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Dear Readers,

We are delighted to present you the November 2024 issue of the Journal of Limitless
Education and Research.

The aim of our Journal, which has been continually published by the Limitless Education and
Research Association (LERA) for 8 years since 2016, is to contribute scientifically to the field of
education and research. To this end, theoretical and applied original studies are published for free
and shared with readers at nationwide and worldwide.

The Limitless Journal of Education and Research is published in Turkish and English three
times a year and indexed in EBSCO, Education Full Text (H. W. Wilson) Database Coverage List, which
is accepted as a field index by the Higher Education Council (UAK in Turkish). Additionally, it is
indexed in various national and international indexes such as ASOS, DRIJI, ESJI, OAJl, ROAD, SIS,
SOBIAD, Worldcat, and receives numerous citations. To the SOBIAD impact factor, our journal is in
the top 90th among scientific journals in our country. Our initiatives and studies continue so as to
let our journal be scanned in national and international indexes.

SEAD Journal, an internationally peer-reviewed journal, is published with scientific
contributions of articles, research, and projects by academics, researchers, educators, and teachers
from different countries. Our journal has been maintaining its publication for eight years without
compromising its academic and scientific quality, delivering current and new studies to readers in
the field.

In this issue of our journal, four scientific research and articles related to education are
included. We would like to thank all the editors, authors, reviewers, and translators who contributed
to the preparation and publication of this issue.

We extend our respect with the hope that our journal will contribute to scientists,
researchers, educators, teachers, and students in the field.

LIMITLESS EDUCATION AND RESEARCH ASSOCIATION




The Journal of Limitless Education and Research, Volume 9, Issue 3

Sinirsiz Egitim ve Arastirma Dergisi, Cilt 9, Sayi 3

Degerli Okuyucular,
Sizlere Dergimizin Kasim 2024 sayisini sunmaktan biytk mutluluk duyuyoruz.

Sinirsiz Egitim ve Arastirma Dernegi (SEAD) tarafindan 2016 yilindan bu yana 8 yildir kesintisiz
olarak yayinlanan Dergimizin amaci, egitim ve arastirma alanina bilimsel yonden katki saglamaktir.
Bu amagla kuramsal ve uygulamali 6zglin calismalar Ucretsiz yayinlanmakta, ulusal ve uluslararasi
dizeydeki okuyucularla paylasiimaktadir.

Sinirsiz Egitim ve Arastirma Dergisi (SEAD), yilda {i¢ say olarak Tirkce ve ingilizce
yayinlanmakta, UAK tarafindan alan indeksi olarak kabul edilen EBSCO, Education Full Text (H. W.
Wilson) Database Covarage List’te taranmaktadir. Ayrica ASOS, DRJI, ESJI, OAJI, ROAD, SIS, SOBIAD,
Worldcat gibi ulusal ve uluslararasi cesitli indekslerde taranmakta ve ¢ok sayida atif almaktadir.
SOBIAD etki faktériine gore Dergimiz, Ulkemizdeki bilimsel dergiler icinde ilk 90. sirada
bulunmaktadir. Dergimizin ulusal ve uluslararasi indekslerde taranabilmesi i¢in girisimlerimiz ve
¢alismalarimiz devam etmektedir.

Sinirsiz Egitim ve Arastirma Dergisi (SEAD), uluslararasi hakemli bir dergi olmakta, farkli
Ulkelerdeki akademisyen, bilim insani, arastirmaci, egitimci ve Ogretmen yazarlarin makale,
arastirma, proje gibi bilimsel katki ve destekleriyle yayinlanmaktadir. Akademik ve bilimsel
kalitesinden 6din vermeden sekiz yildir yayin hayatini siirdiirmekte, giincel ve yeni calismalari
alandaki okuyuculara ulastirmaktadir.

Dergimizin bu sayisinda egitimle ilgili dort bilimsel arastirma ve makaleye yer verilmistir. Bu
sayinin hazirlanmasi ve yayinlanmasinda emegi gegen bitlin editor, yazar, hakem ve gevirmenlere
tesekkiir ediyoruz.

Dergimizin alandaki bilim insani, arastirmaci, egitimci, 6gretmen ve 6grencilere katkilar
getirmesi dilegiyle saygilar sunuyoruz.

SINIRSIZ EGITIM VE ARASTIRMA DERGISI
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Evolutionary Pedagogy: Evolutionary Foundations of Certain
Pedagogical Practices and Their Implications in Teaching
Processes

Assoc. Prof. Dr. Levent VURAL, Trakya University, leventvural2003@yahoo.com, 0000-0001-
9302-6143

