Uludag Universitesi Egitim Fakiiltesi Dergisi / Journal of Uludag University Faculty of Education
e-ISSN: 2667-6788 https://dergipark.org.tr/tr/pub/uefad

Yil 2024, Cilt 37, Say1 2, 739-766 | DOI: https://doi.org/10.19171/uefad.1444318 Aragtirma Makalesi | Research Article

Mathematical Game Development Process From The Perspective of Gifted
Students: The Concept of Relation

Ustiin Yetenekli Ogrencilerin Perspektifinden Matematiksel Oyun Gelistirme
Siireci: Baginti Kavrami

Yunus BARIS
@ Balikesir Universitesi, Fen Bilimleri Enstitiisii, Matematik ve Fen Bilimleri Egitimi Ana Bilim Dali ¢
ynsbaris@gmail.com 4 ORCID: 0009-0006-0150-6574

Mevhibe KOBAK DEMIR
Dr. Ogr. Uyesi ® Balikesir Universitesi, Matematik ve Fen Bilimleri Egitimi Bolimii ¢
mevhibekobak@balikesir.edu.tr ¢ ORCID: 0000-0001-6614-4101

Abstract

This qualitative case study aims to examine the Rock-Paper-Scissors game within the framework of
the relation and to determine the experiences and opinions of gifted students in the game development
process. The study was conducted with 45 students studying at Science-Art Center. In the study, activities
related to relations and their properties were carried out by the students. Within the scope of the activities,
the Rock-Paper-Scissors game was analyzed within the framework of the concept of relation and developing
a game was carried out. The experiences and opinions of the participants were obtained with an opinion form.
The data obtained in the research were analyzed via content analysis. As a result of the research, although
gifted students thought that developing games in the process was confusing, they found the application parts
of the activity fun. They preferred to carry out the activity as a group. In addition, the mathematical concepts
that the students used the most while developing the rock-paper-scissors game were relation, probability,
sets, cartesian product and relation properties. The results of this study show that gifted students want to
participate in different game development processes in the context of mathematics because it offers them
the opportunity to socialize with people similar to their own level.

Keywords: Rock - Paper - Scissors Game, Gifted Students, Relation, Mathematics in Games

Ozet

Bu arastirmanin amaci Tas- Kagit- Makas oyununun baginti cercevesinde incelenmesi ve oyun
gelistirme silirecinde Ustiin yetenekli 6grencilerin deneyim ve goériglerinin belirlenmesidir. Calismada nitel
arastirma yontemlerinden durum galismasi deseni benimsenmigtir. Calisma, Bilim ve Sanat Merkezine devam
etmekte olan 45 6grenci ile ylratllmistir. Calismada 6grencilere baginti ve ozellikleriyle ilgili etkinlikler
gerceklestirilmistir. Etkinlikler kapsaminda Tas-Kagit-Makas oyunu baginti kavrami gergevesinde incelenmis
ve oyun gelistirme c¢alismasi yapilmigtir. Katihmcilarin deneyim ve gorisleri goris formu aracihigi ile
toplanmistir. Elde edilen veriler, icerik analizi kullanilarak analiz edilmistir. Arastirma sonucunda Ustin
yetenekli 6grenciler sliregte oyun gelistirmenin kafa karistirici oldugunu diisiinmelerine ragmen etkinligin
uygulama boltimlerini eglenceli bulmuslardir. Etkinligi grup olarak gergeklestirmeyi tercih etmektedirler.
Surregte 6grencilerin farkh beceri tirlerinin gelismesi sonucu ile beraber daha ¢ok bilissel becerilerin gelistigi
sonucuna varilmistir. Ayrica Tas-kagit-makas oyununu gelistirirken 0Ogrencilerin en c¢ok kullandiklari
matematiksel kavramlarin, baginti, olasilik, kiimeler, kartezyen ¢arpim ve baginti 6zellikleridir. Bu galismanin
sonuglari, Gstlin yetenekli 6grencilerin kendi kendi seviyelerine benzer kisiler ile sosyallesme imkani sundugu
icin matematik baglaminda farkli oyun gelistirme siireglerine katilmak istediklerini gostermektedir.

Anahtar Kelimeler: Tas—Kagit—Makas Oyunu, Ustiin Yetenekli Ogrenciler, Baginti, Oyunlarda
Matematik
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1. Introduction

The significance of education, a fundamental aspect of humanity, is progressively increasing
due to the need for an information-based society. However, individuals differ from one another in
terms of their abilities, intelligence, interests, learning styles, prior knowledge, and motivation. The
success of human education depends on the extent to which these differences are considered and
addressed with sensitivity (Aktepe, 2005). As a matter of fact, gifted students are one of the groups
that need different and enriched education. These students, who get bored at school and lose their
motivation due to their fast learning with the programmes of students with normal development
(Ataman, 2003), need an appropriate education in order to realize themselves by using their potential
at the highest level (Maker & Nielson, 1996; Tomlinson & Alan, 2000; Feldhusen & Jarwan 2000; Chan,
2001; VanTassel-Baska & Stambaugh, 2005). According to Reid & Boettger (2015), the programmes
prepared for gifted students in European countries are prepared according to ambitious and talented
students, some of the gifted students are unidentified and invisible, and the invisible gifted students
need to be identified by experts in their field. These applications, which started with Enderun School
in Tlrkiye, are now carried out in Science High Schools, Art High Schools and Science-Art Centres
(BILSEM) from younger age groups (Kaya, 2013). Enderun schools, where there was a talent-oriented
selection, were similar to today's BILSEMs, not only with the teaching of positive sciences, but also
with the education of fine arts in line with their interests and with an educational approach that
considers individual differences (Isik & Glines, 2017; Kilig, 2010; Kilig, 2021). Science-Art Centres are
educational institutions that provide remedial education to selected students under the Ministry of
National Education, Directorate of Guidance and Special Education. The selection of BILSEM students
according to the Science and Art Centres Directive is as follows: Students in the 1st, 2nd and 3rd grades
of primary schools selected by the School Guidance Commission take a pre-assessment test. Students
who meet or exceed the criteria set by the Ministry are evaluated individually by the Provincial
Diagnostic Commission (MoNE, 2015; MoNE, 2023).

When the related literature in terms of mathematics education is examined, giftedness is the
ability to understand mathematical ideas and logic beyond high-level skills in performing arithmetic
calculations (Daghoglu, 2004). Krutetskii (1976) defines giftedness in mathematics as the ability to
perform successfully in activities by combining mathematical information retrieval, processing and
retention in an original way. These individuals are creative individuals who have conceptual
generalisation, observation and strong questioning skills, can make quick judgements, and have
extraordinary ability to comprehend cause and effect relationships (Krutetskii, 1976; Sheffield, 1994).
Mathematically gifted students have different characteristics from regular education students. They
can comprehend the regular curriculum quickly and are interested in more advanced mathematics
subjects (Ozyaprak, 2016; Sengil Akar, 2017; Yazgan Sag, 2019). Therefore, enriched curriculum,
individualised instruction, accelerated instruction and additional support and activities should be
considered in the education of mathematically gifted students:

Enriched curriculum: Gifted students should be offered more complex and in-depth mathematics
subjects that go beyond the regular curriculum (Ozyaprak, 2016; Sengil Akar, 2017; .Yazgan Sag, 2019)
For example, they should be given the opportunity to start high school level mathematics subjects
early (Sengil Akar, 2017).

Individualised Instruction: The individual needs and learning pace of students should be taken into
account and appropriate teaching methods and materials should be used (Sengil Akar, 2017; Ozdemir,
2018). In addition, opportunities should be provided to develop students' mathematical creativity
(Sengil Akar, 2017).
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Accelerated Instruction: Gifted students can complete the regular curriculum quickly, so they should
be given the opportunity to start more advanced mathematics topics early (Ozyaprak, 2016; Sengil
Akar, 2017)

Additional Support and Activities: Gifted students should be offered opportunities for additional maths
activities in and out of school, such as competitions, camps, etc. (Sengil Akar, 2017; Ozdemir, 2018)

Consequently, the education of mathematically gifted students should be enriched,
individualised and accelerated to meet their individual needs (Ozyaprak, 2016; Sengil Akar, 2017;
Ozdemir, 2018, Yazgan Sag, 2019).

