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Abstract: The aim of this investigation is to explore the perspectives of prospective biology teachers on educational game
design, lesson plan development, and the game design phase. The participants utilized the "Game Design Key Model"
(GDKM) to create their games. This study employs a qualitative research approach, specifically a case study design. The
sample comprises 14 prospective biology teachers enrolled in a faculty of education in the Marmara region during the
academic year 2022-2023. Prior to game creation, participants received training on educational game design and
planning. Subsequently, they were tasked with developing educational games and corresponding lesson plans in
accordance with the GDKM framework. The researchers assessed the game designs using rubric. Semi-structured
interviews were conducted to gather participants' perspectives on educational games, the GDKM game design model,
and lesson planning, followed by content analysis. Through peer evaluation, prospective teachers identified "Biyopoly"
as the most suitable game for GDKM, while experts favored "X-0". The interviews revealed participants' positive attitudes
towards incorporating educational games into biology education. Participants expressed enjoyment in the educational
game design process and demonstrated the ability to develop games aligned with biology topics and learning objectives.
Keywords: games in education, game design, key model in game design.

Egitsel Oyun Tasarim Siirecinde Biyoloji Ogretmen Adaylarinin Siirece Yonelik
Gorigsleri

Oz: Calismanin temel amaci, biyoloji gretmen adaylarinin egitsel oyun tasarlama, oyuna ait ders plani olusturma ve oyun
tasarim sirecine dair gorislerini incelemektir. Katimcilardan, egitsel oyunlarini "Oyun Tasarimi Anahtar Modeli" (OTAM)
adli bir egitsel oyun tasarim modeli kullanarak hazirlamalari talep edilmistir. Arastirmada nitel arastirma yontemi; durum
calismasi kullaniimistir. Orneklem, Marmara bélgesinde bir egitim fakiiltesinde 2022-2023 egitim-6gretim yilinda egitim
alan 14 biyoloji 6gretmen adayindan olusmaktadir. Katilimcilara 6ncelikle egitsel oyun tasarimi ve derse aktarim
sirecinde planlama konularinda egitim verilmistir. Ardindan, OTAM'a gore egitici oyunlar ve ders planlari olusturmalari
istenmistir. Ogretmen adaylarinca hazirlanan tasarimlar, arastirmacilarca hazirlanan rubrik ile degerlendirilmistir.
Katilimcilarin egitsel oyunlar, oyun tasarimi ve ders planlariyla ilgili gérisleri yari yapilandiriimis gorismelerle alinmistir.
Veriler icerik analizine tabi tutulmustur. Calismada, 6gretmen adaylarinin akran degerlendirmesi sonucunda, OTAM'a en
uygun oyunun "Biyopoli" oldugu; uzman gorisiine gore ise "X-O" oyununun modele en uygun oldugu sonucuna
varilmistir. Ogretmen adaylariyla yapilan gériismeler sonucunda, egitsel oyunlarin biyoloji egitiminde kullaniimasina
yonelik olumlu dislincelerinin oldugu belirtilmistir. Adaylar, géreve basladiklarinda siniflarinda egitsel oyunlari kullanmak
istediklerini ifade etmislerdir. Egitsel oyun tasarimini eglenceli bulan adaylar, oyun mekaniklerini ve elementlerini dogru
bir sekilde tespit etmislerdir ve ayrica biyoloji konu ve kazanimlara uygun oyunlar hazirlayabilmislerdir.
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Introduction

Today, individuals are expected to have problem-solving skills, think analytically, adapt to a collaborative work
environment, and use technology effectively, in short, have 21st-century skills (Karamustafaoglu & Kilig, 2020). The way
individuals can acquire these skills is through education. The constructivist approach became the main philosophy of our
education system in 2002. Changes in our education system and curricula have affected teaching planning, teaching
methods and techniques, the evaluation process, in short, every step of teaching. For teachers to teach based on the
constructivist approach, they need teaching, methods and techniques that they can apply inside and outside the
classroom (Sara¢ & Bayrak, 2017). Especially in science teaching; Since researches, activities, and experimental studies
are at the forefront, the 5E teaching model is the most useful learning circle model, preferred in the constructivist
approach (Sarag & Bayrak, 2017). 5E lesson plans are used to make plans suitable for this model. 5E lesson plan; It consists
of Engage, Explore, Explain, Elaborate, and Evaluate steps. Teachers are responsible for planning learning environments
suitable for students and enriching them with various activities. In the course preparation process, teachers plan by
considering criteria such as the structure of the subject, student level, and teaching methods. Teachers are expected to
gain competence in their own fields and make qualified lesson plans with different teaching methods and techniques
suitable for the age and needs of students (Onen, et al., 2012). One of the methods and techniques by which future
teachers can plan their lessons by using their field knowledge is educational games.

To be able to understand and explain the world in which a person lives; knowledge, observation, experience, and
research need (Samur & Comert, 2022). Games are one of the most natural, funniest, and oldest educational
technologies, and are always on the agenda (Crawford, 1984). According to Burgun (2015), the game is the whole in which
the individual progresses according to their own choices, experiences the entertainment or competition environment,
and interacts with the elements of the system. In the literature, games are classified into different types such as action,
simulation, card games, board games, children's games, and educational games (Korkusuz & Karamete, 2013; Samur &
Comert, 2022). Educational games, which are a type of games, can be used by educators to evaluate target achievements,
in-class activities, or teaching outputs (Samur & Comert, 2022). Educational games can be defined as activities where
concepts can be embodied with the link between theoretical learning and practice, keeping individuals in a learning
environment with an element of entertainment as well as active learning (Ghosh, 2022; Karamustafaoglu & Kilig, 2020).
Spore and Quest Atlantis are good examples of educational games. In learning environments designed based on games,
games based on physical activity, educational board games and digital games come to the fore.

When an educational game and design process is examined, it can be seen that there are many components, some of
them are the learning outcomes, suitability for the student level, being remarkable, entertaining, and instructive (Samur
& Comert, 2022). Considering the educational game and design process components mentioned, it is stated in the
literature that educators have difficulties in designing educational games (Ghosh, 2022). For teachers and pre-service
teachers who have not stepped into the profession yet, to design educational games as a method they can use in their
classrooms, and to have knowledge and experience in the application of educational games inside and outside the
classroom; They need to know game design processes, decide how to design a game with the relevant acquisition and
prepare a lesson plan.

When the literature is examined, it is seen that there are different models related to educational game design. Some
of them are EFM model, FIDGE model, Game object model, Octalysis Model, Game design documents Gamification Design
Framework, and Game Design Key Model (Korkusuz & Karamete, 2013; Ozkan, 2018; Roungas, 2016; Senocak & Bozkurt,
2020). Game designers should choose their models by considering the features of the game they want to prepare. The
selection of the appropriate game design model is very important in designing games that are properly structured and
serve the purpose of the educational curriculum. Thus, obstacles in educational game design can be removed and the
desired game can be obtained (Ghosh, 2022).

