¢ift yonlii bir iliski s6z konusudur (Ozdemir, 2011).
Diger yandan toplumsal yapmin farklilagmasi ve gelismesinin 6grenci profilini etkiledigi bilinen bir gergektir.
Bu nedenle egitim ile toplumsal degisme arasindaki bu etkilesim, Ogrenme ortamlarmin yeniden
yapilandirilmasmi kaginilmaz kilmaktadir. Zira sosyal hayatin farklilagsmasi ile birtakim yeni 6zellikler kazanan
ogrencileri sadece eski (geleneksel) yontemlere gore egitim dgretim faaliyetlerine tabi tutmak yeterli olmayip
egitim sisteminin, genelde toplumun o6zelde de Ogrencilerin beklenti ve ihtiyaglarma gore yeniden
yapilandirilmas1 gerekmektedir. Bu durum ise egitim sistemini dogrudan etkileyen onemli bir unsur olarak
karsimiza ¢ikmakta ve buna bagl olarak degisen Ogrenci profiline uygun Ogretim yaklasim ve yontemleri
gelistirmek her zaman icin arastrmacilar1 cezbeden bir ugras olagelmistir. Buna bagl olarak, proje tabanli
O0grenme, probleme dayali 6grenme, aktif 6grenme, oyunla 6gretim gibi bir¢ok yontem gelistirilmistir.

Bu yontemlerden biri de aktif 6grenmeyi de ise kosan oyunla 6gretimdir. Prince (2004) aktif 6grenmenin
genel olarak 6grencilerden anlamli 6grenme etkinlikleri yapmalarini ve ne yaptiklar1 hakkinda diisinmelerini
gerektiren bir yaklagim oldugunu ifade etmektedir. Matematigin soyut yapisi dikkate alindiginda aktif
dgrenmenin gerceklesmesine en fazla ihtiyag duyulan derslerden birisi de matematiktir. Ogrenciler matematik
egitimi ile matematik dilini kullanmay1 6grenmeli, problem ¢dzme becerisine sahip olmali, matematige deger
vermeli, tahminlerde bulunma zihinden iglem yapabilme gibi matematiksel diigiinmeyi gergeklestirebilmelidir
(Baki, 2008; MEB, 2018). Matematik egitiminin bu 6nemli amaglar1 dikkate alindiginda aktif 6grenme
yonteminin matematik egitiminde kullanilmasi kagmilmaz hal almaktadir. Bu baglamda aktif &grenme ile
Ogrenciler matematik egitiminin genel amaclarma daha rahat ulagmakta ve igsellestirmelerine de yardimci
olmaktadir. Bu amaglara ulagsmak i¢in 6grenciyi siirecte aktif kilacak yaklasim ve yontemlerin siirece dahil
edilmesi gerekir. Bu siirecte egitsel matematik oyunlarindan yararlanilabilir. Ciinkii oyunla 6gretim uzun stiredir
glindemdeki yerini koruyan aktif 6grenmeyle yakindan iliskilidir. Gergekten de son zamanlarda popiiler olan
konulardan biri de, egitsel oyunlarin 6grenme siirecine entegre edilerek 6grenme ortamlarinda aktif bir 6grenci
profili olugturmaktir.

Oyun her kesimden, her yastan kiginin ilgisini ¢eken ve kisinin ugragmaktan zevk aldigi bir etkinliktir.
Dolayisiyla matematik dgretimine oyunlar1 entegre etmek ¢ocuklarin ugrasmaktan zevk alacagi bir ilgi alanmi
derse dahil etmek demektir. Bunun &grenciler {izerinde birgok agidan olumlu etkiler birakacagi farkli
aragtirmalar tarafindan ortaya konulmustur. Ornegin, oyunun kullanilmasiyla 6grenciler matematik dersine
goniillii olarak katilmakta, matematik kaygilar1 azalmakta ve ders daha eglenceli hale gelmektedir (Kéroglu ve
Yesildere, 2002; Tural, 2005). Ayrica oyunla 6gretim geleneksel yonteme gore daha etkilidir (Firat, 2011;
Gokbulut ve Yumusak, 2014; Tural, 2005). Bunun yam sira oyunla &grencilerin olasilikli diisiinme gibi
matematiksel diisinmeleri de gelistirilebilmektedir (Tiirker, 2020). Bu baglamda matematik derslerinde oyun
vasitastyla 6grencilere matematiksel diisiinme yollar1 ve problem ¢6zme becerileri de kazandirilabilir (Y1lmazer,
2013). Ogrenme ortamlarinin egitsel oyunlarla yeniden tasarlanmasi dgrencilere aktif bir 6grenme yasantist
sunmasinin yani sira 6grencilerin ilgi ve dikkatlerini de toplamaktadir. Egitsel oyunlarla tasarlanan egitim
ortamlarmin olusturulmasi1 matematik dersine yonelik 6grenci tutumlarina da etki etmekte ve Ogrencilerin
matematik dersine yonelik tutumlarini da olumlu yone dogru ¢ekmektedir (Tural, 2005; Yilmazer, 2013). Cogu
O0grencinin matematikten korktugunu ve kaygi duydugunu diistinecek olursak egitsel oyunlar bu 6grencileri ders
stirecine katmada ve olumsuz tutumlarmi yikmada da 6nemli rol oynayabilir.

Matematik genellikle daha ciddi bir ugras olarak goriiliirken bunun yaninda oyun daha basit ve “bos” bir
kavrami c¢agristirir. Bu nedenle bazilarina oyunla matematik birbirinden uzak iki alan gibi goriinebilir. Oysa
gergekte durum Oyle olmayip son donemlerde oyunla matematigi bagdastiran ¢alismalarmn sayisinda artis
goriilmekte ve egitim ortamlarina oyunlarin dahil edilmesi giderek yayginlasmaktadir (Cankaya ve Karamete,
2008; Cetin, 2016; Duran ve Kaplan, 2014; Firat, 2011; Kula ve Erdem, 2005; Namli, 2016; Saka, 2019; Tural,
2005; Tirker, 2020; Yilmazer, 2013). Diger yandan, Randel ve Morris (1992), oyunlarin dgretimsel etkinligini
geleneksel sinif 6gretimiyle karsilagtiran arastirmalari inceledikleri icerik analizi ¢aligmalarinda 28 yillik siiregte
ve sosyal bilimler, matematik, fizik gibi farkli alanlarda gergeklestirilen toplam 67 ¢aligmay1 analiz etmiglerdir.
Calismada elde edilen garpic1 sonuglardan biri matematigin oyunu destekleyen bir alan oldugu ve hatta oyunlar
lehine sonug yiizdesinin en yiiksek oldugu ders olmasidir.

Bilindigi tizere herhangi bir konudaki ¢aligmalari igerik analizi, meta-analiz, meta-sentez, konu modellemesi
(Topic Modelling) gibi farkli yontemlerle sentezleyen caligmalar (Ergene, 2020; Ozturan Sagirh ve Bas, 2020;
Yildiz Altan, Geng Copur ve Daglioglu, 2021; Shin, 2020) son donemlerde ragbet gérmektedir. Bunun bir¢ok
nedeni vardir. Bu nedenlerin en dnemlileri arasinda aragtirmaci sayisinin, makale yayimlayan dergi sayismin ve
buna bagli olarak da yayimlanan makale sayisinin artmasi sayilabilir. Dolayisiyla bir arastirmacinin galistigi
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konudaki literatlire hakim olmasi veya sentezlemesi her gecen giin daha da zorlagmaktadir. Bu durum sozii
edilen sentez ¢aligmalarina olan ihtiyaci arttirmaktadir. Bu nedenle oyunla matematik 6gretimi lizerine yapilan
caligmalarin analiz edilerek okuyucuya bir sentez halinde sunulmasi hem arastirmacilara biiyiik kolaylik
saglayacak hem de literatiire katkida bulunacaktir. Verilere sistematik ve diizenli bir sekilde ulagmak
aragtirmacilarin isini kolaylastiracagi gibi, okuyucularin ¢alismalar1 kiyaslayarak okumasima da firsat sunacaktir.
Ornegin —bu makalede oldugu gibi- ¢aligmalarda elde edilen sonuglarin sentezlenmesi, arastirmacilarm farkl
caligmalarin sonuglarina kolayca ulagsmasini saglayacaktir. Bu sayede oyunla 6gretim yapan farkli ¢alismalarin
bulgu ve sonuc¢larmin karsilastiriimasint miimkiin kilacaktir. Boylece benzer sonuclarin gecerliligi onaylanmis
olurken farkli veya birbiriyle ¢elisen sonuglarin ortaya konulmasi da oyunla &gretim ilizerine yeni galigmalar
yapmak isteyen arastirmacilara nedenler ve sebepler {izerine yogunlasacaklar1 bir problem durumu elde etme
imkani tantyacak ve yeni arastirmalar1 igin ilham kaynagi olacaktir.