Since gifted students' interest in learning, depth and speed of learning are different from their
peers (Cetin & Unsal, 2020), the teacher's task is to differentiate, accelerate and provide enriching
experiences. For example, in mathematics education, activities should be planned to question the
factors underlying causality, association and relationships (Ozcelik, 2017). Mathematics education in
BILSEMs is delivered through a flexible curriculum that is prepared according to the activity-oriented
student or group. The activities are based on skills such as problem solving and association, which also
have interdisciplinary characteristics. Ozyaprak (2016) emphasises that these students should be given
the opportunity to become experts who produce knowledge rather than apply mathematics (Sheffeld,
2003) and stresses that gifted students should have high quality mathematics experiences with high-
level questioning and learning by doing and living in their school life. Games that develop high-level
skills such as questioning and provide opportunities for learning by doing (Sentiirk, 2020) provide
students with the opportunity to experience active learning by doing, constructing concepts and
relationships between concepts by researching, exploring and questioning in realistic environments
(Yang, 2012).

Games are activities in which students have fun, and channelling this activity into education is
an important factor in increasing motivation. Motivation is an important power element (Akbaba,
2006) in achieving the desired goal in educational environments faster and more effectively. The fact
that mathematics consists of abstract concepts makes it difficult to understand mathematics, which
makes motivation for mathematics more important (Kesici, 2018). In mathematics education, as in any
other field, it is important to associate the subject and its achievements with everyday life. This
connection contributes to motivation. Games are a natural element of human beings (Sezgin et al.,
2018) and have an important place in the formation of behaviours that shape our lives. According to
Vankus (2021), game-based mathematics education has a positive effect on the affective domain.
Studies show that students with high mathematical achievement complete tasks in games by rising
quickly and having strong motivation (Lee et al., 2023). Furthermore, Erdogan et al. (2017) also show
that intelligence games have the potential to teach various mathematical concepts. A classic game that
is widely played around the world is rock-paper-scissors (Tekeli et al., 2016).

The game of rock-paper-scissors dates back 2000 years to the Han Dynasty in China. This game,
which is not just a children's game, is a model used to study decision-making mechanisms in
interspecies competition and cycle modelling in economic markets (Zhou, 2016). izgi and Ozkaya
(2019) analysed the fairness of the rock-paper-scissors game using the matrix. In the study, the
researchers showed the fairness of the games with the norms of the payoff matrix using the newly
introduced method of matrix games in the literature. Although the study was presented in the context
of the rock-paper-scissors game, various matrix games were solved with the related method. The game
of Rock-Paper-Scissors was extended in an episode of the television series The Big Bang Theory, with
the addition of the characters Spock and the Lizard. Chamberland & Herman (2015) mentioned this
television series in their study and analysed the Rock-Paper-Scissors game in the context of Borromean
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Rings. In the study, Borromean Rings was modelled for the game with five, seven and more characters
and the development of the game through intersecting relationships was mentioned. Tamborg et al.
(2022) analysed resources related to programming and computational thinking in mathematics
education developed around the game Rock-Paper-Scissors. The study concludes that this game is
related to probability and statistics. While the focus is on estimating probabilities from data collected
as the game is played repeatedly, it takes a Bayesian approach by recalculating probabilities as the
game progresses. As a result, it involves the simulation of random realisations of a uniformly
distributed discrete random variable such as rock, paper, scissors, which are equally likely outcomes.
A review of the literature on the game of rock-paper-scissors shows that it is related to several
mathematical concepts. In this study, the rock-paper-scissors game is analysed within the framework
of the circular relationship.

Studies on game in relation to gifted students are limited (Gen¢ & Daglioglu, 2018). Due to
their high creativity, maladaptive development and hypersensitivity (Gen¢ & Daglioglu, 2018), their
interest in game that is different from their peers (Gross, 2009) and their preference to play alone
(Karnes, 1983), gifted children have a higher rate of exclusion from play compared to normal children
(Odom et al. 2002). Because of the leadership behaviour found in the majority of these children, they
try to direct the games according to themselves and the strategies they decide (Karnes, 1983), and
they generally want to invent complex games (Geng¢ & Daglioglu, 2018). Based on the above, it is
important for the field of mathematics education to investigate the experiences of gifted students in
game design processes and their opinions about the process, taking into account their creativity
characteristics and their skills, interests and desires in games.

The aim of this study is to determine the views of gifted students on the process of game
development within the framework of the rock-paper-scissors game using the concept of relation. For
this purpose, the mathematical concepts in the rock-paper-scissors game were explored and the
experiences of gifted students in the process of developing games using similar mathematical
concepts, the difficulties in the process and the contributions of the process were examined.

2. Method

2.1. Research Method

This study was conducted using the holistic single case design, which is one of the case study
designs of qualitative research methods which allows for a detailed examination of a single unit in all
its dimensions over a period of time (Creswell, 2003; Yildirim & Simsek, 2008). The holistic single-case
design is suitable for this study because individuals with unique characteristics, such as gifted students,
provide direction and enlightening data for future research (Yildirm & Simsek, 2008; Yin, 2009).

2.2. Study Group

The study group of this research consists of 45 students, 27 students in the 7th grade and 18
students in the 8th grade, studying at Science-Art Centre. In order to conduct in-depth research in the
selection of students, criterion sampling, one of the purposeful sampling methods that allows the
selection of rich situations within the framework of the purpose of the study (Blyiikoztirk et al., 2010),
was used. Criterion sampling requires the inclusion of individuals who meet certain criteria for the
sample in the study group (Bliytkoztiirk et al., 2010). In this study, the participants were selected from
the students who took mathematics courses in BILSEM programmes where the Special Talents
Development (STD) programme was implemented.
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2.3. Implementation of The Study

The research was applied in the mathematics course of the students studying at BILSEM. The
application was carried out in line with the relation acquisitions in the mathematics annual plan. The
subject of relation was applied to students in groups of 4-8 students with activities during 4 lesson
hours. The Rock-Paper-Scissors game was analysed within the framework of the concept of relation,
and studies were carried out to improve the game during the lesson hours. The activity consisted of
four open-ended questions developed by taking the opinions of field and field education experts:

- Write the rock-paper-scissors game as a relation defined in A={rock,paper,scissors} in such a
way that the first component does not lose in ordered pairs.

- Show the relation defined on the set A on the figure.

- Can we improve the game by adding different elements? How?

- Calculate the probability in the improved game.

Example answers given by the students to the activity sheet are given in Appendix 1.

2.4. Data Collection Tools and Data Analysis

In the study, the data was collected by an opinion form developed by the researchers using
the relevant literature and taking the opinions of two different experts. The opinion form consists of
11 questions regarding the students' previous gaming experiences, their gaming experiences in the
process, the skills gained from game development study, and mathematical connections of the game
(Appendix 2). While determining the themes in the study, firstly, it was subjected to descriptive
analysis in line with the research questions and the questions in the interview form. This stage is carried
outin order to exclude unnecessary data that are not related to the problem of the study in the process
of data analysis and interpretation (Yildirnm & Simsek, 2008; p.266). In the second step, in order to
prevent data loss, the similar ones of the data that cannot be classified into existing themes was first
be conceptualized and logically arranged according to the emerging concepts and brought together
within the framework of the themes that explain the data. Content analysis was used, which allows
the reader to interpret and organize the content in a way that they can understand (Yildirnm & Simsek,
2008). In the content analysis process, Merriam (2009) data analysis process was followed: Firstly, all
the documents obtained from the participants’ opinions were read, and the codes were noted where
they were found to be remarkable and important for the study by both researchers. The reason for
preferring this coding rather than descriptive coding is the interpretation of meaning and coding that
occurs from reflection (Richards, 2005). Then, the codes obtained were tried to be categorised under
temporary common themes. In the construction of categories, inductive way was followed. In the
conceptual coherence of the categories obtained, the same level was characterised by considering the
previous experiences, the activity process, the game development process and the willingness to
participate in different game development studies. In the naming of the categories, the researchers
and the literature source was taken as a reference in order to be compatible with the purpose and
theoretical framework of the study.