The Game Design Key Model (GDKM) is a game design model developed by Ozkan (2018), drawing upon the principles
of the ADDIE (Analysis, Design, Development, Implementation, Evaluation) instructional design model. ADDIE, which
encompasses analysis, design, development, implementation, and evaluation, is a comprehensible and easily
implementable instructional design model. The steps of the GDKM derived from this design framework are outlined in
Table 1.
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Table 1.
Stages of GDKM (Samur & Cémert, 2022)
Steps Game

1.Analysis Needs Analysis
Audience Analysis
Determining Game Design Purpose
Educational Goal Analysis
Situation-Context Analysis
Determination of Game Technology

Determining the Game Type

2.Desing Determination of Game Elements and Mechanics

3.Development Development of the game's physical prototype
Development of Game Product/ Model/ Digital Prototype
Pilot Application of Game Product/Model/ Digital Prototype
Development of a Lesson Plan for Educational Games

Pilot Implementation of Lesson Plan

4. Implementation Implementation of Game Product/ Model/ Digital Prototype

Implementation of Lesson Plan for Educational Games

5. Evaluation Evaluation of Game Design and Process

Evaluation of Instructional Design and Process

Regarding the GDKM educational game design model prepared by Samur and Ozkan (2022), an educational game
design starts with an analysis. As can be seen in Table 1, the analysis includes a wide research and analysis process,
because an educational game that we can define as good should be in a structure that is suitable for the target audience
and can meet the educational goals. In addition, why the game was designed, whether the game will be designed digitally
or physically, and what type of game it should be determined first.

The second step in GDKM is the design step. After determining the aim, target audience, type, technology, and
educational goal of the game, a design should be made on this main skeleton. During the design process, the mechanics
and elements of the game are determined. Game elements and mechanics are indispensable when designing educational
games (Ozkan, 2018). Elements and mechanics must be considered separately and combined for a successful game design
process (Alagdz Hamzaj, 2022). Game elements: It can be defined as all the elements in the game that make the game
difficult, orderly, and fun. Game mechanics, on the other hand, are all the verbs, actions, and actions in the game based
on repetitive, animated, fun, uncertain results, defined skills (Samur & Ozkan, 2022). Game mechanics: It is luck,
competition, cooperation with the activities, behaviors, and control mechanisms in the game. Approaching, jumping,
drawing, pulling, picking up, collecting, saving, etc. while actions are the mechanics of games; reward, level, rules, etc.
can be given as an example of game elements. After the analysis and design stages of the game, the development stage
of the game comes as seen in Table 2. At this stage, a prototype should be prepared and developed in accordance with
the game technology and a pilot application should be made. In addition, the lesson plan of the developed game should
be prepared, and the lesson plan should be finalized by making a pilot application. The plan should clearly state at what
stage, for what purpose, and how the game will be used.

The next GDKM step is the implementation. It is the combine lesson plan and the game in the classroom as a result
of the pilot applications. After these applications, evaluation processes such as self-assessment, player evaluation, and
expert evaluation should be done for both the game design process and the educational design process. In this way,
educational games can play a role in contributing to learning effectively. Science is a field that has abstract concepts from
everyday life, especially in terms of the subject and scope of biology education. Difficult, complex, and abstract concepts
in the field cause various difficulties in learning science subjects; For this reason, it is necessary to make science subjects
understandable and integrate them with daily life (Yildirrm & Can, 2017).
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Educational game studies are constantly increasing around the world, but there are still unexplored areas of study
regarding the use of games in education (Ghosh,2022). When the field related to educational games is examined, some
studies examine the processes and views of teacher candidates on educational game design. (Onen, et.al, 2012; Uluay &
Dogan, 2016; Kapucu & Caglak, 2018; Keles, et.al, 2016; Akcanca & Sémen, 2018; Ozkan, 2018; Usta & Giintepe, 2019;
Karamustafaoglu & Aksoy, 2020; Akgiil & Kilig, 2020). As there are studies in the field (Akcanca & S6men, 2018; Kapucu
& Caglak, 2018; Ghosh, 2022) that concluded that pre-service teachers have difficulties in associating with learning
outcomes and finding games in the process of designing educational games, it is seen that the games they prepare are
qualified and educational (Akcanca & S6men, 2018; Kapucu & Caglak, 2018), there are also studies (Akgll & Kilig, 2020;
Uluay & Dogan, 2016) that findings that there are some difficulties and conveniences in the digital game design process
and that a fun and effective learning environment is created with games in the process. When the studies conducted
abroad in the literature review are examined, it is seen that educational games are effective in teaching biology concepts
(Gutierrez, 2014); different educational game design and development approaches used in education support concept
teaching (Amory & Seagram, 2003); it is used as a tool for students to gain interactive information about the subject and
gains in the curriculum (Deus & Lopez, 2013); the study, which examines the opinions of secondary school teachers who
do not prefer to use digital games frequently in teaching, after using digital games in classroom environments, it is
examined that their perceptions about the increase in students' interests, cognitive learning, and motivation are
examined. (Huizenga, et.al, 2017); when the views of pre-service teachers on digital educational games are examined,
educational games in accordance with the curriculum content support education (Sardone & Devlin-Scherer, 2009); it
was concluded that pre-service teachers would use digital educational games in their classrooms. (Sardone & Devlin-
Scherer, 2010) researches are included.

Uluay and Dogan (2016), in the study prepared, they examined the digital game design competencies of science
teacher candidates and their views on digital games with a different design model, MAGDAIRE. Quantitative and
qualitative research methods were used in the study. Proficiency test and interview form were applied as data collection
tools. A course was designed for the experimental group within the framework of MAGDAIRE and the results were
compared with the control group who did not take the course. As a result, it was concluded that the proficiency scores
of the experimental group were significantly higher and their views on digital game-based learning were more positive
than the control group.

Keles and his frends (2016), in their study, obtained a design framework on the use of gamification in education;
undergraduate, graduate, and doctoral students stated that gamification in lessons is a fun method that increases
motivation and commitment to the lesson.

In her study, Gurpinar (2017), made a presentation about educational games to 40 pre-service science teachers, then
asked them for lesson plans with educational game content and evaluated these plans. As a result of the study, it was
concluded that most of the candidates were sufficient in preparing educational games and lesson plans.

Kapucu and Caglak (2018), in their study on pre-service science teachers' educational game design skills, they
measured pre-service science teachers' game design skills with an evaluation rubric. Candidates' views on the design
process were collected through an interview form. As a result of the study, it was concluded that the candidates designed
good, applicable educational games, but they could design games at a medium level in terms of instruction and content
skills. Candidates stated that educational games have a positive effect on the learning process and increase permanence
by making the lesson fun.

Study by Ozkan (2018) "An educational game design model proposal: Game design key," identified the need for an
educational game model and proposed a step-by-step model to assist in game design. The research was conducted as a
design and development study, with data analysis conducted through document analysis. Additionally, participants'
opinions were gathered using semi-structured interview forms, and the model was refined based on expert feedback and
revisions. During the interviews, participants highlighted that determining game mechanics posed the greatest challenge,
and they expressed that the model was simple, understandable, plain, easy, and practical for game design. Furthermore,
it was noted that with this developed model, educators could individually design their own games.