Bu kapsam dahilinde bu ¢alismada oyunla matematik 6gretimi ile ilgili yapilan ¢aligmalarin incelenerek bu
aragtirmalarin hangi amaglar etrafinda toplandiklari, ne tiir sonuglara ulastiklari, hangi oyunlarla ilgili ve ne tiir
aragtirmalarin yapildiginin ortaya ¢ikarilmasi amaglanmistir. Diger bir ifade ile bu ¢alismada Tiirkiye’de oyunla
matematik 6gretimi konusunda yapilan aragtirmalar: farkli boyutlar agisindan incelemek ve bunlarin egilimlerini
ortaya koymak amaciyla “Tiirkiye’de oyunla matematik 6gretimine yonelik gerceklestirilen arastirmalarin, 1)
amaclarma, ii) oyun tiiriine, iii) oyunun uygulanmasina, iv) matematik konularma, v) orneklemlerine ve vi)
sonuglarina gore dagilimi nasildir?” aragtirma problemlerine cevap aranacaktir.

Matematigin anaokulundan tniversiteye farkli egitim seviyelerinde sahip oldugu genis c¢alisma alanini
dikkate alindiginda her yil birbirinden farkli bir¢ok c¢alisma yapilmakta ve yayinlanmaktadir. Yukarida ifade
edildigi gibi literatiirde yer alan farkli c¢aligmalar1 bir biitiin olarak degerlendirmek admma da meta sentez
caligmalarina ihtiyag vardir. Yapilan arastrmalar genellikle donemin egilimleri, sartlari, beklentileri, 6grenci
profili iizerine sekillenebilmektedir. Son zamanlarda yeni 6grenme ortamlarmin olusturulmasmda oyunlara
basvurulmasi veya yeni 6grenci profilinin oyunlara olan diiskiinliigii de oyunlar1 egitim ortamlarma tagmmustir.
Bu agidan degerlendirildiginde ise matematik egitiminde oyunlara bagvurma egilimi veya oyun {izerine yapilan
caligmalar artig gostermeye baslamaktadir (Cetin, 2016; Cankaya ve Karamete, 2008; Duran ve Kaplan, 2014;
Firat, 2011; Kula ve Erdem, 2005; Namli, 2016; Saka, 2019; Tural, 2005; Tiirker, 2020; Yilmazer, 2013). Tiim
bu caligmalara bir biitiin olarak bakmak, oyunla matematik 6gretimin eksik, zayif veya giiclii yonlerini
belirlemek bu konuda arastrma yapmak isteyen arastrmacilara yol gosterecektir. Buna bagli olarak bu
caligmada matematik egitiminde yapilan oyunla 6gretim konulu c¢aligmalar sistematik, sirali ve diizenli bir
sekilde incelemek amaclanmistir. Ayni zamanda bu calisma bircok arastirmanin sonuglarma ayni anda ulagsma
imkani vermis olacaktir. Bunun yani sira derslerinde oyunla dgretim yapmak isteyen matematik 6gretmelerinin
yararlanacagi bir kaynagm olusturulmasi, bu yontemi kullanmak isteyen Ogretmenlere yardimci olacagi
diistiniilmektedir.

1.1. ilgili Arastirmalar

Literatiirde farkli amaglar i¢in gerek matematik egitiminde gerekse diger alanlarda yapilmig meta sentez
¢aligmalarina rastlamak miimkiindiir (Kaytez ve Durualp, 2014; Ozan ve Kose, 2014; Selguk vd., 2014; Ulutas
ve Ubuz, 2008). Ulutag ve Ubuz (2008) ¢alismalarinda 2000 ile 2006 yillar1 arasmda matematik egitiminin
egilimlerini tespit etmeye calistig1 arastrmalarinda 129 makale incelemislerdir. Yapilan inceleme sonucunda
genellikle test ve anket tiirii nicel yontemlerin tercih edildigi, sayilar ve geometri 6grenme alanlarinda daha fazla
calisma yapildig1 ortaya konulmustur.

Baki ve Biitiiner (2018) matematik tarihinin matematik egitiminde kullanilmasi {izerine yaptiklari meta
sentez ¢aligmasi ile aragtirmalarin amaglari, 6rneklemi, yontemi gibi boyutlarina bakarak egitimde matematik
tarihi uygulamalarmi incelemislerdir. Yapilan arastirmaya gore matematik tarihinin genellikle bir arag olarak
kullanilmis oldugu, siklikla deneysel caligmalara yer verildigi ve daha ¢ok Ogretmen adaylar ile caligildig:
gOrilmiistiir.

Aztekin ve Tagpinar-Sener (2015) matematiksel modelleme {izerine yaptiklari ¢alismada matematiksel
modellemenin bir ara¢ olarak kullanildig1 sonucunu ortaya koymus ve bu konuda daha fazla deneysel ¢calismaya
ihtiyag oldugunu belirlemiglerdir.

Oztiirk, Akkan, Kaleli-Yilmaz ve Kaplan (2015) matematiksel ispat ile ilgili yurt icinde yapilmis alt1, yurt
disinda yapilmis dokuz lisansiistii tezi incelemislerdir. Aragtirmanin sonuglaria gore 6grencilerle daha az sayida
calisma yapildig1 ve genellikle de ispat yapmada zorluk yasanildigi tespit edilmistir.

Tabuk (2019b), lisansiistii tezlerde bilgisayar destekli matematik 6gretimini inceledigi ¢aligmasinda dinamik
matematik yazilimlar1 ile bilgisayar cebir sistemlerinin en fazla basvurulan uygulamalar oldugu sonucuna
varmistir. Ayrica caliymada matematik egitimindeki egilimlerin giincel olarak takip edilmesi ve ortaya
konulmasi adma siklikla meta analiz caligmalarina yer verilmesi gerektigi belirtilmistir.
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Ciltas (2012), 2005-2010 yillar1 arasinda Tiirkiye’deki matematik egitimi iizerine yapilan 150 lisansiistii tezi
incelemistir. Yapilan arastirma ile genellikle nicel ¢aligmalara yer verildigi ve ortaokul 6grencileri ile daha ¢ok
calisildig1 ortaya konulmustur. Ayrica calismada siklikla bu tiir meta analiz ¢aligmalarmin yapilarak egilimlerin
ve mevcut durumun ortaya konulmasi onerilmistir. Bu sayede ise, matematik egitimindeki ¢aligmalarin bir
biitiiniinii géstereceginden bu durumun énemli olduguna deginilmistir.

Albayrak ve Ciltag (2017) Tiirkiye’deki matematik egitimi alaninda yapilmig model ve modelleme
¢alismalarmin bir igerik analizini gergeklestirmislerdir. Calismada 38 makale, 28 tez incelenmistir. Yapilan
aragtirma ile modelleme caligmalarma yakin bir gegmiste baslandig1 ve artarak devam ettigi goriilmiistiir. Bu
konu iizerine yapilan lisansiistii tezlerde ise daha ¢ok yiiksek lisans tezine rastlanildigi ortaya konulmustur.

Yalgmkaya ve Ozkan (2012) caligmalarida 2000-2011 yillar1 arasinda egitim fakiiltelerinin dergilerinde
matematik dgretiminde alternatif yontem kullanimi iizerine yayinlanan ¢aligmalari inceleyen bir igerik analizi
gergeklestirmislerdir. 161 makaleyi inceleyen ¢alisma sonucunda bu tiir arastirmalarin 2003 yilindan 2006 yilina
kadar arttig1 sonrasinda ise azaldig1 goriilmiistiir. incelenen galigmalarda matematik egitiminde alternatif yontem
olarak siklikla bilgisayar destekli matematik 6gretimi lizerine ¢alismalar yapildigi ortaya konulmustur.

Tabuk (2019a) matematige yonelik tutum ile matematik basarist arasindaki iligkiyi arastirdigi meta analiz
¢aligmasinda, 2000-2017 yillar1 arasinda gergeklestirilen 25 arastirmayi incelemistir. Caligmada matematik
basarisi ve matematige yonelik tutum arasinda istatiksel olarak anlamli bir iligki tespit edilmis ve ortaokul-lise
dgrenim diizeylerine gore de anlamli farklar bulunmustur. ilkokul ve iiniversite diizeyinde daha fazla arastirma
yapilmasi gerektigi Onerilmistir.