2.5. Validity, Reliability and Ethics

The Collaborative Constant Comparative Qualitative Analysis Process (Richards & Hemphill,
2018) guide was followed to ensure validity and reliability in determining the themes. The constant
comparison method (Strauss & Corbin, 2015) was used in regular meetings to code the data. The
reliability coefficient was calculated as 0.84 based on the consensus between the codes determined
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by the researchers (Miles & Huberman, 1994). The results of the content analysis were presented in
tables showing frequencies and percentages (Blyukoztirk et al., 2010).

For this study, an ethics committee permission certificate dated 17.05.2023 and numbered
2023/3 was approved by Balikesir University Science and Engineering Sciences Ethics Commission. In
addition, the necessary research application permission to carry out the study in the relevant schools
was obtained with the approval dated 04/10/2023 and numbered 86143969 from the governorship.

3. Findings

In this section, the findings from the gifted students' opinions on the analysis of the game Rock-
Paper-Scissors within the framework of the concept of relation and the game development process
are presented.

The findings regarding the students' previous experience of developing games with
mathematical concepts are presented in Table 1:

Table 1. Findings Regarding Students' Previous Experiences of Developing Games with Mathematical

Concepts
f %
Experienced 6 13
Inexperienced 39 87
Total 45 100

An analysis of Table 1 shows that 87% of the students had never developed a game about
mathematical concepts before. Three of the students who had developed a game before did not give
any information about the game they had developed, while four students who had developed a game
gave information about the game they had developed. They stated that the games they developed
were related to probability.

Three themes, namely socialisation, calculation and pedagogical aspects, emerged from the
analysis of the students' views on the situations they experienced during the game development
process. The results are presented in Table 2.

Table 2. Findings Related to the Situations Students Enjoy During the Game Development Process

Theme Code f
Fun

N
=

Socialisation (f=27) Earning in practice
Bringing the lesson to a boil (conversation)
Increased probability of winning

) Decreased chance of a draw

Calculation (f=14) .
Every move is equal
Having too many elements
Being instructive
Mind development

Pedagogical aspects (f=7) . )
Creating a new perspective

P P PR AN W WO R WV

Be scientific

Total

S
(0]
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When Table 2 is examined, it is seen that the students stated that they enjoyed the game
development process mainly because it gave them the opportunity to socialise (f=27) during the game
development process, and the students underlined this with the expressions of S11: "I had fun and it
was fun to make the signs.", S31: "It was a nice activity for us to socialise, | enjoyed it.", S45: "It was
fun, we had a better, fun time with our friends and teacher, we mingled”. Another situation that
students liked in the game development process was mathematical calculations (f=14). The student
coded S16, who emphasised the increase in the probability of winning related to the calculation theme,
stated: "It is a good game if | win". S19: "Water beating fire (newly added characters) and me being
champion twice”. S39: “There are different alternatives” and S13: “There are many elements”. As can
be seen from Table 2, an important aspect that the students enjoyed the game development process
was the educational aspect of the games (f=7). S1 one of the students explained this situation with the
expression “Developing the mind by bringing a new perspective to the game”.

Table 3 shows the findings obtained from the students who participated in the study regarding
the situations they did not like during the game development process:

Table 3. Findings Related to Students' Dislikes During the Game Development Process

Theme Code f
Mixed/Confusing 9
Cognitive (f=14) Too much probability 4
Difficult calculations 1
Calculation (f=8) Increased probability of losing 6
Draw 2
Social (f=5) Losing in practice 4
Lack of interest 1
Psychomotor / Physical Added elements are difficult to display 3
(f=3) manually
Total 30

Cognitive, calculation, social and psychomotor/physical themes were obtained from the
students' views on the situations they disliked during the game development process (Table 3).
Students expressed their opinions on cognitive (f=14) theme such as being mixed/confusing, involving
too many possibilities, and difficult calculations during the game development process. The examples
views on this theme are that S6: “As the elements increase, it becomes more confusing.” S12: “It was
difficult for me. | had difficulty in remembering.” S11: “There are too many possibilities and | had
difficulty in keeping in mind.” According to the students, the fact that the game process is
mixed/confusing constitutes the basic structure of the situation they dislike. Calculation, which is one
of the most admired aspects of the game development process, has become a disliked situation for
some students due to the increased probability of losing and draw (f=8). Student coded S4 stated this
situation as “The possibility of losing also increased. That's why it was bad.” Students disliked the
situations related to the social theme with 5 frequencies. This situation can be seen from the opinions
of S29: “Losing is a very bad thing.” S9: “It is a subject that does not interest me.” In addition, the
findings obtained show that the students had difficulty in performing unfamiliar movements (f=3).

The findings obtained from the students' opinions about the factors that positively affect the
game development process are presented in Table 4:
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Table 4. Findings Related to the Factors that Positively Affect Students' Game Development Process

Theme Code f
Being a well-known game 22

Factors related to the game

It's fun 3
(f=28)

Newly added elements 3
Factors related to what is used in the game Use of maths topics 9
(f=11) Understanding the logic 2
Factors related to the implementer of the activity Teacher tips 6
(f=6)
Factors related to game developers/players Being a group 1
(f=2) Few people in the group 1
Total 47

When Table 4 is analysed, the factors related to the game (f=28) positively affected the game
development process of the students the most. The students who stated that the game facilitated the
process because it was a well-known game (f=22) emphasised this situation with the statements of S6:
“If it was a game we did not know, we would have learnt it more difficult”. S9: “It is a slightly different
version of a game | already know, it is easy”. S11: “Because it is a game | have been playing since the
past.” S19: “I do not know and do not like rock, paper, scissors very much”. The factors related to the
factors related to what is used in the game positively affected the game development process of the
students with 11 frequencies. The students stated this situation with the expressions of S24: “Using
the rules of mathematics and trying in a loop.” S14: “Understanding the logic of the game”. As a matter
of fact, mathematical concepts positively affected the game development process for these
mathematically gifted students who can quickly perceive the rules of mathematics and have developed
reasoning skills. Another factor affecting the process was related to the implementer of the activity
(f=6). The students who underlined that the teacher's recommendations facilitated the process stated
this with the expressions S3: “The help of our teacher”, S35: “helping as a guide”, S45: “The activity
sheets given by the teacher”. In addition, the factors related to game developers/players affected the
students positively with 2 frequencies. The students stated this situation with the expressions S21:
“Developing it with many people”.

Table 5 shows the findings obtained from the students' opinions on the factors that negatively
affect the game development process.

Table 5. Findings Related to the Factors That Negatively Affect Students' Game Development Process

Theme Code f
Mixed / confusin 17

Factors related to the game / &
(f=23) Too many elements 4
B Incompatibility between elements 2

Difficulty in performing the movement 4
Factors related to game )

representing the elements
developers/players (f=5) . .

Physical fatigue 1

Factors related to what is used in the  Constructing a relation
game (f=3) Mathematical calculation
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Factors related to the implementer
of the activity (f=1)
Total 32

Insufficient support from the teacher 1

The factors negatively affecting the game development process of the students were related
to the game, the game developers/players, what is used in the game and the implementer of the
activity. The factors related to the game (f=23) affected the students negatively the most. The situation
that affected the students negatively the most was that the game was complicated (mixed/confusing).
The students described this situation as follows: S20: “Decreased retention in the mind” S24: “Our right
to choose increases and the game is more complicated.” S25: “It was complicated but then | got used
to it.” S26: “Mly brain burns because it is too complicated.” S36: “It is very suitable for confusing and
making attention mistakes.” Another was the factors related to the game developers/players (f=5).
The students stated this situation with S16: "I do not have difficulty because | am not used to
movement”. The game development process of the students was negatively affected by the factors
related to what is used in the game with 3 frequencies. The students stated this situation with S13: “/
cannot create the star”. In addition to the students who stated that the game development process
became easier (f=6) (Table 4) because the implementer provided sufficient support, 1 student was
negatively affected by the factors related to the activity implementer.

Three themes: cognitive skills, affective skills and psychomotor skills; were obtained from the
opinions of gifted students about the skills improved by the game development process within the
framework of the relation concept of the rock - paper - scissors game (Table 6):

Table 6. Findings About the Skills Improved by the Game Development Process

Theme Code f
Mind / Memory 15
Logic

Cognitive Skills

Maths Skill
(f=24) aths Skills

Visual Intelligence
Analytical Thinking

Creativit 12
Affective Skills .y.