Based on semi-structured interviews with mathematics teacher candidates regarding the process of designing
educational digital games, Ustiin (2020) concluded that the use of games in educational settings enhances students'
interest and motivation. Research indicates that integrating educational games into lessons positively impacts student
achievement and motivation. It is crucial for teachers who intend to incorporate educational games into their lessons to
engage in game experiences, develop educational games, and plan their lessons accordingly.

Experiencing the educational game design and lesson planning process during their teacher training enhances the
quality of education once teachers enter the profession, offering students diverse learning experiences that foster lasting
learning. Thus, this study was designed to enable biology teacher candidates to engage in the process of educational



Giiler, Aricioglu & Aydar — Mersin Universitesi Egitim Fakiiltesi Dergisi, 21(1), 2025, 1-18

game design and planning and to gather their perspectives on the process. In this study, after briefing pre-service teachers
on the educational game design process, they were tasked with creating a game and lesson plan in accordance with the
Game Design Key Model (GDKM). Subsequently, the prepared games and plans were evaluated based on the model.

Purpose and problem of the research

When the biology course content is examined, the abstract nature of some subjects and concepts makes it difficult to
learn. In teaching difficult subjects in the field, teachers should guide the learning process by using effective teaching
methods as well as field knowledge. Creating environments where teacher candidates can develop their professional
competencies in education faculties; will help the candidates to carry out the teaching process in a more planned and
programmed way by using modern teaching techniques when they start the profession.

In this context, the objective of the study is to assess the educational games and lesson plans created by pre-service
biology teachers using the Game Design Key Model (GDKM), and to elucidate their perspectives on both the educational
game design process and the 5E lesson plans they developed within this framework. The research problem statement is
framed as follows: "What are the opinions of biology teacher candidates regarding the educational games they designed
using the Game Design Key Model (GDKM), and the lesson plans they formulated throughout this process?"

The sub-problems of the study are;

1. How are the results of the expert, peer, and self-evaluation of the educational games designed by the biology teacher
candidates according to the GDKM Game design template?

2. At what stage did the biology teacher candidates include the educational game in the lesson plan they prepared?
3. What are the views of biology teacher candidates on the educational game design process?

4. What are the pre-service biology teachers' thoughts on the process of creating 5E lesson plans with educational
games?

Method

The study utilized a case study approach, a qualitative research method characterized by its in-depth exploration of a
specific subject. Qualitative research aims to delve deeply into a particular topic, offering a comprehensive understanding
beyond mere quantitative measurements. Researchers in qualitative studies pose varied and detailed questions to
uncover insights beyond simple assessments of quantity or quality. Case studies, within the realm of qualitative research,
involve the thorough examination of events or phenomena that researchers cannot manipulate, focusing on "how" and
"why" questions (Yildirim & Simsek, 2021). In this study, a case study was chosen to gain an in-depth understanding of
biology teacher candidates' processes in educational game design and lesson planning, as well as to analyze participants'
experiences, perspectives, and behaviors in detail (Creswell, 2013). The case study provides an ideal framework for
understanding the individual experiences of biology teacher candidates, such as the challenges they encountered, the
strategies they developed, and their evaluations while designing games in accordance with the GDKM. The study group
consists of 14 biology teacher candidates studying at Balikesir University Necatibey Faculty of Education in the 2022-2023
academic year. In the study, 5 groups of teacher candidates were formed and asked to prepare their educational games
and lesson plans. Interviews were conducted with a randomly selected teacher candidate from each group.

The data of this study was collected from volunteer teacher candidates. Ethics approval for the study was obtained
from Balikesir University's Social and Humanities Ethics Committee (approval number 2023/01, letter reference E-
19928322-302.08.01-235117, dated 06.03.2023).

Research process

The study was designed for biology teacher candidates to prepare educational games and prepare a lesson plan for
these games. Therefore, before starting the study, the participants were informed about the purpose and process of the
study; A voluntary participation consent form was obtained. In our study, the primary reason for choosing the 5E model
lies in its compatibility with the constructivist approach and its effectiveness in teaching abstract and complex topics,
such as those found in biology (Sara¢ & Bayrak, 2017). The 5E model enhances student engagement in active learning
processes, allowing them to construct their own knowledge and connect abstract concepts to tangible contexts. The
model's structured phases—Engage, Explore, Explain, Elaborate, and Evaluate—offer a systematic framework that
facilitates understanding in science education. Furthermore, educational games can be easily integrated into various
phases of this model, particularly during the Evaluate phase, serving as both a supportive and enjoyable tool for the
learning process (Ertugrul & Karamustafaoglu, 2021). Then, the training plan in Table 2 was applied to the preparation of
the educational game and 5E lesson plan.
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Table 2.

Educational Game Design and 5E Lesson Plan Curriculum Education Process

Group Process Time

Biology Teacher Informing teacher candidates about the research process and obtaining 1 Lesson Time.
Candidates voluntary participation consent forms

Educational Game and Preparation Process 2 Lesson Time.
What is a game? What is an educational game?

How is the game prepared?

What are the game elements and mechanics?

What are game design models?

“Introducing the “Game Design Key Model (GDKM)”

Lesson Plan Preparation 1 Lesson Time.
Introduction of the 5E teaching model

Introduction of 5E lesson plan stages

Examining sample 5E lesson plans

Introducing the “Educational Game Design Evaluation” rubric 1 Lesson Time.

After the training given in Table 2, teacher candidates were divided into 5 groups. The groups were asked to design
an educational game in accordance with the GDKM template and to prepare a 5E lesson plan suitable for their game. Pre-
service teachers were given 2 weeks for these preparations. Educational games prepared at the end of this period were
evaluated with the "Game Design Key Model Evaluation Rubric" The evaluation process was carried out in the form of
peer evaluation, self-evaluation, and expert evaluation. At the end of the training and design process, 5 teacher
candidates; Opinions were received about the educational game and the 5E learning model, and the research process.

Data collection tools

The educational games prepared by the candidates were evaluated with the "Game Design Key Model (GDKM)
evaluation rubric" (Appendix 1). Among the tools used for evaluation, rubrics are frequently used in schools; in addition,
self-assessment and peer-assessment applications have an important place in educational research (Glnes & Kilig, 2016).
Rubrics are documents in which the criteria determined in any field are listed and their qualitative definition is made
(Andrade & Du, 2005; Goodrich, 1997). There are two types of rubrics in the field: holistic and analytical (Cohen, 1994).
In the study, an analytical rubric was prepared for individuals to examine the components of game design models
separately and for teacher candidates to recognize game design models and notice their deficiencies. In addition,
analytical rubrics provide the advantage of providing both intra-rater and inter-rater reliability for self-assessments, peer-
assessments and expert assessments used in this study (Knoch, 2009; Kumas, 2024). For this study, a rubric was prepared
by the researchers according to the game design key model (GDKM). While preparing the rubric, OTAM and other game
evaluation rubrics in the field were examined first. Rubric criteria were determined by selecting criteria compatible with
OTAM's stages rubric questions. The prepared rubric was evaluated by three experts, one in biology education and two
in the field of games and was used in the study after the necessary corrections were made.