Abstract: Human evolution is the result of highly complex biological, psychological and cultural
changes over millions of years. This process can be traced back to the evolution of modern humans, thanks
to the ability of human ancestors to adapt to environmental conditions. The evolutionary process involves
the development not only of physical characteristics, but also of mental capacities and social structures.
It is therefore a natural consequence that evolution has fundamentally influenced human cultural and
psychological traits. The main reason for the emergence of fields such as evolutionary psychology and
evolutionary psychiatry in the light of recent studies is the search for the contributions of evolutionary
processes to such fields. Evolutionary pedagogy is basically the result of such a search. It was shaped as a
result of the search for the reflections of psychological and cultural situations affected by evolutionary
processes on pedagogy. Therefore, evolutionary pedagogy is a synthesis and it seeks to explain how many
pedagogical practices may have been shaped in the evolutionary process. To this end, it draws heavily on
evolutionary psychology and directly on human biological evolution. Such a quest for grounding predicts
that a more beneficial process can be realized in the teaching-learning process by reproducing
evolutionary situations in the classroom environment. In other words, the learning process can become
more effective if teachers use the features compatible with evolutionary processes in their teaching
techniques, classroom management, and the development of skills for learning to learn, and if they
include them in the classroom environment. This is the main starting point of the study. Throughout the
study, some examples of the pedagogical practices in which can manifest itself are emphasized. In
addition to the explanations and examples given in the study, other researchers may associate different
pedagogical practices with evolutionary processes. Therefore, evolutionary pedagogy is not only a new
field but also a field that is open to the interest of researchers as a field open to development.

Keywords: Evoluation, Evolutionary pedagogy, Instruction, Evolutionary psychology

Cited in: Vural, L. (2024). Evolutionary pedagogy: Evolutionary foundations of certain pedagogical practices and their
implications in teaching processes. The Journal of Limitless Education and Research, 9(3), 340 - 361.
https://doi.org/10.29250/sead.1548887



https://doi.org/10.29250/sead.1548887

(\%=zz7 Evolutionary Pedagogy: Evolutionary Foundations of Certain...

Levent VURAL

1. Introduction

Enhancing the quality of teaching-learning processes has been a major focus for experts
in the pedagogy field for many years. A wide range of practices and approaches have been
discussed within the framework which include teaching models, strategies, methods and
techniques, classroom management, assessment, evaluation approaches and distance
education, with some of them being presented as alternatives in the literature to address
existing problems. When considering these practices from the perspective of teaching methods
and techniques, student-centered education, active learning, STEM, STEM-A applications, and
robotics coding activities can be highlighted. In terms of distance education processes, examples
include mobile learning, wearable technologies, and generative artificial intelligence (Al) tools.
For assessment and evaluation approaches, process-based methods, and the use of Al in
assessment activities are key examples. In addition, efforts to reflect individual differences in
education, home school practices, and the emergence of approaches such as curriculum-less
curriculum can be described as other prominent educational practices within this framework.
Different perspectives of all these educational practices might be the result of ongoing search
for 'effectiveness in teaching processes,' which lies at the core of educational research. Stating
that the learner is at the core of the search for effectiveness is a reasoning that can be easily
made and is consistent with the nature of education. This conclusion can be interpreted as the

idea that the human being is the subject of the pursuit of quality in teaching.

Education is a social phenomenon that supports the development of human beings not
only cognitively but also socially and psychologically and should be a source for diverse thinking
and search for meaning. As a biological, psycho-social, and philosophical (Alper, et al., 2001)
being, humans have the opportunity to develop and realize themselves through education. The
advancement of educational opportunities has shaped modern civilization, and the
development of civilization, in turn, created modern human. Though the emergence of modern
humanity is the result of a long and challenging process, the essence of this fascinating story lies
in the evolution process of humankind, which serves as the script for this captivating narrative
written by nature. Demirsoy (2023) emphasizes that understanding how this magnificent story
has successfully overcome challenges and barriers of its unique evolutionary process and
reached the present day will teach humankind to hold deep respect and love for all living beings.
Evolution plays a key role “in fostering an appreciation of even the smallest and most mundane

forms of life, in encouraging respect for their life stories”.
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Human evolution is a long-lasting process with different stages and aspects and is too
comprehensive to be reduced to mere biological development. It is also essential for
understanding a wide range of social and psychological phenomena. This process, demonstrated
by the findings of the theory of evolution, has been gaining momentum for more than 150 years.
Except in certain conservative and political circles worldwide, debates over the validity of
evolutionary theory have nearly come to the end. With the theory of evolution, profound shifts
have been experienced in the explanation of biological diversity as well as in our overall
perspective on life. In this regard, the theory of evolution has both significantly contributed to
and been influenced by humanity's search for meaning. Initially considered to be a field of study
only for biology and anthropology, the theory of evolution has expanded beyond this framework
and has become the subject of many fields such as philosophy, theology, psychology, social
psychology, economics, reproduction and selection, population dynamics. Basibiyik (2023)
highlights that evolutionary theory has a unique aspect compared to other scientific theories.
He notes that although evolution represents continuous change, it encompasses a timespan far
beyond a human lifetime and can only be observed through careful examination of nature. He
emphasizes that evolution has a multifaceted impact on life. The theory of evolution through
natural selection provides revolutionary insights into understanding the design of the human
mind and brain (Tooby & Cosmides, 2005). All living species today have emerged through the
transformation of other species. The theory of evolution is a biological framework that explains
this phenomenon, taking into account many factors such as natural and sexual selection, genetic

drift, mutation, migration and epigenetic factors (Karaca, 2023).