Productivity
(f=16) o

Imagination

Psychomotor Skills
(f=6)
Total 46

Development of reflexes

When Table 6 is analysed, it is seen that the students think that the game development study
improves cognitive skills with a frequency of 34. The students stated this with the expressions S15: “/t
improved our thinking skills.” S32: “I think | developed mentally”. S40: “Creativity and effective
thinking”. S26: “reasoning”. The students stated that the game development study generally improved
the skills related to the mind/memory code. In addition, the students who stated that it developed
affective skills such as creativity, productivity and imagination (f=16) thought that this implementation
also developed psychomotor skills (f=6) in terms of the development of reflexes. The students stated
these skills as S3: “reflexes, manual skills” and S32: “My hands improved”.
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Figure 1 shows the findings related to the students' preferences for studying individually/in
groups in the game development process.

Figure 1. Students' Game Development Preferences for Studying with Someone

Individual
7%

Group
93%

When Figure 1 is analysed, 93% of the students stated that they prefer to develop games as a
group. On the other hand, 7% of the students stated that they prefer to develop games alone. The
findings obtained from the opinions of the students regarding the reasons for these preferences are
given in Table 7:

Table 7. Findings Related to the Reasons for Preferences of Studying in Groups/Individually

Theme Code f
) More fun 11
Social )
Easier
Group (f=21) .
(=38) Defeating others 1
- Thinking (f=13) Development of different ideas 13
Game (f=4) The nature of the game
. Social (f=2) Non-interference by others
Individual )
(=3) Upsetting others
- Personal (f=1) Ownership of the game idea 1
Total 41

When Table 7 is analysed, it is seen that the students who preferred the game development
study as a group stated that they chose to be a group because of the situations related to the social
theme with a frequency of 21. The students stated this situation as S18: “As a group because it is more
funny.” S20: “as a group because it is more enjoyable.” S5: “It is easier as a group.” S17: “It is easier
with the distribution of tasks.” In addition, the number of students who prefer to be in a group because
different ideas develop (f=13) is also at a considerable level. The students expressed this situation as
S11: “As a group because | am curious about the ideas and thoughts of my other friends.” S12:
“Different ideas can come out.” S33: “As a group because it is more fun with different ideas when we
are together.” S35: “Studying as a group because the game can be better with different ideas.” The
students emphasised the nature of the game (f=4) while stating another reason for preferring to study
in groups with the expressions S3: “It cannot be played alone.” S26: “It is a game played with many
people.” Those who preferred to work individually stated that they made this choice for social and
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personal themes. S38: “I am alone because everyone will present an idea but we have to choose two. |
would like everyone to be alone so that others would not be offended.”

Figure 2 shows the findings related to the mathematical concepts used in the game

development process.

Figure 2. Mathematical Concepts Used by Students in Game Development Process
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When Figure 2 is analysed, students stated that they used the concepts of relation (f=40),
probability (f=23), sets (f=9), relation properties (f=8), cartesian multiplication (f=8), fraction (f=2),
percentage (f=2) and ratio (f=2) in the game development activity.

The findings obtained from the question asked to the students about the place of the concept
of relation in daily life show that a great majority of the students (39%) use it in wearing clothes. This
situation was expressed by S10: “When looking at which clothes to combine with which clothes”. 17%
of the students stated that they used it in cooking, 22% in class/school, 11% in chess, 11% in games
(Figure 3).

Figure 3. Places Where Students Use the Concept of Relationship in Everyday Life
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The situations in which students had difficulties in the game development process were
categorised under the themes of theory, practice and connection (Table 8):
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Table 8. Findings Related to the Difficulties in Game Development

Theme Code f

Matching / Excess items 9
Theory Mixed 6
(=18) Calculation of probabilities 1

Creating a relation 1

Learning new concepts 1
Practice Determining who wins at the time of game execution 4
(f=7) Difficulty in performing movements 3
Connection (f=6) Connection with real life 6
Total 31

When Table 8 is analysed, it is seen that in the game development study, students experienced
difficulties in situations related to theory with a frequency of 18. S11: “I had difficulty in matching the
relations.” S26: “There are many factors. It is complicated." S33: “There were too many options, | got
confused.” Students had difficulty with 7 frequencies in situations related to the practice. S7: “I had
difficulty in finding out who beat whom because there were too many elements” S15: “Movements
were difficult. | corrected it by practising”. Students had difficulty in situations related to connection
(f=6). This was stated by S37: “It was difficult to connect the logic in the game with real life”. S40: “In
real life, not all of them can beat each other, reasoning”.

In Figure 4, findings about whether the students would like to develop new game in the context
of mathematics is given:

Figure 4. Students' Preferences for Participation in New Game Development Studies in the Context of
Mathematics

Undecided
4%

Negative
29%

Positive
67%

When Figure 4 is analysed, 67% of the students stated that they wanted to participate in a new
game development study in the context of mathematics, 29% stated that they did not want to
participate in a new game development study in the context of mathematics and 4% stated that they
were undecided. The findings obtained regarding the reasons for students' preferences for
participation in new game studies are given in Table 9:
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Table 9. Findings on the Reasons for the Desire to Participate in Other Game Development Studies in
the Context of Mathematics

Theme Code f
Socialisation (f=17)  Funny 17
Enjoying maths 2
Positive Affective (f=3) : y &
(f=22) Making maths popular 1
- Self-development Enjoying the challenge 1
(f=2) Contribution 1
. Cognitive (f=6) Difficult/Complicated 6
Negative .
Not wanting to change the usual game 2
(f=9) Personal (f=3)
No need 1
Total 31

When Table 9 is examined, it is seen that the students stated that they wanted the new game
development study for socialisation (f=17). The students stated this as S8: “Yes, it is fun.” S17: “Yes, it
was quite enjoyable.” S37: “Yes. Because it helps to learn new things while having fun. | believe that |
can learn different things about mathematics from such activities.” The students stated that they
wanted to do a new study from the situations related to the affective theme with 3 frequencies. The
students stated this with S36: “Yes, I like to do studies about mathematics”. The students stated that
they wanted to do a new study with 2 frequencies due to situations for self-improvement. The students
did not want to make a new game development study with 6 frequencies due to the situations related
to the cognitive theme. The students stated this situation with the expressions S5: “No, it was difficult”.
S11: “No, it is too labour intensive and | am lazy”. Students stated that they did not want to do a new
game development study due to the situations related to the personal theme with 3 frequencies. This
situation was stated by S1: “It is not nice to renew the games that have been put into a mould”.

4. Conclusion, Discussion and Recommendation

In this study, the rock-paper-scissors game was analysed and a game development study was
carried out with gifted students. In this process, the analysis of the data on the opinions of the students
is reported in the findings section. In this section, the results obtained in line with the aim of the
research are presented by evaluating the relevant literature studies.

It was concluded that the majority of the students had no experience in developing games
related to the concept of mathematics before the activity. This situation reveals that they have always
encountered the abstract form of mathematics concepts. Kesici (2018) states in his study that
mathematics is difficult to learn because it consists of abstract concepts, so motivation has an
important place for mathematics. Students who had previously studied the concept of mathematics
stated that their studies were in the form of playing games and designing games in the context of
mathematics. It was stated that the games were generally related to the subject of probability and
they had an effective experience at the point of associating with daily life.

The results obtained regarding the situations that the students liked shows that the most
important situation that comes to the fore is that they find this process fun. They evaluated it as a good
opportunity for socialisation. The necessity of motivation in realising mathematics acquisitions
effectively (Akbaba, 2006) is emphasised in literature. The fact that the process was described as fun
by the students emphasised the effect of the game on the affective domain. Vankus (2021) similarly
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stated that most of the game-based mathematics studies were effective in the affective domain. For
the students, the prominent cognitive theme in the situations that they disliked in the development of
the game is the situation of being complicated / confusing. As a result of the difficulty of some students
in the theoretical part of the game, situations related to the cognitive field emerged at the beginning
of the situations that students did not like in the process. Due to the nature of the mathematics course,
it is a course in which cognitive features are at the forefront. Similarly, in their study, Memnun and
Akkaya (2010) stated the situations related to the theme of being confusing among the disliked aspects
of the mathematics course. Among the situations that the students disliked during the game
development process was that it was difficult to show the newly added items manually in terms of
psychomotor aspects. The students experienced mistakes while performing movements that they
were not used to, and this situation took its place among the disliked situations because it negatively
affected the flow rate of the game. In addition, students stated that losing in the application belonging
to the social theme, not being interesting and increasing the probability of losing in the calculation
theme were unpleasant situations. Although students disliked losing in practice, Ates and Bozkurt
(2021) stated in their study that students learnt to be leaders, to take responsibility and most
importantly, to lose through games.