The rubric consists of 15 main criteria and 17 sub-criteria. Each criterion was scored as “No (1 point); Partially (2
points); “Yes (3 points)”. The highest score that can be obtained from the rubric is 96, which indicates that the educational
game meets all the criteria; the lowest score is 32. If the score obtained from the rubric is higher than the average, the
game design prepared is suitable for the model; being low indicates that the prepared design has aspects that do not
match the model.

Another data collection method employed in the study is the semi-structured interview, which was designed by the
researchers. This interview format includes questions crafted to gather the perspectives of the participants on
educational game design, lesson plan preparation, and the overall research process, considering the research problem
and sub-problems. The semi-structured interview form was examined by two biology education experts and a playground
expert and was used in the study after the necessary corrections.

Analysis of data
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The educational games prepared by the biology teacher candidates were written in the game key model template
and the template was scored with the “OTAM evaluation rubric”. In the evaluation of the games prepared, three different
evaluations were made: expert evaluation, peer evaluation, and self-evaluation. During the evaluation process, pre-
service teachers were asked to evaluate their educational games, and their self-evaluation scores were calculated; In the
peer assessment, pre-service teachers were asked to evaluate other games, and the average score was calculated. In the
expert evaluation, game templates were evaluated by three experts, and average scores were calculated. Thus, the
suitability of the prepared games was also checked by different evaluators, and the most suitable game for OTAM was
determined.

Finally, a pre-service teacher from each group who was involved in the educational game design and lesson planning
process was selected and interviews were conducted. These interviews were recorded with the permission of the teacher
candidates. The content analysis method was used in the analysis of the semi-structured interview form. As a result of
the analyses, the pre-service teachers were coded as S1, S2, S3, S4, and S5 and their views were included in the study.

Results

In the study, pre-service biology teachers designed an educational game according to the game design key model
after the educational game and 5E lesson plan training and prepared lesson plans for the games they prepared. In the
study, 14 pre-service teachers were divided into groups and designed five games. These educational games are: "Who
Am I", "Bio taboo", "Biology Bingo", "Biopoly" and "X-O". In Table 3, short explanations that introduce these educational
games are given.

Table 3.

Presentation of the prepared educational games

Name of the Game Brief introduction of the game

Who am | It is a card game about the classification of living things. The player tries to guess the
creature on the selected card using yes-no questions as soon as possible. It's a group
game.

Biotaboo It was developed as a "Taboo"-like game. It is a board game that can help to learn the
concepts related to organelles, and mitosis-meiosis without using forbidden words.

Biology Bingo It is a board game adapted with the logic of the classic "bingo" game, prepared to repeat
the 11th-grade human physiology unit. It includes questions and answers on the subject.

Biopoli It is designed as a board game similar to “Monopoly”. It is a box game designed for 11th
and 12th grade students to learn the functioning of systems and concepts about the
subject.

X-0 It is an educational game prepared by combining the question-and-answer activity with
the known X-O game to repeat what was learned at the end of the 11th-grade human
physiology unit.

The educational games prepared by the pre-service teachers were first evaluated with the "GDKM Evaluation Rubric"
and the data were analyzed. Then, interviews were held with a randomly selected teacher candidate from each group on
educational game design, lesson plan preparation, and research process.

Findings related to the “GDKM” assessment rubric

While evaluating the educational games prepared by the pre-service teachers, the OTAM evaluation rubric scores
prepared by the researchers were considered. The highest score that can be obtained from the rubric is 96, and the
lowest score is 32. In the evaluations using rubrics, participants were first asked to evaluate themselves, then the groups
evaluated each other, and finally, experts assessed the educational game. In the analysis of this data, the mean scores of
peer assessment, self-assessment, and expert assessment were calculated for targeting. The GDKM assessment rubric
scores of the evaluators are shown in Table 4.

Table 4.
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GDKM assessment rubric evaluator scores

Evaluate Who Am | Bio taboo game  Biology  bingo Biopoli game X-0
(Group 1) (Group 2) (gg:c;ip 3) (Group 4) (Group 5)

Self-assessment 89 68 94 89 77

Peer Review 72 73 80 91 81

Expert Evaluation 71 69 66 73 75

When the findings in Table 4 are examined, the GDKM assessment rubric self-assessment scores are "Who Am " 89;
68 for “bio taboo”; 94 for “Biology Bingo”; It is 89 points for “Biopoly” and 77 points for “X-O” game. The highest score
that can be obtained from the assessment rubric is 96. Accordingly, the game with the highest self-assessment score
among the groups preparing educational games is "Biology Bingo".

The groups evaluated the educational games prepared by each other according to the GDKM evaluation rubric, and
thus, the averages of peer evaluation scores were found in Table 4. Pre-service teachers found the "Biopoli" game of
group 4 suitable for GDKM with 91 points. Group 1's game "Who Am I" was the least suitable educational game for OTAM,
with 72 points according to peer evaluation averages.

5 groups that prepared educational games were evaluated by 3 experts. The average score as a result of the expert
evaluation; was 71 in Group 1; 69 in Group 2; 66 in Group 3; 73 in Group 4 and 75 in Group 5. According to expert
evaluation, it is the "X-0" game with 75 points most suitable for GDKM. Considering the GDKM evaluation rubric criteria,
the game with the lowest expert evaluation score is "Biology Bingo".

When the self-evaluation scores in Table 4 are examined, all groups are suitable for GDKM because the self-evaluation
scores of the games they prepared are above average. In the scoring, the "biology bingo" game with 94 points was
determined as the most suitable game for GDKM by the group that prepared it. In the scoring, the "biology bingo" game
with 94 points was determined as the most suitable game for GDKM by the group that prepared it. However, expert
evaluation and peer evaluation scores show that this game is below the self-assessment score in terms of compliance
with GDKM. When the peer assessment mean scores of each group were examined, the 91-point "biopoly" game was
found to be more suitable for GDKM by other pre-service teachers. Self-evaluation score and expert evaluation score
averages also support the suitability of the game for GDKM. In the evaluations made by the experts, it is seen that the
most suitable game for GDKM is "X-Q". Peer evaluation and self-evaluation scores also support that the X-O game is
suitable for GDKM.

Findings on the Game Design Process

The pre-service teachers were asked about their experiences in the educational game design process they prepared
with the game design key model (GDKM), topic selection, their opinions on game elements and mechanics, and their
thoughts on educational games in biology education. Most of the pre-service teachers stated that they found the game
design and lesson planning process enjoyable. For example, one participant said, 'l had a lot of fun' (S3), while another
participant said, 'l enjoyed the game process' (S2).

The pre-service teachers mentioned that the process of preparing educational games and educational planning is
challenging and labor-intensive, and for example, one participant said, 'l realized that the process is very difficult. It
requires a great deal of labor. It is a very big thought process and when you think of something, it is very difficult to
transfer it and to concretize it and it was really difficult for us' (54).