Saka (2019) egitsel amagli sanal gerceklik oyunlarmm tasarim ve kullanilabilirligini ortaya ¢ikarmak
amaciyla yapmis oldugu meta sentez c¢aligmasinda 2000-2016 yillar1 arasinda yapilmig 124 calismayi
incelemigtir. Yapilan ¢aligmalarm genellikle bir proje kapsaminda hibe alinarak yapildigi ortaya konulmustur.
Incelenen ¢aligmalardaki oyunlarin matematik, fizik, kimya gibi derslere yonelik olarak hazirlandig
gOrtilmiistiir.

Bu calismalar incelendiginde oyunla matematik Ogretimi {izerine yapilan g¢aligmalar1 sentezleyen bir
aragtirmaya rastlanilmamis olup bu durum alandaki ihtiyaci ortaya koymakta ve bu tiir bir ¢alismaya gerekge
olusturmaktadir.

2. Yontem

Bu ¢alismada meta sentez yontemi kullanilmistir. Meta sentez birden ¢ok farkli aragtirmanin sonuglarini bir
biitiin halinde yansitan ¢aliymalardir (Akgdz, Ercan ve Kan, 2004). Bu ¢alismada oyunla matematik dgretimi ile
ilgili yapilan arastirmalarm hangi amagla gergeklestirildikleri, ne tiir sonuclara ulastiklari, hangi oyunlarla ilgili
ve ne tiir arastirmalarin yapildiginin ortaya ¢ikarilmasi amaglandigindan, bu yontem tercih edilmistir.

2.1. Veri Toplama Araglari
Arastirmada YOK veri tabanindaki yiiksek lisans ve doktora tezleri ile, Google akademik ve Ulakbim’de

“oyunla 6gretim”, “origami” ve “matematik egitiminde yaratici drama” anahtar kelimeleri ile tarama yapilarak
bulunan ¢aligmalar arastirmaya dahil edilmistir. Aragtirmada bir doktora tezi, sekiz yiiksek lisans tezi, 19 makale
ve iki proje olmak iizere toplam 30 c¢aligma incelenmistir. Bir ¢alismanin arastirmaya dahil edilmesi igin bes
kriter dikkate alinmistwr: i) oyunla iliskili olmasi, ii) matematik egitiminde olmasi, iii) Tiirk¢ce olmasi, iv)
erigilebilir olmasi ve v) 2002-2017 yillar1 arasinda yapilmig olmast.

Incelenen galismalara 1 den baslanarak siras1 ile numara verilmistir. Ayrica numaralarin basina, yiiksek lisans
tezleri i¢in Y, doktora tezleri icin D, 6zgiin makaleler i¢in M, derleme makaleler icin Md, projeler i¢in de
numaralarinin basina P harfleri konularak kodlama yapilmistir. Bu baglamda Md2, 2 nolu derleme makaleyi;
M3, 3 nolu makaleyi simgelerken Y2, 2 nolu yiiksek lisans tezini kodlamak i¢in kullanilmustir.

2.1. Veri Analizi

Incelenen caligmalardaki veriler icerik analizi yontemi ile analiz edilmis olup veriler alt1 baghkta (¢alismanin
amaci, uygulanan oyun tiirli, oyunun uygulanmasi, ilgili matematik konusu, 6rneklem ve elde edilen sonuglar)
incelenmistir. Ayni calismanin birden fazla basligi sagladigi durumlarda bu calisma birden fazla basliga
eklenmistir. Verilerin analizinde dikkate alman bagliklar asagida detaylandirilmistir.

Amag: Arastrmaya dahil edilen ¢aligmalar incelenerek hangi amaclara yonelik yapildiklar: belirlenerek kodlar
olusturulmusg ve ardindan bu kodlar birlestirilerek temalar olugturulmustur.

Oyun Tiirii: incelenen galismalarin oyun tiirleri fiziksel oyunlar, strateji oyunlari, kagit oyunlar1 ve materyal
destekli oyunlar seklinde siniflandirilmigtir. Ayrica ¢alismalarda bahsedilen oyun tiirlerinin gelistirici agisindan
hangi oyun tiirleri oldugu (arastrmacinin gelistirdigi oyunlar, mevcut oyunlar, 6grencilerin gelistirdigi oyunlar,
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matematik oyun laboratuvarr) saptanmigtir. Oyun tiiriine ait bilgi edinilemeyen g¢alismalar icin (derleme
makaleler, 6l¢ek gelistirme ¢aligmalari vb.) “bilgi yok/belirtilmemis” bagligt eklenmistir.

Oyunun Uygulanmasi: Arastirmalarda yer alan oyunlarin nasil uygulandig1 incelenerek uygulamadaki kisi sayisi
acisindan (bireysel, grupla) ve uygulamanm tiirii agisindan (bilgisayar oyunu olarak, smif i¢i oyun/etkinlik
olarak, miicadele/yarigmali, asamali olmak {izere) arastirmalarda nasil uygulandigi belirlenmistir. Tiim smuf ile
oynanan oyunlar smif i¢i oyun/etkinlik bashiginda degerlendirilirken oyun uygulanmasma yer verilmeyen
¢aligmalar (derleme makaleler, 6lgek gelistirme galigmalart vb.) “bilgi yok” basligina dahil edilmistir.

Orneklem: Incelenen ¢ahigmalarm hangi 6rneklem ile gerceklestirildigine bakilmistir.

Igili matematik Konusu: Bahsedilen egitsel oyunlarm hangi kazanim ya da matematik konusuyla iliskili oldugu
belirlenmistir.

Elde edilen Sonuglar: Caligmalarda ortaya ¢ikan iist amaglar (temalar) ve bunlara ait alt amaglar (kodlar) baz
alinarak sonuglar gruplanmaistir.

Veriler analiz edilirken frekanslar ve yiizdeler olusturulmustur. Diger yandan, kodlamalar yapilirken matematik
egitiminde uzman bir kisinin siirekli gorisii alinarak kodlamanin gegerlik/giivenirligi saglanmaya ¢alisilmistir.

3. Bulgular
3.1. Cahsmalarin Amagclarima Goére Dagilimina iliskin Bulgular

Caligmalar incelenerek toplamda 18 kod belirlenmis ve ardindan bu kodlar kendi aralarinda gruplanarak 5
tema (Etki, Durum Tespiti, Oyun Tamtimi, Ogretim ve Diger) olusturulmustur. Asagidaki tabloda belirlenen kod
ve temalar incelenen yaymin tiirline (makale, tez, proje) gore ayri ayri olmak iizere frekanslariyla beraber
verilmistir.

Tablo 1. Caligmalarin amaglari

Frekans Toplam
Arastirilan amag Yiiksek lisans Doktora Proje —= ..M akale f Frekans
Ozgiin Derleme
...tutuma etkisi 4 1 2 7
...rpa_ttematlk becerilerine 1 ” 3
etkisi
Etki ...kaliciliga etkisi 1 1 2
...kavramsal 6grenmeye
(Oyunun...) etkisi 1 1 2 25
0,

(%48,07) ...basar1 glidiistine etkisi 1 1
...0grenme yeteneginin 1 1
gelisimine etkisi
...bagar1ya etkisi 5 1 3 9
Sorunlari ortaya ¢ikarma 3 3
Oyunun degerlendirilmesi 1 4 5

?:Sn:g] Ogretmenlerin oyunlardan ne 1 1 11

% 2]? 15) sekilde yararlandig1

' Oyunlarm olumlu yanlarim
2 2
ortaya cikarma
Oyunu tanitma veya 4 4

Tamtim  Orneklendirme 5

(%9,61)  Oyunun iligkili oldugu 1 1
konulari tanitma

Ogretim Oyunla ogrf?tlm 2 1 1 4

(%17,30) Oyun geligtirme 1 1 2 4 9

' Tarihi kisilerin bilime katkisi 1 1

(g/f]'gggg) Olgek gelistirme 2 2 2

Toplam 13 4 2 26 7 52 52

Incelenen calismalar amaglarma gore degerlendirildiginde %48,07’sinin (52 frekanstan 25°i) Etki temas1
altinda oldugu ve buna bagl olarak da en fazla oyunlarmn bilissel (matematik basarisi, kalicilik, gibi) veya
duyussal (tutum, basar1 giidiisii, gibi) becerilere etkisi lizerine ¢aligildig1 goriilmektedir.
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Sonrasinda en fazla Durum Tespiti {izerine ¢alisildig1 ve ¢aligmalarin %21,15’inin (52 frekansin 11’inin)
Durum Tespiti yapmaya yonelik oldugu belirlenmistir. Bu baglamda oyunla 6gretim esnasinda ortaya ¢ikan
sorunlar1 belirleme, 6gretmenlerin oyunlardan yararlanma big¢imlerini belirleme, oyunlar1 degerlendirme gibi
amaglarla gerceklestirilen calismalar gdze carpmaktadir. Ogretim temas: altinda yer alan 9 calisma (%17,30)
oyunla dgretim yapmay1 veya oyun gelistirmeyi amaglamaktadir. Tanitim temasi altindaki 5 ¢alisma (%9,61) ise
herhangi bir oyunu veya bu oyunun iliskili oldugu kazanimlar1 tanitmay1 amaglamaktadir. Diger temasi altinda
yer alan 2 ¢aligmanin (%3,84) 6lcek gelistirme amaciyla gergeklestirildikleri belirlenmistir.