In these studies’ results the factors related to the game are remarkable positively affected the
game development process of the students. The fact that the game is a well-known game that the
students have played before has positively affected the students in this process. The Rock-Paper-
Scissors game, which is applied at the point of decision-making in daily life, is known and applied by a
wide audience. In his study, Zhou (2016) mentioned that the Rock-Paper-Scissors game is not only a
children's game but also used as decision-making mechanisms in different fields. In the process,
associating mathematics activities with daily life had a positive effect on students. Cenberci and Ozgen
(2021) stated in their study that associating with daily life has positive effects such as easier learning,
interest in the lesson, and concretisation. Another remarkable situation that positively affected the
game development process was the factor related to the implementer of the activity. The support and
guidance of the teacher positively affected the students in this process.

The factors that negatively affect the game development process are related to the game.
Students were negatively affected by situations such as the complexity of the game and the presence
of too many elements in the process. The situations that negatively affected the students were similar
to the data obtained in the situations they did not like. Therefore, the situations that the students did
not like also affected them negatively. Another situation related to the game in which the students
were negatively affected during the development process was the incompatibility between the
elements. The students wanted to create a logic between the newly added elements, as in the logic of
the stone being eaten by breaking the scissors, and the mismatches described as incompatible by the
students negatively affected them in this process. The difficulty of making the movements that were
handled in unpleasant situations was also included in the factors that negatively affected the students.

The results about the skills improved by the game development process shows that cognitive
theme was mostly emphasised. Gelen and Ozer (2010) stated in their study that gamification
developed problem solving skills. They emphasised creativity skills in the process in which students
identify new items and associate them with each other. Students also mentioned that psychomotor
skills developed. The majority of the students prefer to study as a group in the game development
process. Sociability is at the forefront in these preferences. Ergiil and Ersen (2023) stated in their study
that well-designed games would contribute to the socialisation of students. The development of
different ideas for studying as a group was an important reason for preference. Students stated that
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stuying as a group brings together different ideas and creates a strong thinking structure. Another
reason for studying grouply is that the nature of the game is suitable for this. Since there should be
more than one option for decision making, they stated that the game should be played mutually. Unlike
the results found in this study, Karnes (1983) shows that gifted children prefer to play alone because
they have different skills compared to their peers regarding the types of games they prefer. The
difference between the two studies may be due to the fact that all participants in this study were
gifted. In other words, it is thought that children with similar potential prefer to play games and
socialise together. As a matter of fact, it is emphasised in the related literature that these children
choose as friends those who have similarities and parallels in their interests and intelligence at their
level (Caglar, 2019), and that they develop a sense of self-confidence and relax emotionally when they
are with them (Ersoy & Avci, 2004).

Analysing the mathematical concepts used in the game development process shows that the
concepts stated by the students in parallel with the activity were compatible. This situation revealed
that the students had a high level of awareness in examining the activity in the context of mathematics.
Almost all of the students mentioned the concept of relation and circular relation. They also mentioned
the concept of probability used in the calculation of winning and losing situations, and the concepts of
sets and Cartesian multiplication used in explaining the concept of relation. The fact that the
probability is a ratio enabled the students to mention concepts such as fraction and percentage.
Furthermore, in this study, it is reached that the concept of relation used by the student in daily life
are related to matching were stated. Students stated that they used the concept of correlation in
clothing selection, cooking, class branches, chess and games. They stated that they used it in situations
such as creating a combination in choosing clothes, for instance matching a black sweater with black
shoes. As a matter of fact, the results in the literature reveal that games increase the level of
comprehension of mathematical concepts and academic achievement (Glirbliz, 2007; Kebritchi et al.,
2010; Polaki, 2002; Pratt, 2000; Ragasa, 2008).

From the results of the difficulties in the game development study, it is possible to say that
codes similar to the disliked situations and negatively affected situations emerged. The most difficult
point was experienced in the theory part of the study. The students stated that the theoretical part of
the study was cognitively challenging and confusing and mentioned the difficulties experienced in this
part. In the application phase of the study, they expressed the difficulties related to physical aspects.
The process of getting used to the newly added movements and lack of practice were among the
physical difficulties. Nevertheless, despite the difficulties experienced by the majority of these gifted
children were willing to develop other games in the context of mathematics. Those who are willing
want to do studies mostly because of social aspects. When we consider the situations that the students
like and the aspects that affect them positively, the reasons for the students' desire to participate in
other game development studies similarly emerge. Students stated that they wanted to participate in
other studies because it was a fun process, because it contributed to them and because they liked
mathematics. Those who said no stated that they did not want to participate due to cognitive and
personal aspects. The students stated that they did not want to participate in other studies because
the study was difficult and complex.

In summary, as a result of the study, the students evaluated the process as a fun and social
activity in which they improved themselves in the context of mathematics. In this process, it was
concluded that some students had difficulty because they evaluated the study as complicated.
Especially the implementation phase created an impressive situation for the students. While
evaluating the process, the students mostly mentioned the situations related to the application phase.
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Hava et al. (2020) concluded that a systematic game development process enabled gifted students to
gain awareness about professional game development activities such as identifying the target
audience, prototyping and evaluation. In addition, this game design model enabled the game
development activity to be implemented more systematically and faster. The results of the study also
showed that the game development activity provided important educational outputs in terms of
students gaining skills in problem solving and transferring their feelings/thoughts to artefacts through
the design process experience. Another study by Bozan and Taslidere (2024) concluded that the game
digital game designs of gifted BILSEM students with Scratch programme positively affected their
success and self-efficacy in coding.

In this study, the rock-paper-scissors game was included in the activities in its classical form.
Considering that gifted students' digital games expand their imagination and are fun (Sevgili Kogak,
2019), examining their views on the design process of the game in the digital environment will
contribute to the field. In addition, since games are an important opportunity in teaching mathematical
concepts (Erdogan et al., 2017), the use of games in mathematics teaching and the effect of game
development processes on academic achievement can be examined in different studies. In this study,
it was concluded that students enjoyed the socialisation and mathematical calculations during the
game development process. Further studies can be conducted to examine the effect of the
mathematical concepts learnt by students from this process on their long-term academic achievement.
In this study, students' experiences related to the game development process were revealed. Different
studies can be conducted to investigate how it affects students' mathematical thinking skills or
problem-solving skills. This study was conducted with gifted students. The process of gifted students
can be compared with the studies to be conducted with normal students.
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Appendix 1. Example Answers of Students
Activity

e Write the rock-paper-scissors game as a relation defined in A = {rock, paper, scissors}
in such a way that the first component does not lose in ordered pairs

Example Answer 1
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o Show the relation defined on the set A on the figure.
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e Can we improve the game by adding different elements? How?

Example Answer 1
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Example Answer 2

e Calculate the probability in the improved game.