The pre-service teachers chose human physiology, classification of living things and organelles as the topics for their
educational games. The students who tended to choose topics that were difficult in biology expressed this process as
follows: 'We chose a topic that was easy to play and that we all lacked in biology' (S3), while another participant said,
'There is a topic that | could never learn or memorize. We preferred to emphasize on that subject.' (52)

When the pre-service teachers were asked how they determined the game mechanics and elements during the game
design process, the majority of the participants mentioned that they used the design of another game and therefore did
not add mechanics and elements. When the game design templates were analyzed, it was observed that the candidates
determined the elements and mechanics correctly. Candidates about the selection of game elements and mechanics:
'First of all, we chose the game we will play. Then | can say that we realized what the mechanics were. The cards and the
questions asked were the mechanics, and the answers given in the auxiliary mechanics. We made the game, we realized
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that we had only one element and we wrote it down. We thought that we could make another element, but it was not
the basis of the game. There were no other elements and mechanics, so | used time.' (S1)

5e Findings on Lesson Planning

It was seen that the games prepared by the pre-service teachers were generally used in the evaluation phase of the
lesson; whether the subject was understood by the students or not and for general review purposes. How can we
reinforce the subject we have learned more. We started from here. We used it in the evaluation phase. (S2) One group
developed their games in the exploration phase differently from the others. 'We gave more importance to exploration.
This is so that it would be more interesting. Because the reason for this was actually this: The game was a known game
but we needed to attract the attention of the class. Therefore, we gave more weight to exploration.' (S1)

The pre-service teachers did not concretely plan the 5E lesson plans on paper; however, they stated that they talked
about the game planning process with their groupmates. 'Teacher, we did not do this in a written way, yes, but we actually
thought and talked about it while designing the game. Now we said that when we enter the game, we will enter in this
way while explaining the game. We made this game to reinforce the subject of classification. This is how we did the
exploration.' (S1) and another candidate said, 'Each stage of the lesson plan is important. Therefore, | planned carefully.'
(S5)

Findings on the use of educational games

The pre-service teachers were asked about their thoughts on educational games and lesson plan preparation and
what changes they would like to make in this training. While all of the pre-service teachers stated that they found the
lecture positive and useful, they stated that they did not want to make any changes in the content of this training. In
addition, in the interviews, pre-service teachers stated that they would like to take a course on educational games and
that they would like to use educational games in their professional lives. 'l think the course process was very useful, it
was good, | think you were able to educate us. In fact, you taught us and | think it is a training that should be given to
every student teacher because it is something very applicable. | would explain it like you..." (51), while another participant
said, 'These lessons will be useful for us when designing because they will stay in your mind in our future teaching career.
We had seen the 5E plan in other lessons, but it was more permanent because you explained it and we designed it in the
game.'(S2)

When the pre-service teachers were asked what they would do differently if they were to design an educational game
again, it was discovered that the participants wanted to design their educational games in different ways. For example,
one of the participants said 'lf there was more time, | would like to do something on the computer, apart from that, bingo
could be something more like that. A few more things could have been added, actually we cannot be a little bit individual.
Since | got the opinions of all my friends in the group' (S3) | would pay more attention to the choice of subject, | could
design a game with more physical activity (S5)

Pre-service teachers have different opinions about preparing educational games. In general, they want to differentiate
their educational games and want to prepare a more original game.

When the data related to the educational game design and evaluation process of pre-service teachers are analyzed,
it is seen that they designed educational games in accordance with the steps of OTAM, one of the educational game
design approaches. They planned the game in a way to serve education in the process that started with determining the
needs in the design process and ended with the evaluation phase. When the peer and self-evaluation situations are
examined, it is observed that they evaluated the level of the features determined as criteria while evaluating the games
of their peers in line with what they learned. In the self-evaluation phase, students were evaluated by marking the options
that they thought were missing or fully met in their games. In the interviews conducted with pre-service biology teachers
about the process of preparing educational games and 5E lesson plans, the opinions about the educational game design
process were stated as a challenging process and enjoyable. The selection and implementation of the mechanics and
elements that should be present in an educational game were determined correctly. In the subjects they aimed to teach
with the educational game, they chose the subjects that the pre-service teachers themselves had difficulty with. The pre-
service teachers stated that they did not prepare a 5E lesson plan as a written material for the educational games they
designed, and that the planning process was discussed and decided with their groupmates. It is seen that they used the
games mostly in the evaluation and least in the exploration step. The opinions of the prospective teachers about the
educational game design and 5E lesson plan preparation training process were quite positive and they stated that they
did not have any suggestions that could be included in the training plan. The candidates stated that these trainings should
be taught as a course in the undergraduate program. Finally, the candidates stated that they could create more different
and original games in a new educational game design process and that they would not make changes in their games.

Discussion and Conclusion
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This study examined the educational games designed by biology teacher candidates using the Game Design Key Model
(GDKM) and their perspectives on this process. The findings indicated that teacher candidates were generally successful
in educational game design but faced challenges in integrating these games into lesson plans. This suggests that
candidates approached educational games primarily from a design perspective and did not focus sufficiently on aligning
them effectively with lesson planning. These shortcomings are believed to stem from the candidates' lack of experience
in preparing lesson plans during their professional coursework. It was observed that teacher candidates generally
incorporated games into the "Evaluation" phase of the 5E model, with limited use in other phases such as "Exploration"
and "Explanation." Some candidates reportedly planned this integration through group discussions but did not produce
written lesson plans. The absence of written plans may have hindered the effective integration of games into the 5E
model. The necessity of integrating games into lesson plans is another critical point emphasized by Ozdemir (2022).
Additionally, studies by Girpinar (2017), Uluay and Dogan (2016), and Ghosh (2022) have shown that teacher candidates
can become more proficient in preparing game materials and lesson plans.

In this study, the games designed by teacher candidates were evaluated using the Game Design Key Model (GDKM)
rubric developed by the researchers. Significant differences were observed between the self-assessments, peer
assessments, and expert evaluations of the games. Self-assessment scores were generally higher, while peer and expert
evaluations yielded more balanced results. This suggests that teacher candidates exhibited a subjective approach to
evaluating their own games. The main shortcomings highlighted in expert evaluations included aligning game mechanics
with educational objectives and integrating games into lesson plans. The high scores received for the games designed by
the candidates demonstrate their ability to independently design educational games aligned with the model. Among the
games, "Biology Bingo" received the highest self-assessment scores, while "Biopoly" was rated highest in peer
evaluations, and "XO" was deemed the most suitable design in expert evaluations. This finding highlights the influence
of different evaluative perspectives on game design. Studies by Ustiin (2020), Kapucu and Caglak (2016) have noted that
teacher candidates effectively use design steps such as targeting specific audiences and ensuring game objectives align
with their purposes, positively influencing the game development process and highlighting the beneficial impacts of
educational games on the learning process.

In this study, teacher candidates described the educational game design process as enjoyable, providing them with
valuable experience, and as an effective application of GDKM. However, the process was also perceived as time-
consuming and challenging. During the selection of game mechanics and elements, candidates often drew inspiration
from existing designs, which limited the originality of their creations. This suggests a need for training programs that
encourage more creativity in game design among teacher candidates. The study supports the difficulties and benefits of
educational game design mentioned in the literature. Studies by Uluay and Dogan (2016) and Keles and his firends (2016)
also reported positive views among teacher candidates regarding the preparation and use of educational games in
classrooms. The enjoyment derived from games and their positive effects on individuals of almost all ages might explain
the favorable attitudes expressed by biology teacher candidates toward the use of games in education.