One of the ways evolution impacts life is through its role in explaining human behavior
by referencing evolutionary processes. The field of “evolutionary psychology”, which draws
attention to evolutionary processes in the shaping of human behavior and deals with the
psychological aspects of human beings, has become a significant area of study since its
emergence. Solak and Bakirci (2017) suggests that the early seeds of evolutionary psychology
were sown by Darwin, citing his statement that "psychology, mental powers and abilities should
be acquired slowly and gradually”. According to evolutionary psychologists, since the human
mind and behavior have developed with a specific purpose and internal consistency, it is
essential to study human evolutionary history and analyze human behavior within this context
(Solak & Bakirci, 2017). Kurzban (2012) also notes that evolutionary psychology is based on the
premise that the information-processing structures of the human mind were acquired through

natural selection and that this field is grounded in the principles of evolutionary biology and
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cognitive science. Also Tooby and Cosmides (2005) argue that evolutionary psychology can be
seen narrowly as a scientific project mapping our evolved psychological mechanisms and broadly
as a project to reformulate and extend the social sciences and medicine in light of the
progressive mapping the evolved architecture of human species. In this context, the number of
publications on "evolutionary psychology" has noticeably increased in recent years, as the field
has been interpreted more broadly and has interacted with various other disciplines. For
example, as of October 2024, a search on Science Direct's open access platform reveals 2,937
publications on "evolutionary psychology" dating back to 2000, underscoring significant growth

and widespread interest in this field (https://www.sciencedirect.com, October 24, 2024). It is a

natural consequence that evolutionary psychology, which emphasizes the role of evolutionary
processes in shaping human behavior, would also influence educational sciences, which can be

interpreted as a technology for behavior acquisition.

Educational sciences have benefited from fields such as developmental and learning
psychology in designing instructional processes that cater to group dynamics and individual
development. Findings from psychology serve as fundamental insights for educational sciences.
Many pedagogical practices within educational sciences are shaped by the findings of
psychology. From the development of teaching principles and methods to the establishment of
classroom management processes, as well as learning strategies, memory aids, and techniques
for enhancing learning motivation, many pedagogical practices are based on psychological
findings (behaviorist theory, cognative theory, memory and perception, information processing
theory, multiple intelligence etc.) related to learning theories, cognitive and physiological
development, and social-emotional growth. These scientific findings have been the source of
providing teachers with educational content that has diverse practical applications. In this
context, numerous teaching methods, techniques, and principles have been developed to
facilitate the achievement of learning outcomes at various levels, resulting in a rich educational
content in the field. Within this enriched educational content, teachers may choose certain
educational practices over others by considering various factors to ensure an effective teaching
process. For example, choices regarding teaching methods and techniques can be influenced by
factors such as the level of learning outcomes, the learning environment, class size, and other
variables. This suggests that some teaching methods and techniques may be more advantageous

than others, depending on the specific variables at play.

Among these variables, there is one that has not been widely discussed but could be

considered a significant factor in educational choices as research in evolutionary psychology

343 The Journal of Limitless Education and Research, 9 (3), 340 - 361


https://www.sciencedirect.com/

(\%=zz7 Evolutionary Pedagogy: Evolutionary Foundations of Certain...
Levent VURAL

continues to grow. This suggests that another variable, informed by evolutionary psychology,
might soon be brought to teachers' attention as a factor in shaping their educational
preferences. This variable could be "evolution" and the "psychological processes" it reveals. If
certain pedagogical practices within different areas of educational sciences prove to be more
advantageous for learners, supporting these practices with findings from evolutionary
psychology could help create a more effective and theoretically grounded educational process.
This approach would contribute to the theoretical grounding of a more advantageous
educational process in favor of students. This may enable teachers to choose some pedagogical
practices (teaching methods-techniques, classroom management, assessment and evaluation,
etc.) that are in line with the findings of evolutionary processes to achieve a good learning
outcome in the teaching-learning process. Additionally, educational practices that incorporate
variables advantageous in evolutionary processes—such as competition, cooperation, and
altruistic behavior— could be influential in shaping teachers’ instructional decisions. In
conclusion, the basis of teachers' choices regarding educational practices can be considered a
variable influenced by "evolution" and the "social and psychological processes" shaped by
evolutionary processes. Additionally, understanding the evolutionary foundations of certain
educational practices may provide teachers with valuable insights for interpreting teaching

processes and student behaviors.