Example Answer 1
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Appendix 2. Opinion Form

1-Have you developed a game with mathematical concepts before this lesson? If yes, can you explain
the relationship between the game and mathematics?
2- What are the situations you like when the game is analysed in terms of mathematics?
3- What are the situations that you dislike in analysing the game in terms of mathematics?
4- What are the factors that positively affect your game development process?
5- What are the factors that negatively affect your game development process?
6- Which skills do you think the game development work improved? Can you give some examples?
7- Would you prefer to work alone or as a group while developing the game? Why would you do this?
8- Which mathematical concepts did you use while developing the game?
9- What were the difficulties you had during the game development process?
- What do you think could be the reasons for these problems?
- If you did, what did you do to overcome these difficulties?
10-Do you use relations in daily life? How? Can you give an example?
11- Would you like to do other studies on game development and analysis in the context of
mathematics? Why?
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Genis Ozet

Giris

Her birey yetenekleri, zekasi, ilgisi, 6grenme bicimleri, 6n bilgileri ve motivasyonlar ile
birbirinden farkhdir. Egitimde bu farkhlklar dikkate alindigi ve duyarli olunabildigi 6l¢lide basarili
olunabilmektedir (Aktepe, 2005). Nitekim farkh ve zenginlestirilmis egitime ihtiya¢c duyan gruplardan
biri de Ustln yetenekli 6grencilerdir. Normal gelisim gosteren 6grencilerin programlariyla birlikte hizli
ogrenmeleri nedeniyle okulda sikilan ve motivasyonlarini kaybeden (Ataman, 2003) bu 6grencilerin
potansiyellerini en (st diizeyde kullanarak kendini gerceklestirmeleri icin uygun bir egitime ihtiyaclari
vardir (Maker & Nielson, 1996; Tomlinson & Alan, 2000; Feldhusen & Jarwan 2000; Chan, 2001;
VanTassel-Baska & Stambaugh, 2005). Matematik egitimi acisindan Ustlin yetenek, aritmetik
hesaplamalari yaparken st dizey becerinin 6tesinde matematiksel fikirleri ve mantigi anlamada
yuksek yetenektir (Daglioglu, 2004). Bu bireyler, kavramsal genelleme, gozlem ve giclii sorgulama
becerisine sahip, hizli muhakeme yapabilen, sebep sonug iliskilerini kavrayabilmede olaganistiu
becerisi olan, yaratici bireylerdir (Krutetskii, 1976; Sheffield, 1994). Ozyaprak (2016), Ustiin yetenekli
ogrenciler icin okul hayatlarinda Ust diizey sorgulamalar ve yaparak-yasayarak 6grenme ile kaliteli
matematik yasantilari deneyimlemesi gerektiginin altini ¢izmektedir. Sorgulama gibi (st diizey
becerileri gelistiren ve yaparak-yasayarak 6grenme imkani sunan oyunlar (Sentiirk, 2020), 6grencilerin
yaparak-yasayarak aktif bir sekilde 6grenmeyi deneyimlemelerini, gercekci ortamlarda arastirmalari,
kesfetmeleri ve sorgulamalari ile kavramlari ve kavramlar arasi iliskileri yapilandirmalarini miimkin
kilmaktadir (Yang, 2012). Diinya ¢apinda siklikla oynanan klasiklesmis bir oyun da Tas-Kagit-Makas
oyunudur (Tekel vd., 2016).

Ustiin yetenekli 6grenciler agisindan oyunla ilgili calismalar sinirlidir (Geng & Daglioglu, 2018).
Yiiksek yaraticiliklari, uyumsuz gelisimleri ve asiri duyarliklari (Geng & Daglioglu, 2018), oyun ilgilerinin
akranlarindan farkh olmasi (Gross, 2009), tek basina oynamayi tercih etmeleri (Karnes, 1983)
nedeniyle, normal cocuklara kiyasla Gistiin yetenekli cocuklarin oyundan dislanma orani daha yuksektir
(Odom, vd. 2002). Oyunlari kendilerine ve belirledikleri stratejilere gére yonlendirmeye ¢alisan (Karnes,
1983) Ustiin yetenekli ¢ocuklar; genellikle karmasik oyunlar icat etmek istemektedirler (Geng &
Daghoglu, 2018). Yukaridakilerden hareketle bu ¢alismanin amaci, listlin yetenekli 6grencilerin baginti
kavrami kullanarak tas—kagit—makas oyununu c¢ergevesinde oyun gelistirme silirecine iliskin
gorislerinin  belirlenmesidir. Amag dogrultusunda tas-kagit-makas oyunundaki matematiksel
kavramlarin kesfedilmesi ve Gstin yetenekli 6grencilerin benzer matematiksel kavramlar kullanarak
oyun gelistirme siirecindeki deneyimleri, sirecteki zorluklar ve siirecin katkilari incelenmistir.

’

Yontem

Calismada bir nitel arastirma yéntemi olan durum galismasinin bitiincil tek durum deseni
(Creswell, 2003; Yildirm & Simsek, 2008) benimsenmistir. Calisma grubunu amacgh 6rnekleme
yontemlerinden oOlgit 6rnekleme kullanilarak (Blylikoztirk ve digerleri, 2010) segilen 7. Sinifta
O0grenim goren 27, 8. Sinifta 6grenim goren 18 olmak lizere toplam 45 Bilim ve Sanat Merkezi 6grencisi
olusturmaktadir. Ogrencilerin seciminde kullanilan 6lgiit, BILSEM programlarindan Ozel Yetenekleri
Gelistirme (OYG) programi uygulanan matematik dersi secmeleridir. Calismada matematik yillik
planinda yer alan baginti kazanimlari dogrultusunda 4 ders saati siiresince 4-8 kisilik gruplar halinde
ogrencilere bir etkinlik uygulanmis, Tas-Kagit-Makas oyunu baginti kavrami cercevesinde incelenmistir.
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Ayrica, ders saatleri icerisinde 6grencilerle oyunu gelistirmek icin calismalar yuritilmastir. Etkinlik
alan ve alan egitimi uzmani gorisi alinarak gelistirilmis, dort acik uglu sorudan olusmaktadir:
e Tas-kagit-makas oyununu siraliikililerde ilk bilesen kaybetmeyecek sekilde A={tas,kagit,makas}
da tanimh bir baginti olarak yaziniz.
e A kimesinde tanimlanan bagintiyi sekil Gzerinde gosteriniz.
e Oyuna farkli elemanlar ekleyerek gelistirebilir miyiz? Nasil?
o  Gelistirilen oyundaki olasilik hesaplarini yapiniz.

Calismada veriler arastirmacilar tarafindan ilgili literatir ve iki farkli uzmanin gorist alinarak
gelistirilen goris formu ile toplanmistir. Gorlis formunda Ogrencilerin 6nceki oyun deneyimleri,
slirecteki oyun deneyimleri, oyun gelistirme ¢alismasinin kazandirdigi becerileri ve iliskilere yonelik 11
sorudan olusmaktadir. Elde edilen veriler, 6ncelikle ilgili literatlrdeki arastirmalar sonucu elde edilen
temalar dogrultusunda betimsel analize tabi tutulmus; daha sonra veri kaybini dnlemek amaciyla var
olan temalara siniflandirilamayan verilerin, birbirine benzeyenlerinin 6nce kavramsallastiriimasi ve
ortaya c¢ikan kavramlara gore mantikli bir sekilde diizenlenmesi ve veriyi aciklayan temalarin
cercevesinde bir araya getirerek bunlari okuyucunun anlayabilecegi sekilde yorumlayarak
diizenlemesini saglayan (Yildirrm & Simsek, 2008) icerik analizi ile analiz edilmistir. Temalarin
belirlenmesinde gegerlilik ve giivenilirligi saglamak ve arastirmaci yanliligini azaltmak igin isbirligine
Dayali Surekli Karsilastirmal Nitel Analiz Stireci (Richards & Hemphill, 2018) kilavuzu takip edilmistir.
Haftalik toplantilarda sirekli karsilastirma yontemi (Strauss & Corbin, 2015) araciligiyla gergeklestirilen
kodlama sirecinde ve kodlayicilar fikir birligine varana kadar anlasmazliklar tartisilarak son sekli
verilmigstir. Arastirmacilar tarafindan belirlenen kodlar arasi goris birligine dayali olarak glvenirlik
katsayisi 0,84 olarak hesaplanmistir (Miles & Huberman,1994). icerik analizi sonucu elde edilen veriler,
frekans ve ylzdeler cinsinden tablolar seklinde sunularak yorumlanmistir (Bliytkoéztirk, vd. 2010)
Ayrica temalar, katilimci gorislerinden dogrudan alintilarla desteklenmistir.

Bu calisma icin Balikesir Universitesi Fen ve Miihendislik Bilimleri Etik Komisyonu'ndan
17.05.2023 tarih ve 2023/3 sayil etik kurul izin belgesi alinmistir. Ayrica ¢alismanin ilgili okullarda
yuratllebilmesi igin gerekli arastirma uygulama izni Valilik makaminin 04/10/2023 tarih ve 86143969
sayili onayi ile alinmistir.