This study concluded that an effective game design model facilitated the game development process and proved
beneficial for students. Other studies in the literature (Korkusuz & Karamete, 2013; Samur & Cémert, 2022; Uluay &
Dogan, 2016; Dénel Akgiil & Kilig, 2020; Ustiin, 2020) have emphasized that while educational games are not inherently
easy to create, the design process is critical and necessary. Thus, it is essential to introduce teacher candidates to
educational games and the game design process as a teaching method and technique, providing opportunities for hands-
on experience. Ozdemir (2022) highlighted the importance of such training by demonstrating that educational games
created without prior training were less suitable and moderately aligned with educational content. Ozkan’s (2018) thesis
developed a key model for game design and indicated that teacher candidates could design their own educational games
by following the model’s steps.

In conclusion, teacher candidates need to gain more experience in designing educational games. However, additional
training is required to ensure that these games are effectively integrated with lesson plans. The effective use of
educational games necessitates a comprehensive understanding of game design and its integration into teaching
processes. Therefore, increasing training opportunities that equip teacher candidates with both theoretical knowledge
and practical skills is crucial. Additionally, this study demonstrated that GDKM distinguishes itself from other models by
systematizing the game design process, providing a structured framework that contributes significantly to the literature.

Suggestions
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e Based on the results of this study, it is recommended to raise awareness about the importance of educational games
in teaching processes and to develop programs that will enable pre-service teachers to receive more comprehensive and
practical training on this subject.

e Within the scope of the research, it was seen that the participants were inadequate in the scope of developing digital
games for educational games. Considering this situation, trainings about digital game development tools can be designed.

e The findings of the study revealed that pre-service teachers generally adapted existing games and mostly focused on
board games. Opportunities or environments can be designed where prospective teachers can use their imagination and
creativity to design educational games.

e Itisrecommended that similar studies be conducted with different game design models, different branches and larger
participant groups. Interdisciplinary research can provide a broader perspective on the integration of educational games
into teaching processes.
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Genisletilmis Ozet

Giris
Ogretmenlerin yapilandirmaci yaklasimi esas alan &gretimler yapabilmesi igin sinif icinde ve sinif disinda
uygulayabilecekleri 6gretim, ydntem ve tekniklerine ihtiyaclari vardir (Sara¢c & Bayrak, 2017). Ozellikle fen 6gretiminde;
arastirmalar, etkinlikler ve deneysel calismalar 6n planda oldugu icin yapilandirmaci yaklasimda, kullanilan 6grenme
halkasi modellerinden en kullanisli olani 5E 6gretim modeli tercih edilmektedir (Sarag¢ & Bayrak, 2017). Bu modele uygun
planlamalarin yapilmasinda 5E ders planlari kullanilmaktadir. Gelecegin 6gretmenlerinin kendi alan bilgilerini kullanarak
derslerini planlayabilecekleri yontem ve tekniklerden biri de egitsel oyunlardir.

Burgun’a gore (2015) oyun bireyin kendi segimlerine gore ilerledigi, eglence ya da yarisma ortamini deneyimledigi ve
sisteminin 6geleri ile etkilesim kurdugu butlindur. Oyunlarin bir tiiri olan egitsel oyunlari, egitimciler hedef kazanimlari,
ders ici etkinlikleri veya 6gretim giktilarini degerlendirme amaciyla kullanabilmektedirler (Samur & Comert, 2022). Egitsel
oyun, kuramsal 6grenme ve uygulama arasindaki bag ile kavramlarin somutlastirilabildigi, bireyleri aktif 6§renmenin yani
sira eglence unsuru ile 6grenme ortaminda tutan etkinlikler olarak tanimlanabilir (Ghosh, 2022; Karamustafaoglu & Kilig,
2020). Oyunlari temel alarak tasarlanan 6grenme ortamlarinda fiziksel aktiviteye dayali oyunlar, egitsel kutu oyunlari ve
dijital oyunlar 6ne gikmaktadir.

Bir egitsel oyun ve tasarim siireci incelendiginde ¢ok fazla bilesenin oldugu goérilebilir, derse iliskin kazanimlar, 6grenci
seviyesine uygunluk, dikkat ¢ekici, eglenceli ve 68retici olma bunlardan bazilaridir (Samur & Comert, 2022). Oyun tasarim
modellerinden biri olan, Oyun Tasarimi Anahtari Modeli (OTAM), Ozkan (2018) tarafindan ADDIE 6gretim tasarim modeli
temel alinarak gelistirilmistir. Fen bilimleri 6zellikle biyoloji egitimi konu ve kapsami bakimindan giindelik yasamin icinden
ve soyut kavramlara sahip bir alandir. Alanindaki zor, karmasik ve soyut kavramlar 6grencilerin fen konularini
ogrenmelerinde cesitli gicliklere neden olmakta; bu sebeple fen konularini anlasilir hale getirip, ginlik hayatla
bltinlestirerek somut hale gelmesi gerekmektedir (Can & Yildirim, 2017).

Diinya genelinde egitsel oyun calismalari slirekli artmakta ancak oyunlarin egitim 6gretimde kullanimina iliskin hala
kesfedilmemis calisma alanlari da bulunmaktadir (Ghosh, 2022). Egitsel oyunlar ile ilgili alan incelendiginde, 6gretmen
adaylarinin egitsel oyun tasarimina iliskin stiregleri ve goérislerinin incelendigi calismalar yer almaktadir (Akcanca &
Sémen, 2018; Donel Akgiil & Kilig, 2020; Karamustafaoglu & Aksoy, 2020; Keles vd., 2016; Onen, vd., 2012; Ozkan, 2018;
Seckin Kapucu & Caglak, 2018; Uluay & Dogan, 2016; Usta & Giintepe, 2019; Ustiin, 2020). Alanda 6gretmen adaylarinin
egitsel oyun tasarlama sirecinde kazanim ile iliskilendirmede, oyun bulma konusunda giicliik cektikleri yoniinde
sonuglara ulasan calismalar (Akcanca & S6men, 2018; Kapucu & Gaglak, 2018; Ghosh, 2022) oldugu gibi, 6gretmen
adaylarinin hazirlandiklari oyunlarin nitelikli ve egitici oldugu (Kapucu & Caglak, 2018), dijital oyun tasarim siirecinde bazi
zorluklarin ve kolayliklarin oldugu, suregte oyunlar ile eglenceli ve etkili bir 6§renme ortaminin olustuguna yonelik
bulgulara ulasan (Uluay & Dogan, 2016; Dénel Akgiil & Kilig,2020; Ustiin,2020) calismalar da vardir. Alanyazin taramasinda
yurt disinda yapilan galismalar incelendiginde egitsel oyunlarin biyoloji kavramlarinin 6gretiminde etkili oldugu (Gutierrez,
2014); egitimde kullanilan farkl egitsel oyun tasarim ve gelistirme yaklagimlarinin kavram 6gretimini destekledigi (Amory
& Seagram, 2003); Hicre konusuna yonelik 6grencilerin etkilesimli olarak konuya yonelik bilgilerin ve 6gretim
programlarindaki kazanimlarin kazandirilmasinda bir arag olarak kullanildigi (Deus & Lopez, 2013); Mikroevrim ile ilgili
konunun anlasilmasinda kullanilan egitsel oyunun alternatif bir 6gretim araci olarak etkili sonuglara sahip oldugu
(Meekaew & Pratchayapong, 2020); dijital oyunlarin 6gretimde sik kullanmayi tercih etmeyen ortaokul 6gretmenlerinin,
sinif ortamlarinda dijital oyunlari kullandiktan sonraki gorislerinin incelendigi calismada 6grencilerin ilgilerinde, bilissel
o6grenmelerinde ve motivasyonlarin arttigina yonelik algilarinin incelendigi (Huizenga, Ten Dam, Voogt, & Admiraal,
2017); ogretmen adaylarinin dijital egitsel oyunlara yonelik gorislerinin incelendiginde mifredat iceriklerine uygun
egitsel oyunlarin egitimi destekledigi (Sardone, Devlin-Scherer, Roberta, 2009); 6gretmen adaylarinin siniflarinda dijital
egitsel oyunlari kullanacagi sonucuna ulasildigi (Sardone & Devlin-Scherer, 2010) arastirmalar yer almaktadir.