In this context, the current study investigates whether certain pedagogical practices in
educational sciences can be supported by findings of evolutionary psychology and explores
whether these practices offer an advantage in creating richer learning experiences. This study is
designed on this basic assumption. The aim is not to suggest that certain pedagogical practices
are unnecessary or ineffective, but rather to explore their potential benefits in light of
evolutionary psychology. Each pedagogical practice carries educational value and is based on
valid scientific evidence. The primary aim of this study is to explore whether certain pedagogical
practices, in alignment with findings from evolutionary psychology, can offer a richer learning
experience by seeking evolutionary underpinnings. Consequently, the study first focuses on
evolutionary psychology and then discusses which pedagogical practices may contain more

variables that contain evolutionary advantages.
1.1. Evolutionary Psychology

Evolutionary psychology is the application of principles and generalizations from

evolutionary biology to psychological theory and research. Its fundamental assumption is that
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the human brain is composed of numerous specialized mechanisms shaped by natural selection
over long periods to address the information-processing challenges faced by the ancestors.
These issues often include topics such as food selection, the formation of social hierarchies, the
distribution of resources among offspring, and mate selection (Durrant & Ellis, 2013). Karaca
(2023) describes evolutionary psychology as a discipline that explains human behavior in
relation to the species' evolutionary history and opens inquiries into human nature. He
emphasizes that scientific debates related to evolutionary psychology encompass topics such as
adaptation, levels of natural selection, gene-centered approaches, and whether the human
mind is modular. Evolutionary psychology assumes that human behavior and cognitive
processes are evolutionarily shaped, and that these behaviors can be traced back to common
ancestral patterns. Evolutionary psychologists believe that the programs constituting the human
mind were designed by natural selection to solve adaptive problems regularly encountered by
our hunter-gatherer ancestors, such as mate selection, cooperation with others, hunting,
foraging, child-rearing, navigation, avoiding predators, and preventing exploitation (Tooby &
Cosmides, 2005). Hundreds of psychological and behavioral phenomena, which could not have
been discovered without the guiding framework of evolutionary psychology, have been
experimentally documented by researchers working in this field (Buss, 2005). Tooby and
Cosmides (2005) note that the long-term scientific goal of evolutionary psychologists is to map

out the universal aspects of human nature.

Karaca (2023) argues that evolutionary psychology is influenced by E. O. Wilson's
sociobiology, which he began developing in the 1970s. He notes that while sociobiology
primarily focuses on population-level adaptive features in both human and animal species,
evolutionary psychology is more concerned with individual behavior and its evolutionary origins.
However, since both disciplines are shaped by biological and genetic determinism, they are,
according to him, subject to similar criticisms. In the literature (Abed & Smith, 2022; Buss, 2005;
Karaca, 2023), evolutionary psychology presents some concrete conclusions based on the
evolutionary development of humankind. These conclusions aim to reveal the evolutionary
foundations of certain human behaviors, group relationships, and the development of mental

traits. Some of these conclusions regard the following:
a. Sexual selection and mating strategies
b. Parenting behaviors

c. Cognitive processes, visual perception, and attention
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d. Emotions and emotional expression from an evolutionary perspective
e. Interaction and mate selection

f. Attachment within the framework of evolutionary psychology

g. Aggression in terms of evolutionary processes

h. Morality and moral development

i. Schizophrenia, substance abuse and childhood trauma

j. An evolutionary perspective on depression and suicide

k. Group processes in terms of evolutionary psychology

These conclusions represent the scientific fields of study that evolutionary psychology
explores to understand human behaviors and cognitive processes. The findings derived from
these areas are discussed by evolutionary psychologists as well as anthropologists and
researchers in the social sciences, with ongoing discussions reflecting diverse perspectives. Buss
(2005) also highlights that the conceptual foundations of areas such as the nature and specificity
of psychological adaptations and the significance of individual differences are still the focus of

debate.

Among the conclusions mentioned above, it can be stated that the evolutionary findings
related to 'cognitive processes,' 'visual perception and attention,' and 'group processes' are the
ones most likely to directly influence educational processes. Group processes, including
cooperation and altruistic behaviors, are particularly significant as they provide considerable
evolutionary advantages. These conclusions of evolutionary psychology can be further
expanded when considered in relation to educational processes in general. Insights into
aggression, emotions and their expression, and moral development can also provide
foundational considerations for educational practices. Other conclusions are more closely

related to mate selection, reproduction, and various psychological processes in humans.

This study primarily focuses on the evolutionary foundations of cooperation and
cognitive processes. Within this framework, the study firstly addresses the findings of
evolutionary psychology on cooperation, altruistic behavior and group processes. It then

explores which educational practices might incorporate these processes.