Sonug, Tartisma ve Oneriler

Galismanin sonuglari, ¢galismaya katilan Ustiin yetenekli 6grencilerin blyik ¢ogunlugunun
etkinlik 6ncesi matematik kavrami baglaminda oyun gelistirme deneyimi yasamadigini géstermektedir.
Deneyim sahibi 6grenciler, bu konuda olasilik konusunu 06rnek gosterirken, ginlik yasamla
iliskilendirme noktasinda etkili bir deneyim gecirdikleri séylenebilir. Bircok 6grencinin bu konudaki
deneyim eksikligi, matematik kavramlarinin soyut hali ile hep karsilastiklari sonucunu giin yizine
citkarmaktadir. Nitekim Kesici (2018)’ye gore, matematik soyut kavramlardan olustugu icin 6grenimi
zordur, bu ylizden motivasyon matematik icin dnemli bir yere sahiptir. Matematik kazanimlarini etkili
bir sekilde gergeklestirmede motivasyon gereklidir (Akbaba, 2006). Strecte hoslanilan durumlara iliskin
One c¢ikan durum, siirecin eglenceli olusudur. Sirecin 6grenciler tarafindan eglenceli olarak
nitelendirilmesi oyunun duyussal alan tizerindeki etkisini vurgulamaktadir. Bu sonug; Vankus’in (2021)
oyun temelli matematik calismalarinin biyldk kisminin duyussal alanda etkili oldugu sonucunu
destekler niteliktedir. Mevcut calismada, 06grencilerin biylk bir ¢ogunlugunun oyunun
gelistiriimesinde hoslanmadigi durum ise bilissel agidan karisik/kafa karistirici oldugu sonucuna
ulasilmistir. Oyunun teorik kisminda bazi 6grencilerin zorlanmasi sonucunda, 6grencilerin siirecte
hoslanmadiklari durumlarin basinda bilissel alana yonelik durumlar ortaya ¢ikmistir. Matematik dogasi
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geregi bilissel 6zelliklerin 6n planda oldugu bir derstir. Memnun ve Akkaya (2010) calismasi da benzer
sekilde matematik dersinin sevilmeyen yonlerinin arasinda kafa karistirici oldugunu belirtmektedir.
Elde edilen bir diger sonu¢ da 6grencilere siirecte psikomotor acidan yeni eklenen 6gelerin elle
gosterilmesi zor gelmesidir. Ogrenciler alisik olmadiklari hareketleri yaparken yanilmalar yasamis ve bu
durum oyunun akis hizini olumsuz etkiledigi icin hoslanilmayan durumlar arasinda yerini almistir. Ayrica
ogrenciler sosyallikle ilgili uygulamada kaybetmek, ilgi cekici olmamasi ve hesaplamayla ilgili kaybetme
olasihginin artmasi durumlarini hoslanilmayan durumlar olarak bildirmislerdir. Her ne kadar 6grenciler
uygulamada kaybetmekten hoslanmasalar da Ates ve Bozkurt (2021) calismasi, oyunlar ile 6grencilerin
lider olmayi, sorumluluk almayi en énemlisi olarak da kaybetmeyi 6grendiklerini géstermektedir.

Elde edilen sonuglar, siireci olumlu etkileyen faktorlerin biyik bir cogunlugunun oyun ile ilgili
oldugunu gostermektedir. Oyunun bilindik, 6grencilerin tarafindan daha 6nceden oynadiklari bir oyun
olusu 6grencileri bu siirecte olumlu etkilemistir. Glnliik yasamda karar verme noktasinda basvurulan
Tas-kagit-makas oyunu genis bir kitle tarafindan bilinmekte ve oynanmaktadir. Zhou’a (2016) gére Tas-
Kagit-Makas oyununun sadece bir cocuk oyunu degildir, farkli alanlarda karar verme mekanizmalari
olarak da kullanilmaktadir. Calismada, oyun gelistirme siirecinde matematigin glnlik hayatla
iliskilendirilmesinin 6grenciler tizerinde olumlu etki olusturdugu sonucuna ulasiimistir. Ginlik hayatla
iliskilendirme; daha kolay 6grenme, derse yonelik ilgi duyma, somutlastirma gibi olumlu etkileri
(Cenberci & Ozgen, 2021) gdz éniine alindiginda oyun gelistirme siireglerine 6grenme ortamlarinda
daha fazla yer verilmesinin matematik egitimi agisindan énemli bir yere sahip oldugu soylenebilir.

Bu calisma kapsaminda gerceklestirilen oyun gelistirme sirecini; oyunun karisik ve fazla 6ge
olmasi gibi durumlar olumsuz etkilemistir. Ogrencileri olumsuz etkileyen durumlar ile hoslanmadiklari
durumlara iliskin elde edilen sonuglar benzerlik gostermektedir. Dolayisiyla 06grencilerin
hoslanmadiklari durumlar ayni zamanda onlari olumsuz etkilemektedir. Ogrencilerin gelistirme
siirecinde olumsuz etkilendikleri oyun ile ilgili bir diger durum 6geler arasi uyumsuzluktur. Ogrencilerin
tasin makasi kirarak yenmesi mantiginda oldugu gibi yeni eklenen 6geler arasinda da bir mantik
olusturmak istememesi ve 6grenciler tarafindan uyumsuz olarak nitelendirilen eslestirmeler bu siirecte
onlari negatif tesir etmektedir. Hoslanilmayan durumlarda ele alinan hareketlerin yapiminin zor olusu
ogrencileri olumsuz etkileyen faktorlerde de yer almistir. Bu olumsuzluklara ragmen 6grencilerin bu
surecte gelistirdikleri beceriler incelendiginde daha g¢ok bilissel olarak nitelendirilen becerilere vurgu
yapilmistir. Nitekim Gelen ve Ozer (2010) oyunlastirmanin problem ¢dézme becerisi gelistirdigini
belirtmektedir. Bu ¢alismanin sonuglarindan goérildigu Gzere slirecte Ogrencilerin yeni Ogeler
belirleyip birbirleri ile iliskilendirdiklerinde yaraticilik ve psikomotor becerilerin gelisimini de 6n plana
¢itkmaktadir.

Ogrenme 6gretme siirecinin énemli bir 6gesi de birlikte calisma becerisidir. Bu calismanin
sonuglari oyun gelistirme sirecinde 6grencilerin biyik ¢ogunlugunun grup olarak ¢alismayi tercih
ettiklerini gdstermektedir. Bu tercihlerinde sosyallik 6n plandadir. Ergiil ve Ersen (2023) ¢alismasinda
iyi tasarlanmis oyunlar ile 6grencilerin sosyallesmesine katki sunacagini belirtmistir. Grup olarak
calisma igin farkli fikirlerin gelismesi durumu énemli bir tercih sebebi olmustur. Ogrenciler grup olarak
cahsmayi farkli fikirlerin bir araya gelip glicli bir diisinme yapisi olusturmasi nedeniyle tercih ettiklerini
belirtmektedir. Bir diger grup olarak calisma nedeni oyunun dogasinin buna uygun olusudur. Karar
verme icin birden fazla secenek olmasi gerektigi icin oyunun karsilikli oynanmasi gerektigini
belirtmislerdir. Bu c¢alismada bulunan sonuglardan farkli olarak Karnes (1983) ustiin yetenekli
cocuklarin tercih ettikleri oyun tiirlerine iliskin diger akranlarina oranla farkli becerilere sahip olmalari
nedeniyle tek basina oynamayi tercih ettiklerini gdstermektedir. iki calisma arasindaki farklihk bu
¢ahsmadaki tim katilimcilarin Ustiin yetenekli olmasindan kaynaklaniyor olabilir. Diger bir deyisle
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benzer potansiyele sahip cocuklarin, birlikte oyun oynamayl ve sosyallesmeyi tercih ettikleri
disinidlmektedir. Nitekim bu ¢ocuklarin arkadas olarak kendileri seviyesindeki zekaya sahip, ilgilerinde
benzerlik ve paralellik olan kimseleri segtikleri (Caglar, 2019), onlarla birlikteyken kendine giliven
duygusunun gelistigi ve duygusal acidan rahatladigi (Ersoy & Avci, 2004) ilgili alan yazinda
vurgulanmaktadir.