Egitim fakiltelerinde 6gretmen adaylarinin mesleki yeterliliklerini gelistirebilecekleri ortamlarin olusturulmasi;
adaylarin meslege gectiklerinde 6gretim sirecini, ¢cagdas 6gretim tekniklerini kullanarak daha planl ve programh
ylritmesine yardimci olacaktir. Bu dogrultuda ¢alismanin amaci, biyoloji 6gretmen adaylarinin Oyun Tasarim Anahtar
Modeli [OTAM]' ne gore gelistirdikleri egitsel oyunlarin ve hazirladiklari ders planlarinin degerlendirilmesi; egitsel oyun
tasarlama stlirecine ve siireg icerisinde hazirladiklari 5 ders planlarina yoénelik goriislerinin ortaya konmasidir.

Yoéntem

Calismada nitel arastirma yontemlerinden durum calismasi kullanilmistir. Calismanin érneklemini 2022-2023 egitim
O0gretim yilinda Marmara boélgesinde bir egitim fakiltesinde 6grenim gormekte olan 14 biyoloji 6gretmen adayi
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olusturmaktadir. Calisma biyoloji 6gretmen adaylarinin egitsel oyun hazirlama ve bu oyunlar ile ilgili ders plani hazirlama
siirecine yonelik tasarlanmistir, bu nedenle ¢alismaya baslamadan 6nce katilimcilara galismanin amaci ve siireci hakkinda
bilgi verilmis; gonilli katilim onam formu alinmistir. Adaylarin hazirladiklari egitsel oyunlar, arastirmacilar tarafindan
hazirlanan “Oyun Tasarimi Anahtar Modeli (OTAM) degerlendirme rubrigi” ile degerlendirilmistir. Calismada kullanilan
bir diger veri toplama araci ise, arastirmacilar tarafindan gelistirilen yari yapilandiriimis gériisme formudur. Hazirlanan
oyunlarin degerlendirilmesinde uzman degerlendirme, akran degerlendirme ve 6z degerlendirme olmak tzere tg farkh
degerlendirme yapilmistir. Son olarak her gruptan, egitsel oyun tasarimi ve ders planlama sirecine dahil olan bir
dgretmen aday! secilerek goriismeler yapiimistir. Ogretmen adaylarindan izin alinarak bu gériismeler kayit altina
alinmustir. Yari yapilandiriimis gériisme formunun analizinde ise icerik analizi yontemi kullaniimistir.

Bulgular ve Tartisma

Biyoloji 6gretmen adaylarina dncelikle egitsel oyun, oyun tasarimi, oyun tasarimi anahtar modeli ve egitsel plan
hazirlama konularinda egitim verilmis ardindan gruplar olusturarak OTAM’a uygun istedikleri bir konuda egitsel bir oyun
tasarlamalari istenmistir. Gruplarin oyunlari OTAM oyun tasarim sablonuna uygun hazirlanan degerlendirme rubrigi ile
degerlendirilmistir. Uzman, akran ve 6z degerlendirme olarak 3 farkli degerlendirme sonucu oyunlara ait puanlar ortaya
cikmistir. Ardindan 6gretmen adaylariyla goriisme yapilarak egitsel oyun tasarlama siireci hakkindaki goris ve diistinceleri
belirlenmistir.

Calisma sonucunda gruplarin OTAM degerlendirme rubriginde en yiksek 6z degerlendirme puani “Biyoloji Tombalasi”
ve puani 94'tiir. Akran degerlendirmesine gbére oyun tasarim modeline en uygun oyun ise 91 puan ile “Biyopoli” oyunu
iken uzmanlar tarafindan yapilan degerlendirmelerde ise en yiiksek puani alarak oyun tasarim anahtar modeline uygun
bulunan oyun 75 puan ile “X-O” olmustur. X-O oyunu 6z degerlendirme puani duslik iken, akran ve uzman puanlarina
gore OTAM’a uygundur. Biyoloji tombalasi oyunun da ise 6z degerlendirme puanlarinin yiksek oldugu goriilmektedir.
Yani oyunu hazirlayan adaylar, belirlenen kriterlere oyunda yeterince yer verdigini disinirken, akran ve uzman
degerlendirmesine goére oyun uzerinde diizenlenmesi gereken noktalarin oldugu sdylenebilir. Biyotabu oyunu
degerlendirme puanlarinin birbirine yakin oldugu gorilmektedir. Oyunun degerlendirilmesinde katilimcilar ve uzmanlar
benzer goérislere sahiptir. Ogretmen adaylarinin egitsel oyunlarinin, analiz, degerlendirme, gelistirme, uygulama ve
degerlendirme basamaginda yer alan adimlara uygun oldugu sodylenebilir. Hazirlanan egitsel oyunlar incelendiginde, var
olan oyunlar (monopoly, X-O, tabu vb.) biyoloji icerikleri ile birlestirilmistir. Ogretmen adaylari egitsel oyun tasarim
sirecinde 6grendikleri bilgiler dogrultusunda oyunlar lzerinde dizenlemeler yaparak ve 6zgiin bilesenler de ekleyerek
oyunlarini hazirlamislardir. Ogretmen adaylarinin tasarladiklari egitsel oyunlar dersin kazanimina uygun, farkli becerilerin
kullanilmasina yénelik mekanik ve elementlere sahip oldugu gorilmektedir. Egitsel oyun tasarimlarinda dijital oyunlarin
tasarimlarini tercih etmedikleri goriilmektedir. Calismanin diger bolimiinde 6gretmen adaylarinin egitsel oyun siireci ile
ilgili gorasleri alinmistir. Bu gorlismede yer alan sorular; egitsel oyun tasarim sireci, ders planlama siireci ve adaylara
verilen egitim ile ilgilidir. Bu sorulara verilen cevaplara gére 6gretmen adaylarinin egitsel oyun tasariminda keyif aldiklari
ancak zaman zaman zorlandiklarini belirtmislerdir. Uluay ve Dogan (2016), calismalarinda egitsel oyun egitimi verilen
O6gretmen adaylarinin dijital oyun tasarim yetkinliklerinin ve gorislerinin olumlu yonde gelistigi sonucu; calismamizda
ulastigimiz egitsel oyunlarin ise yarar olmasi, sirecten keyif almalari gibi bulgularla 6rtiismektedir. Yine Keles vd. (2016)
yaptigl calismada, 6gretmen adaylarinin egitsel oyun hazirlama siirecinde eglendiklerini belirtmektedir. Ogretmen
adaylarinin konu seciminde genelde kendilerinin hoslandiklari veya zorlandiklari biyoloji konularini tercih ettiklerini
paylasmislardir. Ogretmen adaylari tasarladiklari oyunlarin piyasada bulunan oyunlar oldugu igin oyun mekanik ve
elementlerine ekleme veya ¢ikarma yapmadiklarini belirtmislerdir. Ustiin (2020) calismasinda 6gretmen adaylarinin dijital
oyun gelistirme silirecinde hedef kitleye uygunluk ve oyunun amaci gibi oyun tasarim basamaklarini kullandigini ve oyun
gelistirme siirecini olumlu etkiledigini belirtmistir; calismanin bu sonucu elde ettigimiz sonuglari destekler niteliktedir:
arastirma verilerine gore oyun tasarim sirecinde etkili bir oyun tasarim modelinin, siireci kolaylastirip 6grencilere yararh
oldugu sonucuna ulasiimistir. Ozkan (2018) tez calismasinda, oyun tasarimi anahtar modelini gelistirmis ve 6gretmen
adaylarinin model basamaklarini takip ederek kendi egitsel oyunlarini tasarlayabileceklerini belirtmistir. Bu ¢alismada
O0gretmen adaylarinin tasarladiklari oyunlardan aldiklari degerlendirme puanlarinin yiiksek olmasi 6gretmen adaylarinin
modele uygun bir egitsel oyunu bireysel olarak tasarlayabileceklerini géstermektedir. Yeniden bir oyun tasarlayacak
olsalar daha yaratici ve farkl oyunlar tasarlamak istediklerini belirtmislerdir. Ogretmen adaylari egitsel oyuna uygun ders
planlama asamasinda zayif kalmislar, tasarladiklari oyunlari genellikle degerlendirme asamasinda kullanmayi tercih
etmisler, bir grup ise kesfetme asamasinda kullanmistir. Glrpinar’in (2017) calismasinda da fen bilimleri 6gretmen
adaylari egitsel oyun materyali ve ders plani hazirlamada yeterli gérilmus ve adaylarin egitsel oyunlari egitim 6gretim
sirecine 6nemli katkilari olacagi sonucuna ulagmistir. Arastirma sonucunda elde edilen bulgulara gére biyoloji 6gretmen
adaylari ile yapilan gériismelerde ders planlarinin hazirlanmamasi durumu arastirma ile benzer nitelik tasimamaktadir.