Diger yandan tezlerin neredeyse tamaminin Etki temasiyla iliskili oldugu yalnizca 1 yiiksek lisans tezinin
oyun gelistirme ve degerlendirme ve 1 doktora tezinin de oyun degerlendirme amagl oldugu saptanmustir.
Derleme makaleler Durum Tespiti veya Tanitim iizerine yogunlasirken 6zgiin makalelerin nerdeyse tim kod ve
temalarla iligkili oldugu sdylenebilir. Incelenen 2 projenin de oyunla Ogretim yapmayr hedefledigi
goriilmektedir.

Calismalar temalar bazinda incelendiginde ise, Etki temasinda en fazla oyunla 6gretimin basar1 ve tutuma
etkisinin aragtirildig1 goriilmektedir. Oyunlarin matematik becerilerine etkisi en fazla ¢aligilan ikinci arastirma
amaci olmustur. Sonrasinda ise oyunlarin kaliciliga ve kavramsal 6grenmeye etkisini arastiran galigmalar yer
almaktadir. En az ¢alisilan amacin ise oyunlarin 6grenme yeteneginin gelisimine etkisi oldugu goriilmektedir.

Durum tespiti temasi incelendiginde, en fazla oyunun degerlendirilmesi amaci ile ¢aligmalar yapildigy,
ardindan sorunlar1 ortaya ¢ikarma amaci giiden ¢aligmalar yapildigi goriilmektedir. Durum tespitinde en az
calisilan amacin oyunlarin olumlu yanlarini ortaya ¢ikarma ve Ogretmenlerin oyunlardan ne sekilde
yararlandigini belirlemek oldugu goriilmektedir.

Ogretim temasinda ele alan amaglar igerisinde en fazla oyunla 6gretim ve oyun gelistirme amac ile
caligmalarin yiriitiildiigi goriilmektedir. Ogretim temasinda en az g¢alisilan amacim ise tarihi kisilerin bilime
katkist oldugu goriilmektedir.

Tanitim temasi igerisindeki kodlara bakildi§i zaman oyun tanitma veya orneklendirme amaci ile yapilan
aragtirmalarin en fazla oldugu goriilmektedir. Bu tema altinda en az g¢alisilan amacin oyunun iligkili oldugu
konular1 tanitmak oldugu goriilmektedir.

3.2. Cahsmalarin Oyunun Uygulanmasina Gére Dagihmina iliskin Bulgular

Incelenen calismalardaki oyunlar, uygulamadaki kisi sayis1 ve uygulamanin tiirii acisindan ayr1 ayri
incelenmis ve konusu kod ve temalara iliskin frekans ve yiizde degerleri Tablo 2’de sunulmustur. Buna gore
uygulamadaki kisi sayis1 agisindan bireysel, grupla ve bilgi yok olmak iizere 3 kod ve uygulamanin tiirii
acisindan da biri bilgi yok olmak iizere 5 kod elde edilmistir. Bu durumda da herhangi bir ¢alisma bazen birden
cok kez kodlanmistir. Ornegin bir bilgisayar oyununun hem bireysel hem de grupla oynandig1 bir ¢alisma iig
farkli yerde kodlanmuistir.

Tablo 2. Caligmalarda oyunlarin uygulanmasi

Frekans Toplam
Ovyunlarin Uygulanmasi Yiiksek lisans Doktora Proje —s— Makale f  frekans
Ozgiin  Derleme %
Uygulamadaki _Bireysel 7 1 3 1 12 %325
Kkisi sayisi Grupla 4 1 1 4 1 11 %29,8
agisindan Bilgi yok/ belirtilmemis - - - 12 2 14 %37,7
Toplam 1 1 2 19 4 37
Bilgisayar oyunu olarak 2 4 1 7 %17,9
Uygulamanin
tiil)'fl% agisindan  Smif-ici (sinifga) oyun/ Etkinlik 3 ! 3 ! 8 %205
Yarigma/Miicadele 5 1 1 4 1 12 %30,9
Asamal1 / seviyeli 1 1 2 1 5 %12,8
Bilgi yok/ belirtilmemis 5 2 7 %17,9
Toplam 11 1 3 18 6 39

Tablo 2 uygulamadaki kisi sayisi agisindan incelendiginde ¢aligmalarin %32,5’inde oyunlarin bireysel,
%29,8’inde de grupla oynandigi, %37,7’sinde uygulamanmn bireysel mi grupla mi1 olduguna yonelik bilgi
olmadig1 anlasilmaktadir. Buna gore daha ¢ok bireysel oyunlarin tercih edildigi gdze ¢arpmaktadir.

Diger yandan uygulamann tiirii a¢isindan ele alindiginda en az asamali/seviyeli oyunlarin (%12,8) tercih
edildigi en ¢ok da yarig/miicadele oyunlarma (%30,9) yer verildigi goriilmektedir. Caligmalarda ayrica
Bilgisayar oyunu olarak (%17,9), ve Smif-i¢i (smif¢a) oyun/Etkinlik (%20,5) olarak oyunlara yer verildigi de
anlasilmaktadir. Bunun yam swra incelenen caligmalarin %17,9’'unda oyunun uygulamasina ait bilgiye
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erisilemedigi (6rnegin derleme makaleler, 6lcek gelistirme caligmalari, oyunlarla ilgili goriislerin incelenmesi

vb.) goriilmektedir.

3.3. Cahismalarin Oyun Tiiriine Gére Dagihmina iliskin Bulgular

Incelenen galismalardaki oyun tiirleri; Oyunun Yapist ve Gelistirici Agisindan olmak iizere 2 farkli boyuttan
incelenmis ve Tablo 3’te verilmistir.

Tablo 3. Caligmalardaki Oyun Tiirleri

Frekans Toplam
Oyun Tiirleri Yiiksek  bovtora Proje — Makale T frekans
lisans Ozgiin  Derleme
Fiziksel Drama 2 2 3
oyunlar Diger 1 1 (%5,6)
. Orta Asya oyunlari 1 1
ftl';i}?r'l Bulmaca 2 2 4
Oyunun y Oyun diyagrami 1 1 . 6
Yapisin Origami 1 1 3 1 6 (%114)
a Gore o Caligma kagidi 1 3 4
Oyun Kagit oyunlart =+ oyunlart 3 2 1 6
Tiiri Oyun kagidi 3 1 2 6
Oyun CD'si 2 4 1 7 22
Materyal Grafik hesap makinesi/ 0
destekli tepegdz/projeksiyon ! ! ! 3 (%415)
oyunlar Oyun tahtasi 1 1 2
3 boyutlu materyaller 4 1 1 1 7
19
Bilgi Yok / Belirtilmedi 1 2 3 (%358)
3
(%5.,6)
Toplam 18 1 3 25 6 53
Aragtirmacinin geligtirdigi 14
oyunlar 5 ! 8 14 (%46,7)
Mevcut oyunlar 4 1 3 1 9 9
Ogrencilerin gelistirdigi 1 1 (%30)
Gelistirici Acisindan Oyun oyunlar 1
Tiirii Ogretmen adaylarmin (%3,3)
S 1 1 2 >
gelistirdigi oyunlar
(%6.7)
Matematik oyun laboratuvari 1 1 1
(%3,3)
Bilgi Yok / Belirtilmedi 2 1 3 3
(%10)
Toplam 9 1 2 15 3 30

Oyunun yapisma gore oyun tiirleri agisindan inceleme yapildiginda ¢alismalarda 4 farkli oyun tiiriine yer
verildigi goriilmektedir. Buna gore calismalarda en ¢ok Kagit Oyunlarma (%41,5) ve Materyal Destekli
Oyunlara (%35,8); en az da Fiziksel (%5,6) ve Strateji (%11,4) Oyunlarina yer verildigi goriilmektedir. Materyal
Destekli Oyunlar ¢cogunlukla oyun CD’si ve 3 boyutlu materyal ile oynanan oyunlardir. Oyun tiirlerine ait
bilgilere en ¢ok 6zgiin makalelerde ve yiiksek lisans tezlerinde rastlanildigi en az da doktora tezi ve projelerde
oyun tiiriine ait bilgilere rastlanildig1 goriilmektedir. Ayrica incelen galigmalar icerisinde 3 ¢alismaya (6lgek
gelistirme caligmalari, derleme vb.) ait elde edilen veriler dahilinde oyun tiiriine iliskin bilgiye (%5,6)
ulagilamamustir.