Sirecte gelistirilen oyunlarda kullanilan matematiksel kavramlar, etkinlikteki kavramlarla
paralellik gostermektedir. Bu durum o6grencilerin etkinligi matematik baglaminda incelenmesinde
farkindalik diizeyinin yiiksek oldugunu géstermektedir. Ogrencilerin neredeyse tamami baginti ve
¢embersel baginti kavramlarini, oyunlarini gelistirmekte kullanmiglardir. Ayrica kazanma ve kaybetme
durumlarinin hesabinda kullanilan olasilik kavramini, baginti kavraminin aciklanmasinda kiimeler ve
Kartezyen carpim kavramlarini ve olasilik ifadesinin oran olusu nedeniyle kesir, ylizde gibi kavramlari
kullandiklarini belirtmislerdir. Baginti konusunun on plana cikisi glinlik hayatta bagintiyi nasil
iliskilendirdikleri sorusunu 6n plana ¢ikarmaktadir. Ogrencilerin giinlik hayatta baginti kavramini
kullanmalarina yonelik sonuglar, eslestirme ile ilgili durumlari 6rnegin, kiyafet secimi, yemek yapimi,
sinif subeleri, satrang ve oyunlari bagintiyla iliskilendirdiklerini gostermektedir. Nitekim literatirdeki
sonuglar, oyunlarin matematiksel kavramlari kavrama dizeylerini ve akademik basariyi arttirdigini
ortaya koymaktadir (Pratt, 2000; Polaki, 2002; Giirbiliz, 2007; Ragasa, 2008; Kebritchi vd., 2010).

Ogrencilerin oyun gelistirme c¢alismasinda zorlandiklari durumlara iliskin sonuglarin,
hoslanilmayan ve olumsuz etkilenen durumlara benzer oldugunu séylemek mimkiindir. En ¢ok
zorlanilan nokta calismanin teori kisminda yasanmistir. Ogrenciler ¢alismanin teorik kisminin bilissel
acidan zorlayict ve kafa karistirict oldugunu belirterek bu boélimde yasanilan zorluklardan
bahsetmislerdir. Calismanin uygulama asamasinda fiziksel yonlere ait sikintilari dile getirmislerdir. Yeni
eklenen hareketlere alisma siireci ve pratik eksikligi fiziksel agidan zorlanilan durumlardan olmustur.
Ancak bu zorluklara ragmen, 6grencilerin biyik bir cogunlugu matematik baglaminda baska oyunlar
gelistirme ¢alismalari icin istekli oldugu sonucuna ulasiimistir. istekli olanlar daha ¢ok sosyal yénlerden
dolay! calisma yapmak istemektedir. Ogrencilerin hoslandiklari durumlar, onlari olumlu etkileyen
yonler de gbz online alindiginda 6grenciler benzer oyun gelistirme galismalarina katilma isteginin
nedenleri ortaya g¢ikmaktadir. Ogrenciler eglenceli bir siire¢ oldugu, kendilerine katki sagladigl,
matematigi sevdigi icin baska ¢alismalarina katilmak istediklerini belirtmektedirler. Olumsuz gorus
bildirenler ise bilissel ve kisisel yonlerden dolayr katilmak istemediklerini ifade etmektedirler.
Ogrencilerin ¢alismanin zor ve karmasik olmasindan dolayi baska calismalara katilmak istemedikleri
gorilmektedir.

Ozetle calisma sonucunda, dgrenciler siireci; eglenceli, matematik baglaminda kendilerini
gelistirdigi, sosyal anlamda dolu bir etkinlik olarak degerlendirmislerdir. Bu slirecte bazi 6grencilerin
calismayi karisik olarak degerlendirdigi icin zorlandiklari sonucu ortaya ¢ikmistir. Ozellikle uygulama
asamasi 6grenciler icin etkileyici bir durum olusturmustur. Ogrenciler siireci degerlendirirken daha ¢ok
uygulama asamasina yonelik durumlardan bahsetmislerdir. Hava ve digerlerinin (2020) sonuglari,
sistematik bir oyun gelistirme siirecinin Ustlin yetenekli 6grencilerin hedef kitleyi belirleme, prototip
olusturma ve degerlendirme gibi profesyonel oyun gelistirme faaliyetleri konusunda farkindalk
kazanmalarina, 6grencilerin problem ¢6zmede becerine ve tasarim slireci deneyimi yoluyla
duygu/dusincelerini eserlere aktarabilmelerine olumlu katki sagladigini géstermektedir. Ayrica Bozan
ve Taslidere (2024) sonuglari Ustiin yetenekli 6grencilerin Scratch programi ile gergeklestirdikleri oyun
dijital oyun tasarimlarinin kodlamadaki basari ve 6z yeterliklerini olumlu etkiledigini gostermektedir.

Bu c¢alismada, Tas-kagit-makas oyunu klasiklesmis haliyle etkinliklere dahil edilmistir. Dijital
oyunlarin Ustlin yetenekli 6grencilerin hayal diinyalarini genislettigi ve eglenceli oldugu (Sevgili Kogak,
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2019) gbz 6nine alindiginda, bu 6grencilerle gerceklestirilecek dijital ortamda oyunun tasarlanma
surecine iliskin goruslerinin incelenmesi alana katki saglayacaktir. Ayrica oyunlarin matematiksel
kavramlarin 6gretiminde 6nemli bir firsat olmasi (Erdogan, vd., 2017) nedeniyle yapilacak farkli
¢alismalarla oyunlarin matematik 6gretiminde kullaniimasi ve oyun gelistirme sireglerinin akademik
basarilarina etkisi incelenebilir. Bu calismada, oyun gelistirme slrecindeki sosyallesme ve matematiksel
hesaplamalardan keyif alindigi sonuglarina ulasiimistir. Yapilacak ileri galismalarla 6grencilerin bu
sirecten 6grendikleri matematik kavramlarinin uzun vadeli akademik basarilari (izerindeki etkisi
arastirilabilir. Mevcut calismada oOgrencilerin oyun gelistirme stlirecine iliskin deneyimleri ortaya
koyulmustur. Yapilacak farkl calismalar ile 6grencilerin matematiksel diisinme becerilerine veya
problem ¢dzme yeteneklerine nasil etki ettigi incelenebilir. Ayrica normal gelisim gosteren 6grencilerle
yapilacak ¢alismalar ile Gistiin yetenekli 6grencilerin slreci karsilastirilabilir.
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Yayin Etigi Beyani

Bu arastirmanin, Balikesir Universitesi Fen ve Miihendislik Bilimleri Etik Komisyonu tarafindan
17.05.2023 tarihinde 2023/3 sayili karariyla verilen etik kurul izni bulunmaktadir. Ayrica arastirmanin
ilgili 6grencilerle gerceklestirilebilmesi icin gerekli uygulama izni, Valilik Makaminin 04/10/2023 tarih
ve 86143969 sayili onay! ile alinmistir.

Bu arastirmanin planlanmasindan, uygulanmasina, verilerin toplanmasindan verilerin analizine
kadar olan tiim sirecte “Yiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci bolimi{ olan “Bilimsel
Arastirma ve Yayin Etigine Aykiri Eylemler” baghg altinda belirtilen eylemlerden higbiri
gerceklestirilmemistir. Bu arastirmanin yazim sirecinde bilimsel, etik ve alinti kurallarina uyulmus;
toplanan veriler lzerinde herhangi bir tahrifat yapilmamistir. Bu ¢alisma herhangi baska bir akademik
yayin ortamina degerlendirme igin gonderilmemistir.

Arastirmacilarin Katki Orani Beyani
Bu ¢alismada her iki yazarin da galismaya katki orani esittir. Birinci yazar %50, ikinci yazar %50
oraninda katki saglamistir.

Catisma Beyani

Arastirmanin yazarlari olarak ¢alisma kapsaminda raporlanan arastirmada sonuclarda ya da
goruslerde dolayli/dolaysiz herhangi mali ¢ikar ya da baglanti olmadigi, ¢ikar catismasi yasanmadigini
ve yanhlik bulunmadigini beyan ederiz.