Egitsel oyunlarin 6grencilerle paylasilmasinda 6gretmenlerin Ustlerine diisen gorev; egitim ortaminin diizenlenmesi,
konuya iliskin bir planin hazirlanmasi ve konunun kazanimina uygun egitici ve eglenceli etkinliklerin secilmesidir. Derslerini
monotonluktan kurtarmak isteyen 6gretmenler yeni ve konuya yonelik bir egitsel oyunun olusturulmasinda; kaynaklari
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kullanarak, bir oyunun sahip olmasi gereken oOzellikleri bilerek bir egitsel oyun tasarlayabilmelidir. Bu nedenlerle
O0gretmen adaylarinin egitsel oyunlari 6grenme ortamlarinda teorik ve pratik olarak uygulayabilmeleri gerekmektedir.
Yapilan galismalar egitsel oyunlarin egitim 6gretimdeki yerinin ve 6neminin fark edilmedigini ve alanda 6gretmen
adaylarinin egitsel oyunlara yonelik daha genis kapsamli ve uygulamali egitim almak istediklerini gostermektedir. Egitim
fakultelerinde egitsel oyunlar, tasarimi ve derse entegre sireci ile ilgili bir ders veya segmeli ders olarak okutulabilir.
Egitsel oyunlarin ders planlama sireci ile ilgili daha ayrintili bilgiler verilebilir.
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APPENDIX 1: Game Design Key Model (GDKM) Evaluation Rubric

Oyun Tasarim Anahtar Modeli Degerlendirme Rubrigi

Kriter / Olgiit

Hayir (1)

Kismen (2)

Evet (3)

1) Hazirlanan oyuna verilen uygun bir isim verilmistir.

2) Hazirlanan oyunun oyuncu sayisi belirtilmistir.

3) Hazirlanan oyunun hedef kitlesi agikca belirtilmistir.

4) Hazirlanan oyunun igine aldigi kazanimlar net bir sekilde
belirtilmistir.

5) Hazirlanan oyunda oyuncunun hedefi net bir sekilde belirtilmistir.

6)Hazirlanan oyunun hangi becerilere yénelik oldugu ifade
edilmistir

Stratejik diisinme ve akil yuriitme becerisi
Problem ¢ozme

Yaraticihk

3 boyutlu disiinme

isbirlikci calisma

Bilgisayar becerileri

Saglikli devamhhgini saglama

Duygusal gelisim

Motor beceriler

7) Oyun igin gerekli malzemeler belirtilmistir.

8) Oyun da kullanilacak mekanikler net ve anlasilir bir sekilde
belirlenmistir.

Oyun tasarim amaci ile oyun mekanigi uyumludur

Oyun tasariminda oyuncu fiziksel ve zihinsel anlamda asiri
zorlanmamaktadir.

Oyun mekanigi kolay anlasilabilirdir.

Oyun hedef oyuncu kitlesinin yasina uygundur.

Oyun mekanigi tematik ve eglencelidir.

9) Oyunun her asamasinda oyunculara verilecek geri bildirimler
belirlenmistir.

Geri bildirim glidileyicidir.

Geri bildirimler yonlendiricidir.

Geri bildirimler pekistiricidir.

10) Oyun kurallari agik, net ve anlasilir bir sekilde belirtilmistir.

11) Oyun tasarimini zenginlestiren eglenceyi arttirici destekleyici
mekaniklere yer verilmistir.

12) Hazirlanan oyunun nasil bitecegi belirtilmistir.

13) Hazirlanan oyun egitsel agidan uygulanabilir.

14) Hazirlanan oyun egitsel agisindan kullanighdir.

15) Hazirlanan oyuna uygun bir egitsel planlama yapilmistir.
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APPENDIX 2: Game Design Key Pattern Template

Oyun tasarim $Sablonu

Oyunu O!_.rur'!un _
gelistirenler: mekanikleri
nelerdir?

Oyunun
kazamimlan;

Oyuncunun
hedefilgorevi?

Oyunun hede
kitlesi/ yaglan:

Oyunun
destekleyici
mekanikleri
nelerdir?

Oyun hangi
becerileri
gelistirmeye
yoneliktir?

Cyunu
geligtirenler:

Oyun nerede Oyun _
nasil oynanir? malzemeleri
nelerdir?

Cwundaki geri
hildirimler nelerdir?

Oyun nasil oynamr?
kurallan nelerdir?

Oyun ne zaman
biter ?
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