Teber (2017) considers the intensification of socialization needs among humans as one

of the significant evolutionary milestones. The need to socialize and cooperate in hard-to-
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defend, enemy-rich grasslands is an essential characteristic among advanced primates. Teber
(2017) emphasizes the importance of socialization and cooperation by noting that individuals
who fall outside their society quickly lose the skills they have developed within it. He even
suggests that in environments where such conditions are absent, there could be evolutionary
regressions in certain features (talking, walking on two legs, etc.). Huxley (1942) highlighted that
when Darwin formulated the theory of evolution, the key assumptions were "natural selection"
and "adaptation.", and that natural selection inherently involves competition among organisms.
Only in this way can surviving organisms reproduce and pass on their genes to their offspring.
From this perspective, cooperation and altruistic behavior might not seem to provide an
evolutionary advantage. While altruistic behaviors can sometimes be costly for the behaving
organism (decreasing the probability of survival), they also create an advantage (increasing the
probability of survival) for them. In this case, acting for the benefit of others at the expense of
reducing the probability of one's own survival does not seem very adaptive in evolutionary terms
(Uziimgeker, et al., 2019). The theory of evolution predicts that altruistic behaviors detrimental
to the organism will disappear either through the organism's learning process or due to its
inability to pass on its genes to the next generation. However, there is substantial evidence
showing that altruistic and cooperative behaviors are still common (Bahgekapili, 2023).
Socialization and cooperation may have been advantageous in the evolutionary process by
producing behaviors such as the sense of belonging, trust, and the pursuit of closeness, thereby
increasing humans' chances of survival and reproduction. Yerlikaya and Dogruyol (2020) state
that many living things in the natural environment must cooperate to survive and sustain their
vitality with less energy consumption. Initially thought to be directed primarily towards close
relatives (as cited in Yerlikaya & Dogruyol, 2020, from Hamilton, 1964), these types of behaviors
later emerged as being directed toward non-relatives as well. In some cases, it has even been
emphasized that, beyond cooperative behavior, altruistic actions are taken to secure future
reputation and potential assistance (as cited in Yerlikaya & Dogruyol, 2020, from Nowak &
Sigmund, 2005). All these helping and cooperative behaviors are defined as prosocial behaviors
(Karadag & Mutafcilar, 2009; Yerlikaya & Dogruyol, 2020). Demirsoy (2023) notes that within the
human species, “Homo erectus” was the first species to distinguish itself from others by learning
to live and hunt together through cooperation with its kind. He believes that this species not
only used fire effectively but also developed the ability to shape its mouth to produce sounds,
and thus, over time, the ability to speak. This, in turn, paved the way for resolving disputes

through conversation, giving the human lineage a powerful tool. Dursunoglu (2016) states that
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Peter Kropotkin brought a new dimension to Darwin's theory of evolution by interpreting it
within the framework of cooperation and solidarity. According to Kropotkin (1902), cooperation
and solidarity are not only factors in the evolution of humans but also in the evolution of many
species within the animal kingdom (as cited Dursunoglu, 2016). The struggle for survival and
successfully overcoming it may not only be possible through self-sufficient and independent
individuals. Altruism among humans is unique in nature, and cooperation plays a significant role
in such behaviors. Humans cooperate on a much larger scale compared to most other mammals

(Uztimgeker, et al., 2019).

The literature includes various explanations and theories regarding the emergence of
altruistic behavior. These can be classified into individual and gene-based theories, and theories
based on different group processes (Bahgekapili, 2023; Uziimgeker, et al., 2019). These theories
address evolutionary, psychological, and cultural processes to explain human cooperation and

altruism. Below is a table that presents this classification in detail.

Table 1

Classification of theories explaining human altruism

Gene and Individual-Based Theories as Units of Evolution

Theories Level of Mechanism of Species in Which
Selection Selection Selection is Observed
Kin Selection Theory Gene Selection of shared All organisms
(Hamilton, 1971) genes
Reciprocal Altruism Theory Individual Inter-individual Social creatures
(Connolly & Axelrod, 1984) competition
Social Contract Theory Individual Inter-individual Social creatures
(Cosmides & Tooby, 1992) competition
. . Intrasexual
Cost:éil‘izra:'llr;g;(;eory Individual competitio.n, mate All organisms
selection

Group-Based Theories as Units of Evolution

Theories Level of Mechanism of Species in Which
Selection Selection Selection is Observed
. H d
Group Selection Theory (Sober Inter-group . umans an. so.me
. Group . insect species like
& Wilson, 2007) competition .
bees and termites
Strong Reciprocity Theory Inter-group
G H
(Gintis, 2000) roup competition umans
Inter-group
Cultural Selection Theory Grou competition, Humans
(Henrich, 2004) P conformist
transmission
Th f Reci |
eory of Reclproca Individual, Inter-group
Dependence (Tomasello, . . Humans
Group competition, hunting

2018)