Diger yandan, Kagit oyunlar1 temasinda birlestirilen kodlar igerisinde en fazla oyun kagidi, kart oyunlar1 ve
origami seklinde oyunlardan yararlanildig1 goriilmektedir. Materyal destekli oyunlar temasi igerisinde en fazla
Oyun CD’li ve 3 boyutlu materyal oyunlarinin en az da oyun tahtasinin kullanildigi goriilmektedir. Strateji
oyunlar1 temasinda en fazla bulmacalarin kullanildig1 goriilmektedir. Ayrica Strateji oyunlar: temasinda en az
yer verilen oyun tiirlerinin orta Asya oyunlar1 ve oyun diyagrami oldugu goriilmektedir. En az tercih edilen
fiziksel oyunlar temasi igerinde ise en fazla dramanin kullanildig1 karsimiza ¢ikmaktadir.
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Caligmalar Gelistirici Agisindan Oyun Tirleri agisindan incelendiginde arastrmacinin gelistirdigi oyunlarin
incelenen tiim c¢aligmalarin hemen hemen yarisinda (% 46,7) tercih edildigi goriillmektedir. Calismalarda ikinci
sirada tercih edilen oyunlar ise mevcut oyunlar (% 30) olmakla birlikte en az yer verilen oyun tiirlerinin sirastyla
ogrencilerin veya dgretmen adaylarmimn gelistirdigi oyun tiirleri ile matematik laboratuvari oldugu goriilmektedir.

3.4. Caiymalarin Matematik Konularina gore Dagihmina iliskin Bulgular

Caligmalar matematik konularma gore incelenerek 43 kod (konu) ve bu kodlardan 6 tema (6grenme alani)
belirlenmistir (Bkz. Tablo 4).

Tablo 4. Calismalardaki matematik konusu

Konular

Frekans

Yiiksek
lisans

Doktora Proje

Makale

Ozgiin

Derleme

-+

%

Sayilar

Ritmik sayma

1

Dogal sayilar

3

1

Say1 kiimeleri

Reel sayilar

1

Kesirler

Kiimeler

IS

Carpanlar ve katlar

Uslii sayilar

Ondalikli sayilar

Rasyonel sayilar

Oran - orant1

Uzunluk ve zaman 6lgme

Asal sayilar

Tam sayilar

Rk k|-

Aritmetik islemler

Permiitasyon, kombinasyon

[EEN

Modiiler aritmetik

Bolme boliinebilme

35
(%41,35)

Analiz

Tiirev

AR

Olasilik

Polinomlar

Fonksiyonlar

Lise konularindaki bazi bilgiler

Trigonometri

NI

Limit

RiRRRP R PP~

14
(%16,1)

Geometri

Cok kiipliiler

Geometrik sekiller ve 6zellikleri

[y

Temel geometrik cisimler / hacimleri

Diizlemde 2 dogrunun birbirine gore
durumlari

Agilar

Cokgenler

I

Baz1 geometri kavramlari

Pisagor bagintis/Oklid bagintisi

Dogru, 151n, dogru pargasi, nokta

Doniisgiim geometrisi

Eslik ve benzerlik / simetri /yansima

Cember ve daire

24
(%27,6)

Cebir

Denklemler ve esitsizlikler

Dik koordinat sistemi

6 (%6,9)

Diger

7. ve 8. sinif matematik kavramlari

Bilim insanlar1

2 (%2,3)

Konu yok (%20)

N N RIS

2

O PR FRPORINEFPIWINEFRIARIRFP N [ BNNEPRERINDNWININDNWIRPRWRIRPWR AP IRPIRPIRPRPRPWIN PO

12
(%13,8)

Toplam

24

9

4

34

16

[ee]
]

Incelenen calismalarin en cok Sayilar (%41,35) olmak iizere sirasiyla Geometri (%27,6), Analiz (%16,1) ve
Cebir (%6,9) 6grenme alanlartyla iliskili olduklart goriilmektedir. Ayrica 2 ¢aligmanin (%2,3) diger temasina
dahil edildigi ve 6 ¢alismanin da (%13,8) derleme ya da 6lgek gelistirme vb. makalesi olmasmdan kaynakli ilgili
matematik konusunun olmadig1 goriilmektedir.
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Sayilar temasi icerisinde en fazla Dogal Sayilar konusunda oyunlara yer verildigi goriilmektedir. Sayilar
temasinda bir sonraki en fazla ¢alisilan konu oran-oranti konusu olmustur. Bu 6grenme alaninda oyunun entegre
edildigi diger konular ise permiitasyon/kombinasyon, bdlme/bdliinebilme ve asal sayilar olmustur. Sayilar
o0grenme alaninda oyunun en az (birer veya ikiser ¢alismada) tercih edildigi konular ise ritmik sayma, sayi
kiimeleri, reel sayilar, carpanlar ve katlar, Gslii sayilar, ondalikli sayilar, rasyonel sayilar, uzunluk ve zaman
Olgme, tam sayilar olmustur.

Geometri 6grenme alaninda oyunla 6gretimin en fazla ¢alisildig1 konular 4’er ¢alismayla geometrik cisimler
ve hacimleri ile ¢okgenler konusu olurken bu konular1 sirastyla {i¢ caligmayla temel geometrik kavramlar (dogru,
1, dogru pargasi, nokta); 2’ser calismayla diizlemde 2 dogrunun birbirine goére durumlari,
eslik/benzerlik/simetri ve yansima, Pisagor/Oklid bagmtilari, geometrik sekiller ve dzellikleri konular1 takip
etmistir. Bu 6grenme alaninda oyunun en az entegre edildigi konular ise ¢ember ve daire, doniisim geometrisi,
bazi geometri kavramlar1 ve ¢ok kiipliiler olmustur.

Geometriden sonra en ¢ok tercih edilen 6grenme alami Analiz olurken bu alanda en ¢ok fonksiyonlar
konusunda ve ardindan 2’ser ¢alismayla Tirev, Olasilik, Polinomlar ve Trigonometri konularinda ¢aligmalar
yapilmistir. Bu alanda ise en az limit konusunda ¢aligmaya rastlanilmistir.

Analizden sonra tercih edilen 6grenme alani olan Cebirde ise en ¢gok Denklemler ve Esitsizlikler konusu ele
alinirken en az ele alinan konu Dik koordinat sistemi olmustur. Diger baslig1 altinda ise 7. ve 8. siif matematik
kavramlar1 ile bilim insanlar1 konularmin yer aldig1 goriilmektedir.

3.5. Cahsmalari Orneklemlerine iliskin Bulgular

Incelenen calismalardan drneklemlerine gore 19 kod olusturulmus bu kodlardan ise 6 tema belirlenmistir.
Sozii gegen kod ve temalar yaymin tiiriine (makale, tez, proje) gore asagidaki tabloda verilmistir.

Tablo 5. Caligmalara ait 6rneklem bilgileri

Frekans
. Makale f Toplam
Yiiksek lisans Doktora  Proje —=—— Frekans%
Ozgiin Derleme
1. siif 1 1
. 2. siif 0
Ikokul 3 simf 1 1 > 6 (%18,75)
4. smif 1 2 3
5. simif 1 1
6. sinif 3 1 4
Ortaokul Ca— 1 3 4 14 (%43,75)
8. siif 2 1 2 5
Ogretmenler 1 2 3 3(%9,37)
Ogretmen adaylan 1 3 4 4(%12,5)
Orneklemi Yok/Belli Degil 2 3 5 5(%15,63)
Toplam 9 2 1 17 3 32

Tablo 5 incelendiginde, oyunla ogretimi ele alan g¢alismalarm %43,75’inin ortaokul ogrencileriyle,
%18,75inin ise ilkokul dgrencileriyle gergeklestirildigi goriilmektedir. Ogretmenlerle ve dgretmen adaylartyla
gerceklestirilen sirasiyla 3 (%9,37) ve 4 (%12,5) ¢alisma oldugu géze carpmaktadir. Tabloda anaokulu, ilkokul
2. smif ve lise dgrencileriyle gerceklestirilen ¢calisma bulunmamas: dikkat ¢ekmektedir. Incelenen ¢aligmalarimn
%15,63°1 (5 tanesi) derleme makale, 6lcek gelistirme vb. caligmalarin olmasindan 6tiirii 6rnekleme ait bilgi
bulunamamistir. 1 proje de drneklem ilkdgretim grencileri olarak belirlenmistir. Orneklemlere ait bilgilere
genellikle 6zgiin makaleler ve yiiksek lisans tezlerinde rastlanildigi goriilmektedir. Diger yandan, ilkokul
ogrencilerine yonelik ¢aligmalar agirlikta 6zglin makaleler oldugu sonrasinda yiiksek lisans tezi ve projelerin
oldugu ortaya c¢ikmistir. Ortaokul 6grencilerinin 6rneklem oldugu calismalarin genellikle 6zgiin makaleler
sonrasinda ise yliksek lisans ve doktora tezleri oldugu goriilmektedir.