Source: Uziimgeker, et al., 2019, p. (95).
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As illustrated in Table 1, the place of altruism in social life has been classified based on
genes and group selection. Gene-based classifications correspond to a general understanding
where altruistic behaviors provide evolutionary advantages and genes associated with such
behaviors are selected and proliferated within populations. Group selection refers to the
process where altruistic and cooperative behaviors that produce positive outcomes within
groups are selected and passed on to future generations through inter-group competition
(Bahgekapili, 2023; Wilson, 1997). According to Uziimceker, et al. (2019), in groups where
cooperation and altruistic behaviors have become norms, prosocial behaviors facilitate the
adaptation of individuals bearing genes associated with such behaviors. Consequently, these
individuals are expected to have more advantages in the long run. Culture-based group selection
may ensure the survival of groups with prosocial members, which over time may lead to the
incorporation of genes associated with such behaviors into the human genotype. Despite the
intense competition in nature, the presence of prosocial and altruistic behaviors in individuals
that can be attributed to different reasons (genes, group, and cultural factors) can be seen as a
consequence of their advantages in social processes. This type of behavior seems to have
become widespread in society as a reflection of natural selection in individuals. Prosocial and
altruistic behaviors in individuals can reinforce various attributes, including a sense of
usefulness, self-confidence, appreciation, approval, stress reduction, and psychological
resilience (Aknin, et al., 2018; Hoffman, 1978; Lazar & Eisenberger, 2022; Parmaksiz, 2021;
Schroeder & Graziano, 2015; Yavuzer, 2017). These benefits can indeed be classified into
individual and societal advantages. Additionally, Midlarsky (1991) identified several reasons why
prosocial behaviors benefit individuals, which include facilitating distance from personal
problems, enhancing the understanding of values and meaning, increasing perceived
competence, improving mood, and ensuring social integration. All these attributes contribute to
psychological well-being. On a societal level, the widespread adoption of sharing, reduction of
freeloading and selfishness, effective resource utilization, and maintenance of social trust can

help decrease intense competition and conflict within communities.

The prevalence of individuals with prosocial behaviors within populations is widely
recognized in the literature as providing an evolutionary advantage for the survival of human
communities. Incorporating perspectives and approaches that reproduce the positive
evolutionary outcomes of prosocial behaviors and foster learners' development both cognitively
and socio-emotionally within the teaching-learning process can lead learners to achieving

greater learning outcomes. Since these approaches reproduce the diverse and advantageous
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behaviors shaped through evolution, they can be prioritized by teachers and effectively
employed in learning environments. In terms of teaching strategies, methods, and techniques,
“cooperative learning” is thought to be the approach that embodies all these advantageous
aspects. Cooperative learning not only promotes cognitive development in instructional
processes but also can evoke and reproduce prosocial behaviors that provide evolutionary
advantages, resulting in lasting learning outcomes. In other words, the benefits of cooperative
learning in education are fundamentally rooted in evolutionary processes. Cooperative learning
brings the advantageous traits produced by evolution into the classroom setting. Slavin (1999)
even describes cooperative learning as one of the greatest success stories in educational
innovation. Felder and Brent (2007) highlight the numerous benefits of cooperative learning in
the teaching-learning process, including the development of higher-level reasoning and critical
thinking skills, deeper understanding of the material, lower levels of anxiety and stress,
increased intrinsic motivation for learning, the ability to view situations from others'
perspectives, more positive and supportive relationships with peers, a more favorable attitude
towards subject areas, and higher self-esteem. Learning in cooperative groups can facilitate the
emergence of a wide range of developmental traits and support their reinforcement within the
group. In addition to socio-emotional learning, cognitive processes are also strongly supported
through cooperative learning. Bell and Hernandez (2017) emphasize that group learning is
crucial for the transfer of adaptive knowledge, noting that group activities in modern education
reinforce this claim. Agikgoz (1995) highlights the multifaceted benefits of cooperative learning

in the teaching-learning process, noting the following:

“Cooperative learning positively contributes to cognitive learning outcomes
and processes, enhances motivational and emotional aspects such as motivation,
anxiety, and attitudes, fosters the creation of a supportive learning environment,
facilitates the development of complementary learning outcomes like leadership,
sharing, and critical thinking, and aids in the individualization of instruction (p.171-

172).”

The multidimensional learning environment created by cooperative learning may not be
as fruitful when other teaching methods and techniques are employed. Traditional teacher-
centered approaches, often characterized as conventional, appear to fall short in fostering socio-
emotional traits, encouraging productive learning, and achieving cognitive depth to the same
extent as cooperative learning groups. Moreover, some teaching methods, rather than

enhancing prosocial behaviors, may inadvertently promote the undesirable feeling of
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"competition" within the learning process. Bell and Hernandez (2017) emphasize that
cooperative learning typically results in increased academic achievement and positively
influences inter-ethnic group relations, self-esteem, attention, and other school-related
behaviors that enhance performance. They explain the scholastic benefits of cooperative
learning groups by noting that these groups address challenges through social interaction,
thereby enhancing learning outcomes. This social interaction, in turn, leads to the emergence of
prosocial behaviors and altruism, the natural products of evolution, and enables their
reproduction within group processes. Johnson and Johnson (2015) emphasize that hundreds of
studies have shown that cooperation tends to result in higher achievement and productivity,
more positive interpersonal relationships, and greater psychological well-being when compared
to competitive and individual efforts. They identify "social interdependence theory" as the
fundamental theory underpinning cooperative learning. This theory posits that the intrinsic
motivation created by interpersonal factors in working together and the shared desire to

achieve a common goal lay the foundation of cooperative efforts.