3.6. Cahsmalarin Sonuclarna iliskin Bulgular

Incelenen calismalarda elde edilen sonuglar amaglarda olusturulan tema ve kodlara gore diizenlenmis ve
sunulmustur. Gerektiginde ilgili sonucun hangi tiir ¢aligmalarda ortaya ¢iktig1 frekansiyla beraber parantez
icerinde verilmistir (1 YL: bir yiiksek lisans tezi, gibi). 30 calisma i¢in 75 farkli sonuca ulagilmistir. Bu
sonuclarm %44’1 etki, %42,66’s1 durum tespiti ve %13,33’li 6gretim temasina iligkin olup Tanitim temas: ve
Diger temasina iliskin sonuglara ulagilamamustur.

Incelenen ¢aligmalarda etki temas: ile ilgili olarak su sonuglar elde edilmistir: oyun matematige yonelik
tutumu olumlu yonde etkiler (3YL, 1D, 1M); matematige karsi tutumu diisiik olan 6grenciler oyun sayesinde

127



K. N. Tiirker, S. Arslan

digerlerinden yiiksek tutum gelistirmistir (1YL); oyun matematik kaygilarini azaltir (2YL). Bununla birlikte
oyunun matematige karsi1 tutuma bir etkisinin olmadig1 (1YL) sonucuna ulagan ¢alisma da vardir. Diger yandan
oyunun bagar1 ve kavramsal 6grenmeye olumlu etkisinin oldugunu ortaya koyan calismalar da (5YL, 1D, 2M)
mevcuttur. Buna gdre oyun oynayan 6grencilerin basari gelisimlerinin olumlu ve daha yiiksek oldugu (1YL);
basarisiz ve dikkat seviyesi diisiik 6grencilerin basarili 6grenciler gibi performans sergiledigi (1D) gibi sonuglar
elde edilmistir. Diger yandan basar1 konusunda da yansiz (n6tr) sonuglara ulagan ve oyun tasarimi ile hazirlanan
proje 6devleri (1D) ile Sudoku, Futoshiki, Kakuro bulmacalarmin (1YL) matematik dersi basarisina etkisinin
olmadig1 sonucuna ulasan ¢aligmalar mevcuttur. Incelenen calismalarin sonuglar1 oyunun matematik becerilerine
etkisi agisindan ele alindiginda oyunun aritmetik islem becerisine etkisinin olmadig1 (2M); 6grencilerin uzamsal
becerilerini arttirdigi (1 M); birden fazla matematik becerisini ise kostugu (1M) ve oyunla Ogretim yapilan
ogrencilerin digerlerine gore problem ¢oziimiinde daha farkli stratejileri kullandiklar1 (1D) gibi sonuglar elde
edilmigtir. Oyunun kaliciliga etkisine yonelik sonuglar incelendiginde ise oyunun bilgilerin kaliciligini sagladigi
(2M, 1YL) belirlenmistir. Basar1 giidiisiine yonelik ¢aliymada ise (1YL) oyun oynayan ogrencilerin basar1
gilidiisiiniin gelisme gosterdigi sonucuna vartlmistir. Oyunlarin 6grenme yeteneginin gelisimine etkisine iliskin
sonuglar incelendiginde oyunun ¢ocuklarmn motor, zeka ve 6zgiin diisiinme becerilerinin gelisimini olumlu
etkiledigi (1Md) ve 3B diisiinebilme yetenegi kazandirdigi (1Md) ifade edilmistir.

Incelenen calismalarin durum tespitine iliskin sonuglar1 ele alindiginda oyunlarin matematigi ezberden
kurtardig1 (1P); motive edici oldugu, dersi eglenceli hale getirdigi, 6grencilerin derse isteyerek, sikilmadan ve
motive bir sekilde katildiklar1 (3 YL, 4 M); 6grencilerin dersi daha dikkatli dinledikleri (1YL), zihinsel olarak
aktif olduklar1 (1YL); oyunlarin 6grencilerin 6z yeterlilik algilarinda gelisim sagladigi (1 YL) gibi sonuglara
ulagilmistir. Diger yandan spesifik olarak Origami ile en ¢ok geometrik sekilleri algilamada ve en ¢ok geometri,
kesirler, simetri gibi konularda etkili oldugu (1M) sonucuna varilmigtir. Bu baslik altindaki dikkat cekici bir
diger sonu¢ da drama ile tanitilan tarihi sahsiyetlerle ilgili 6grencilerde arastirma meraki uyandirdigi ve buna
bagli olarak da Ogrencilerin bilime olan merakinin arttigr (1M) ifade edilmistir. Elde edilen 6nemli diger
sonuglar da 6gretmen adaylarinin oyun kullanilmasma ydnelik diisiincelerinde sinif seviyeleri arasinda anlamli
farklilik olmadig1 (1YL); 6gretmenlerle 6gretmen adaylarmin oyunlarin faydali oldugu konusunda hem fikir
oldugu (1 M); 6gretmenlerin oyunlarla ilgili diisiinceleri olumlu olsa da derslerinde minimum diizeyde yer
verdikleri (1 YL); Ogrencilerin bilgisayar oyunlarmin 6gretici oldugunu disiindiikleri (1M) seklindedir.
Ogretmen adaylarmin 6gretimde oyun kullammma yénelik olarak bir calismada kizlarin erkeklere gére oyun
kullanmaya daha istekli oldugu (1M) bir diger ¢caligmada ise oyun kullanimina iliskin cinsiyetler arasinda bir fark
bulunmadig1 (1YL) sonucuna varilmistir. Ogretmen ve dgretmen adaylartyla ilgili elde edilen diger sonuglara
gelince her iki grubun oyunlar hakkinda ¢ok az bilgiye sahip oldugu (1M); gerekli kosullarin olusmasi
durumunda matematik dgretiminde oyun kullanmaya hazir olduklart (1M); 6gretmenlerin bildikleri oyunlarin
yalnizca mantik-matematik sorularmdan ibaret oldugu (1YL, 1 M), genellikle derslerinde oyun ve etkinliklere
yer vermedikleri (1YL) ve 6zellikle lise matematik 6gretmelerinin oyunla dgretim konusunda bilgilerinin diisiik
diizeyde oldugu (1YL ) yoniindedir.

Ogretim Temasma Iliskin Sonuglar arasinda oyunla dgretimin yaparak-yasayarak 6grenme ortami sagladig
(1P); geleneksel 6gretime gore daha etkili oldugu (2YL, 1M); uygulama diizeyindeki bilgileri kazandirmada
daha etkili oldugu (1YL); soyut kavramlari somutlagtirdigi (1M); Ogrencilerin eglendikleri ve bilgiye
kendilerinin ulastiklar1 (1M); kendi hizlarinda 6grendikleri i¢in her asamada aktif olduklart (1YL) ve oyunun
giincel 6grenme metotlar1 (Yaparak Ogrenme, Etkin Ogrenme, Isbirlikgi Ogrenme, Beyin Temelli Ogrenme gibi)
ile uyumlu (1Md) oldugu ortaya konulmustur.

4. Tartisma, Sonugc ve Oneriler

Bu aragtirmada Tiirkiye’de oyunla matematik 6gretimine yonelik gergeklestirilen arastirmalarin egilimlerini
ortaya koymak amaciyla konuyla iligkili 30 ¢alisma i) amaglarina, ii) oyun tiiriine, iii) oyunun uygulanmasina,
iv) matematik konularina, v) 6rneklemlerine ve vi) sonuglarina gore analiz edilmistir.

Calismalar amaglar: agisindan degerlendirildiklerinde Etki, Durum Tespiti, Tanitim ve Ogretim olmak iizere
4 temel amag¢ oldugu sonucuna varilmistir. Caligmalarin yariya yakinmin Etki temasi altinda oldugu ve buna
bagl olarak da en fazla oyunlarin biligsel (matematik basarisi, kalicilik, gibi) veya duyussal (tutum, basari
gidiisii, gibi) becerilere etkisi tizerine c¢alisildigi goriilmektedir. Caligmalarin etki amaci etrafinda
yogunlagmasmin temel nedeni, aragtrmacilarin ¢aligmalarinda yeni gelistirdikleri oyunlarin 6grencilerin
tutumuna ve basarilarina etkisini ortaya koymay: amaclamasi olabilir. Nitekim yaptigimiz analizde gelistirici
acisindan oyun tiirleri arasinda arastirmacilarin ¢aligmalarinda en fazla kendi gelistirdigi oyunlara yer verdigi
goriilmektedir. Etki temasi igerisinde en fazla galisilan bir diger amacmn oyunun basariya etkisi oldugu
saptanmustir. Er ve Biber (2020) yaptiklari meta analiz ¢aligmasinda matematik alanindaki deneysel tezlerin
egilimini incelemis ve genellikle basariya etkinin arastirildigini tespit etmislerdir. Bu sonucun arastirmanin
sonucuyla uyumlu oldugu goriilmektedir. Etki baghg: altinda en az oyunla 6gretimin basar1 giidiisiine etkisinin
aragtirtlmasinin amaglandigt ortaya ¢ikmistir. Bu baglik altinda derleme makalenin hi¢ olmadigi genellikle
yiiksek lisans tezlerinin oldugu sonrasinda ise 6zgiin makalelerde bu amaca yer verildigi sonucu ortaya ¢ikmstur.
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Yine bu amag icerisinde tutuma etki, basariya etkiyi arastiran 1 doktora tezinin oldugu sonucu ortaya ¢ikmistir.
Bu durum ayrica oyunla 6gretim konusunda yeterince doktora tezinin olmamasi seklinde yorumlanabilir.
Genellikle yiiksek lisans tezlerinin agirlikta olmasi yiliksek lisansta oyunla 6gretimde etki amacmin daha ¢ok
calisildigimi gostermektedir.

Calismalar amaglar agisindan degerlendirildiklerinde Etkiden sonra en fazla Durum Tespiti yapmay1
amaclayan caligmalar mevcuttur. Bu caligmalarda en fazla oyunun degerlendirilmesi ve oyunlarm olumlu
yanlarinin ortaya konulmasi en az da 6gretmenlerin oyunlardan ne sekilde yararlandigi ve oyunlarin getirecegi
sorunlar1 ortaya ¢ikarmanm amaglandigi ortaya ¢ikmistir. Genel olarak durum tespiti ¢aligmalarina baktigimiz
zaman daha ¢ok makalelerin bu amag i¢in kaleme alindig1 ve yalnizca 1 tane yiiksek lisans tezinde bunun
amaclandig1 sonucu ortaya ¢ikmistir. Tanitim amaci icerisinde en fazla oyun tanitma, érneklendirme veya iligkili
oldugu kazanimlar1 tespit etme amaglanmistir. Oyun tanitma veya Orneklendirme g¢alismalarina literatiirde
rastlanilmasi ¢aligmanin sonucuyla uyumludur (Ugurel ve Morali, 2008; Karadeniz, 2017; Tugrul ve Kavici,
2002; Duatepe ve Akkus, 2006). Tanitim amaci ile yapilan ¢aligmalarn tamami derleme makalelerdir. Ogretim
amacinda en fazla oyunla dgretim ve oyun gelistirme amaclanmistir. Ogretim amacina yonelik gerceklestirilen 9
calisma oyunla &gretim yapmayi veya oyun gelistirmeyi amaglamaktadir. Bu caligmalar ¢ogunlukla 6zgiin
makalelerden olussa da derleme makale, yiiksek lisans/doktora tezleri ve proje caligmalarinm da oldugu sonucu
ortaya ¢cikmistir.

Incelenen galismalarda kullanilan oyun tiirleri; Oyunun Yapisi ve Gelistiricisi olmak iizere 2 farkh boyuttan
incelenmistir. Calismalarda 4 farkli oyun tiiriine yer verildigi goriilmektedir. Kullanilma sikligina gére bu
oyunlar Kagit, Materyal Destekli, Fiziksel ve Strateji Oyunlaridir. Literatiirde kart veya kagit oyunlarmi
kapsayan egitim arastirmalarina sik¢a rastlanilmasi bu ¢aligmanin sonucu ile drtiismektedir. Bu sonucun ortaya
¢ikmasinda origami ¢alismalarmin da bu kategoride yer almasindan kaynaklandigini séylemek miimkiindiir.
Ayrica kagit oyunlarina sik yer verilmesi, uygulanmasinin ve yapimmin rahat olmasindan kaynakli olabilir.
Oyun tiirlerine ait bilgilere en ¢ok 6zgiin makalelerde ve yiliksek lisans tezlerinde en az da doktora tezi ve
projelerde rastlanildigi goriilmektedir. Kagit oyunlarina yiiksek lisans ve Ozgiin makalelerde en fazla yer
verilirken doktora tezinde yer verilememistir. Materyal destekli oyunlar en ¢ok yiiksek lisans tezlerinde ve 6zgilin
makalelerde yer verilen oyunlar olmustur. Strateji oyunlarmdan en fazla bulmacalara ve yiiksek lisans ve 6zgiin
makalelerde yer verildigi ortaya ¢ikmistir. Fiziksel oyunlar igerisinde drama ile olusturulan oyunlar yer almakta
ve bu oyunlara yalnizca 2 tane 6zgiin makalede rastlanilmistir. Caligmalar Gelistirici A¢isindan Oyun Tiirleri
acisindan incelendiginde daha ziyade arastrmacinin gelistirdigi oyunlarin, ikinci sirada ise mevcut oyunlarin
tercih edildigi sonucuna varilmistir.

Incelenen galismalardaki oyunlarin kisi sayisina gore uygulanmasina bakildiginda en fazla bireysel oyunlara
sonrasinda grup oyunlarma yer verildigi goriilmektedir. Grup oyunlariyla her 6grenci 6gretim siirecinde aktif
kilinmak istenmis olabilir. Fakat 6grencilerin kendi 6grenme siireclerini takip edebilmeleri agisindan bireysel
oyunlara daha fazla agirlik verilmis olabilir. Bu durumda 6grenci kendi 6grenmelerinden sorumlu olacaktir. Bazi
oyunlarin bilgisayar veya materyal destekli oyun oldugunu diigiinecek olursak ayni materyali gruplara ¢cogaltarak
vermek daha zor olacaktir fakat tek tek bireysel oynatmak daha kolay olacaktir. Bu sebeplerden 6tiirii bireysel
oyunlar daha fazla tercih edilmis olabilir. Uygulamanin tiirii a¢isindan oyunlara bakildig1 zaman ¢ogunlukla
oyunlarin yarigma/miicadele olarak uygulandigi goriilmektedir. Bunda da bir seyi kazanma isteginin dgrencileri
daha ¢ok motive ettiginden daha ¢ok bu tiir oyunlara yer verildigini soylemek miimkiindiir (Saglam ve
Topstimer, 2019). Sonrasinda ise oyunlarin en fazla smnif i¢i etkinlik olarak uygulandig1 sonucuna varilmistir.
Bilgisayar oyunu olarak ve asamali/seviyeli oyunlarin uygulamasina daha az yer verildigi sonucu ortaya
¢ikmistir. Bilgisayar oyunlarmin daha az olmasi 6gretim yapilacak konuya iliskin bilgisayar oyunlarmnin
¢esitliliginin olmamasindan kaynaklanmis olabilir.

Caligmalarm ele aldiklar1 matematik konularina bakildig1 zaman en fazla Sayilar sonrasinda ise Geometri
alaninda oyunla 6gretim yapildig1 sonucuna ulasiimistir. Bu sonu¢ matematik egitiminde yapilan meta-sentez
¢alismalarindan Ulutas ve Ubuz’un (2008) c¢aligmasinda da en ¢ok Sayilar konusunun ¢alisildigi sonrasinda da
Geometri konularinin tercih edildigi sonucu ile uyusmaktadir. Sonrasinda sirastyla en fazla Analiz, Cebir ve
diger konu basliginda toplanan ¢aligmalarla oyun etkinliklerine yer verildigi ortaya ¢ikmustir. Sayilar konusunda
en fazla Dogal Sayilar, sonrasinda sirasiyla oran oranti, bdlme boliinebilme, permiitasyon kombinasyon, asal
sayilar ve kesirler konusunda caligildigi sonucu ortaya ¢ikmistir. Geometri de en ¢ok calisilan konu temel
geometrik cisimler ve hacimleri ile ¢okgenler konusu olmustur. Sonrasinda dogru, 151, dogru pargasi, nokta
konusu caligtlirken en az galigilan konu ¢ember ve daire, bazi geometri kavramlart ve ¢ok kiipliiler konular1
olmustur. Geometri konusunda genellikle makalelerin agirlikta oldugu bunlardan da 6zgiin makalelerin daha
fazla oldugu goriilirken sonrasmda en fazla yiiksek lisans ¢aligmalarina yer verildigi sonucuna ulagilmistir.
Geometri konusunda en az bir tane olmak {izere yiiksek lisans, doktora, proje, 6zgiin makale, derleme makale
gibi her caligma tiirlinde arastirmaya rastlanilmigtir. Analiz konusunda ise en fazla calisilan konu fonksiyonlar
konusu iken en az limit konusunda caligmalara yer verilmistir. Analiz konularmin en fazla yiiksek lisans
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tezlerinde sonrasinda ise 6zgiin makalelerde calisildig1 sonucuna ulasilmistir. Cebirde en fazla calisilan konu
denklemler ve esitsizliklerdir.