The connection of this multidimensionality in cooperative learning processes with
evolutionary processes and the sense of common goal produced by the underlying social
interdependence can similarly manifest itself in team sports. The fact that team sports are
followed by a large fan base around the world may stem from their ability to reproduce many
phenomena that provide advantages in evolutionary processes within the “sport” and that the
loyalty it reveals is consumed by the fans. From a young age, individuals who participate in team
sports experience sharing, teamwork, common goals, positive commitment, psychological well-
being, and socialization. Through these activities, they deeply engage with the traits that
evolution has bestowed upon them. Agaci and Bakirci (2014) notes that team sports foster a
sense of commitment and provide opportunities to experience characteristics such as strategy
development and collaborative work, which are reminiscent of those found in group hunting.
They emphasizes that our commitment to team sports and team-based activities may be rooted
in our evolutionary "hunter genes". According to WorldAtlas 2024 statistics, the predominance
of team sports among the top 10 most popular sports globally can be considered a concrete
indicator of this phenomenon. In this context, whether as consumers of team sports or as
participants within the teams, individuals enjoy many experiences that provide evolutionary
advantages. This contributes to the creation of a global fanbase, and a substantial economy

based on this commitment.
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In conclusion, interacting with peers in various contexts (such as being a team member
or part of cooperative learning groups) offers individuals the opportunity to encounter different
ideas and perspectives, which can facilitate the construction of new knowledge. Cooperative
efforts have a unique potential for cognitive development. Educators have traditionally focused
on individual work to explain cognitive development. However, cognitive research has shown
that socio-cognitive activities such as well-managed cooperative learning and in-class
discussions can encourage learners to clarify, elaborate, reorganize, and conceptualize
knowledge (Bruning, et al., 2011). Moreover, cooperative groups can facilitate learners'
engagement with the process by providing not only cognitive benefits but also a range of socio-

emotional outputs.

Another topic that can be considered within the framework of evolutionary pedagogy is
the evolutionary development of the mind and mental processes and its implications in
educational sciences. The cognitive abilities achieved by humans via evolution represent a
significant distinction between us and other species. Since the 1950s (Piaget, 1950; Bruner,
1960; Bandura, 1977), the focus in educational sciences has shifted towards cognitive learning
theories, leading to the development of models related to the structure of the mind and the
functioning of the brain. Within this framework, cognitive processes, memory, and its structure,
learning styles and strategies, and learner-centered methods and techniques have gained
prominence in educational research. These elements have increasingly become integral to the
classroom environment. With the development of models related to the structure of the mind,
recommendations have been made to both educators and curriculum developers based on
these models. It is believed that implementing educational processes aligned with these
developmental structures can enhance the effectiveness of teaching by ensuring that the time
and effort invested are well-rewarded. Cognitive development is an integral part of educational
processes. Bruning, et al. (2011) note that many individuals have played significant roles in the

cognitive revolution. These people and their works are as follows.

e Jerome Bruner and David Ausubel's work on mental structures and organizational

schemas
e Ulrich Neisser's 1967 publication “Cognitive Psychology”

* G. A. Miller’s 1956 article “The Magical Number Seven, Plus-Or- Minus Two: Some

Limits on Our Capacity for Processing Information”

e J. J. Jenkins’s 1974 article ““American Psychologist”’
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e Marvin Minsky’s 1975 work “frames paper”

The process of cognitive development through evolution is also considered one of the
areas of focus within evolutionary psychology. Cognitive processes such as the evolution of the
brain, language development, and problem-solving skills are being explained through
evolutionary mechanisms. Saking (2015) emphasizes that evidence for the emergence of tool-
making, language, and culture in the middle and late stages of the Homo genus can be
interpreted as a reflection of the development of a larger brain and intellect, coupled with a
more complex structure. In other words, as the brain's volume increased, so did the cranial
capacity, and this relationship inevitably led to the rise of intelligence. At this point, it seems
crucial to examine how the brain and memory structures evolved. Because what distinguishes
humans from other living beings is the development of the brain and, consequently, the
intellect. This development is made possible by the presence of highly advanced brain regions
(Saking, 2015). Kaya (2023) notes that when it comes to the formation of the mind, two
fundamental mechanisms are primarily debated: domain-general and domain-specific
processes. According to Cosmides and Tooby (1994), as cited in Kaya (2023), traditional cognitive
psychologists argue that cognitive architecture is domain-general and content-independent. On
the other hand, the evolutionary perspective posits that domain-specific cognitive mechanisms
play a significant role in the formation of the mind. These cognitive mechanisms, which
encompass processes such as memory, attention, decision-making, and learning, are designed
to serve the purposes of reproduction and survival (Kaya 2023). Compatibly, the human brain is
considered a collection of specialized "domain-specific modules" (Berge & Van Heijewijk, 1999;
Amici & Aureli, 2017). Barton and Venditti (2014) note that the biological underpinnings of
humans' unique cognitive abilities and mental dexterity have largely been attributed to the
enlarged neocortex, but the human cerebellum, which contains four times more neurons than
the neocortex, is increasingly gaining attention in cognitive processes due to its wide range of
cognitive functions. All in all, despite different explanations and approaches, evolution endowed
us with a “memory” whose functioning is awe-inspiring. Important points regarding the

formation and characteristics of memory are stated by Demirsoy (2021) as follows:

1. Our ability to learn, our capacity to retain what we have learned, and our

interpretative skills are primarily limited by the hereditary structure of our neural membrane.