Analiz edilen calismalar orneklemlerine gore incelendiginde en ¢ok ortaokul 6grencileri ardindan sirasiyla
ilkokul Ogrencileri, 6gretmenler ve Ogretmen adaylariyla gergeklestirilen g¢alismalar goze carpmaktadir.
Anaokulu, Tlkokul 2. smif ve lise 6grencileriyle gergeklestirilen ¢alisma bulunmamasi ve ortaokul 6grencileriyle
ilkokul 6grencilerinden daha ¢ok ¢aligilmis olmasi dikkat ¢gekmektedir. Caligmalarin en ¢ok ortaokul 6grencileri
ile ylirlitiilmiis olmasi literatiirdeki matematik egitiminde yapilan meta-analiz ¢aligmalarindan Ulutas ve Ubuz da
(2008) en fazla caligilan Orneklemin ilkdgretim II. Kademe (ortaokul) ogrencileri oldugu sonucuyla
uyusmaktadir. Ayrica literatiirde oyunla 6gretim konusunda farkli disiplinlerde yapilan galigmalarin da ortaokul
agirlikli oldugu goriilmektedir (Arslan ve Demirtas, 2015; Duran ve Kaplan, 2014; Karamustafaoglu ve Kaya,
2013; Savas ve Giiliim, 2014). Bunun yan sira literatiirde var olan ve matematik egitiminde yapilan meta sentez
¢alismalarimin sonucu da en fazla ortaokul 6grencileri ile ¢alisma yapildigr sonucunu desteklemektedir (Ciltas,
2012; Tabuk, 2019a). Lise oOgrencilerinin orneklem oldugu herhangi bir ¢aliymaya rastlanilmamasi lise
seviyesinde oyunla Ogretim yapilamayacagi disiincesinden kaynaklanmigs olabilir. Nitekim ortaokul
seviyesindeki dgrencilerin de yas gruplar1 diisiiniilerek bu seviyedeki d6grencilerin oyunla 6gretime daha uygun
oldugu hatta oyunla dgretimin akademik basariya etkisinin ilkokul seviyesine nazaran ortaokul da daha iyi
Olgiilebileceginin diisiiniilmesi ortaokul 6grencileri ile daha fazla calisma yiiriitiilmesine sebep olmus olabilir.
Ortaokul 6grencilerinin drneklem oldugu ¢aligmalarin en fazla 6zglin makalelerde sonrasinda yiiksek lisans ve
doktora tezi galismalarinda oldugu sonucu da ortaya ¢ikmustur.

Incelenen calismalarin ulastiklar1 sonuclar amaglara paralel olarak Etki, Durum Tespiti ve Ogretim olmak
tizere 3 temel baslik altinda gruplandirilmigtir. Etki ile ilgili sonuglar incelendiginde oyunun matematige yonelik
tutumu olumlu ydnde etkiledigi ve oyunun matematik kaygilarini azaltti§i sonucuna ulasilsa da oyunun
matematige karst tutuma bir etkisinin olmadigi sonucuna ulasan bir ¢aligma da mevcuttur. Diger yandan oyunun
basar1 ve kavramsal 6grenmeye olumlu etkisinin oldugu sonucuna ulagan ¢alismalarin yaninda yansiz (notr)
sonuglara ulasan ve oyunun matematik dersi basarisina etkisinin olmadigi sonucuna ulasan calismalar da
mevcuttur. Incelenen calismalarda ayrica oyunun bilgilerin kalicihigmi sagladigi sonucuna varilmistir.
Caligmalardaki durum tespitine iligkin sonuglar incelendiginde bazi oyunlarda (Origami gibi) &grencilerin
zorlandig1, oyunlarin matematigi ezberden kurtardigi, motive edici oldugu, dersi eglenceli hale getirdigi,
ogrencilerin derse isteyerek, sikilmadan ve motive bir sekilde katildiklar1 ve dersi daha dikkatli dinledikleri ve
zihinsel olarak aktif olduklar1 sonucuna ulagilmustir. Ogretime iliskin sonuglar incelendiginde oyunla &gretimin
yaparak-yasayarak 6grenme ortami sagladigi, geleneksel 6gretime gore daha etkili oldugu, soyut kavramlar
somutlastirdig1 ve 6grencilerin kendi hizlarinda 6grendikleri i¢in her asamada aktif olduklar1 ortaya konulmustur.

Arastirma kapsaminda elde edilen sonuglara yonelik dnerilere su sekilde yer verilmistir.

Incelenen caligmalarda genellikle arastirmacilarm kendi gelistirdikleri oyunlarmn etkililigini arastirmayi
amagladiklar1 goriilmiistiir. Etki amacinda en fazla yiiksek lisans tezlerinin ¢alistiklar1 ve bu tezlerde kendi
gelistirdikleri egitsel oyunlara yer verdikleri diisiiniildiiglinde arastirmacilarin arastiracagi amaglar arasina durum
tespiti amaglarindan oyunlarin getirecegi olumsuz yanlari belirleme amacina yonelik sonuglar ortaya
koymadiklar1 sonucuna da varilmistir. Bunlardan hareketle matematik egitiminde oyunla 6gretim konusunda
aragtrma yapmak isteyen arastrmacilarin kendi gelistirdikleri oyunlarm etkisinin yaninda oyunun
uygulanmasinda ortaya ¢ikacak olan sorunlara da yer vermeleri 6nerilmektedir.

Materyal destekli oyun tiirleri arasinda bilgisayar destekli egitsel matematik oyunlar1 {izerine yapilan
aragtirmalarin az sayida olmasi var olan bilgisayar oyunlarmin matematik konularinin 6gretiminde ¢esitliligi
saglayamamasindan 6tiirii arastirmacilarin bilgisayar oyunlarina yonelimini azaltacag: diisiiniilmiistiir. istenilen
bir matematik konusuna yonelik 6gretmenlerin veya arastrmacilarin egitsel bilgisayar oyunlari tasarlamalari
tesvik edilmelidir. Bunun i¢in goéniillii aragtirmaci ve oyunla 6gretim yapmak isteyen matematik dgretmenlerine
kodlama egitimi verilmelidir. Kodlama egitimi vermek iizere kodlama merkezleri olusturulmali ve istekli olan
Ogretmen ve arastirmacilarin bu egitimleri almalar1 saglanarak kendi egitsel bilgisayar oyunlarini gelistirmelerine
olanak taninmalidir.

Ovyun tiirleri arasindan matematik egitiminde drama ile ilgili arastirmalarin neredeyse yok denecek kadar az
sayida olmasi matematik egitiminde bu alanda bir agik oldugunu gostermektedir. Elde edilen bu sonug
dogrultusunda matematik egitiminde dramaya yer veren ¢alismalarin yapilabilecegi 6nerilmektedir.

Incelenen caligmalarda siklikla ortaokul dgrencileri ile ¢alisildig1 anaokul ve lise dgrencilerine yonelik hig
¢aligma yiiriitiilmedigi sonucu ortaya ¢ikmistir. Buradan hareketle arastirmacilara anaokulu ve lise diizeyindeki
oyunlar ile ilgili 6grenciler lizerinde bir ¢aligma yiiriitiilmesi 6nerilmektedir.

Incelenen galigmalardan hareketle matematik egitiminde oyunla dgretimin birgok olumlu sonucu ortaya
konulmustur. Yine bu caligmada incelenen c¢aligmalar i¢inde 6gretmenlerin ve 6gretmen adaylarmin oyunla
ogretim konusunda c¢ok az bilgiye sahip oldugu sonucuna varimistir. Dolayistyla hizmet i¢i egitimlerde egitsel
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matematik oyunlar1 6gretmenlere tanitilmali, oyun gelistirme siirecleri 6gretilmeli ve kendi derslerinde oyun
gelistirmeleri igin gerekli donanimin saglanmasi onerilmektedir. Ayn1 sekilde 6gretmen adaylarinin da egitsel
matematik oyunlar1 konusunda yeterince bilgiye sahip olmadig1 goriilmiistiir. Buradan hareketle tiniversitelerin
dersleri arasina kagit katlama sanati, egitsel oyun gelistirme, kodlama, matematik egitiminde drama derslerinin
konulmasi dnerilmektedir.
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