2. Proper nutrition and adequate oxygen intake during the embryonic and fetal stages

play an active role in the formation of an individual's memory.
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3. During the formation of memory, it is necessary to increase the rate and amount of
protein localization in the memory by using various sensory organs or inputs. To achieve
successful learning, it is essential to use all possible methods in education (visual, verbal, etc.)

simultaneously.

4. The decrease in the rate of protein synthesis due to aging reduces our learning
capacity.

Memory, as an integral part of cognitive processes, comprises several subsystems (Kaya,
2023). These subsystems are generally recognized in the literature as part of the "modal model"
of memory. The modal model includes several distinct components of memory, each serving a
specific function, much like the different gears in a car performing various tasks (Bruning, et al.,
2011). This model suggests that memory consists of different pieces of information processed
at stages such as encoding, storage, and retrieval. By examining different types of information
processing and their real-world examples, we can gain a better understanding of how our minds
work and why certain tasks require more effort than others. This knowledge appears to be highly
valuable for improving educational practices and designing better problem-solving techniques
(Cuncic, 2024). Despite some criticisms, the modal model remains widely accepted in the
literature due to its usefulness as an organizing framework for mental processes, its potential
for further development and its practical application in educational contexts. The modal model
structures memory into sensory memory, working memory, and long-term memory (Bruning, et

al., 2011).

In terms of the teaching-learning process, the insights provided by the modal model
offer numerous applications for both learners and instructors in enhancing information
processing skills. For instance, in designing instructional materials, presenting key content from
a text in an engaging way can facilitate the transition from sensory memory to short-term
memory. Using different colors and shapes as stimuli can play a crucial role in capturing learners'
attention. Similarly, to support the transition from short-term to long-term memory, utilizing
memory aids, repetition, and effective learning strategies can help ensure that information is
retained in long-term memory. To this end, learners can independently develop their own
learning strategies and try them out in their study processes. These practices are examples of
educational applications within the "modal model" framework. Additionally, teachers can be

provided with recommendations to enhance their teaching practices:
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a. Presenting learning content in meaningful chunks appears to facilitate easier

encoding.

b. Emphasizing key concepts during the teaching process and thereby capturing

attention can direct learners' focus toward the important concepts within the learning content.

c. Inthe learning process, learners' use of what they have learned through activities can

contribute to permanent learning in long-term memory.

d. A well-structured teaching process should not only achieve learning outcomes but
also foster skills for learning how to learn. Instructors can support students' encoding processes

by providing explanations and practices that raise awareness about these skills.

When the teaching-learning process is considered as a whole, the fundamental goal is
to effectively encode learning content to ensure its retention in long-term memory and to
facilitate retrieval when needed. Therefore, long-term memory plays a crucial role in
educational experiences. The strategies and practices employed by learners aim to transfer
information processed in short-term memory to long-term memory for permanent storage.
Senemoglu (2005) characterizes long-term memory as the type of memory in which well-learned
information is continuously stored. New connections formed in the brain allow information to
be retained permanently in long-term memory. Consequently, it is not possible to separate the

concept of learning from encoding and memory.

In the context of evolutionary pedagogy, another point to consider regards how
children’s efforts to impress their families and teachers can be explained through evolutionary
principles. This has direct implications for the teaching-learning process. Primarily, children have
a need to impress their families, which can be explained by evolutionary reasons. The need for
attachment and survival, resource sharing, genetic continuity, and cooperation are among the
reasons that can be highlighted in this context (OpenAl, 2024). Children may feel the need to
impress their families and attract their attention to increase their chances of survival and ensure
continued care and protection. This need, which provides evolutionary advantages, can explain
why the desire for approval is so common and intense among children. A similar phenomenon
occurs in the classroom environment where students may exhibit behaviors aimed at impressing
their teachers among their peers. Such behaviors might include competing to answer questions
quickly, complaining about classmates, and displaying compliance and cooperation within the
class. For students, teachers are perceived as authority figures. Establishing a positive bond with

authority can contribute to students feeling secure and making optimal use of available
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resources. However, this desire for approval can sometimes lead to undesirable behaviors in the
classroom from the teachers' perspective, such as peer complaints, which can be challenging for
educators. While it is not scientifically accurate to attribute these behaviors solely to
evolutionary processes, it is reasonable to consider that evolutionary factors might underpin

such behaviors.
2. Discussion and Conclusion

Evolutionary pedagogy is a synthesis of evolutionary biology, evolutionary psychology,
and pedagogy. Evolutionary psychology, which asserts that the basic features of human behavior
can be explained through evolutionary processes, has become the subject of research in recent
years. The evolution that underpins psychology represents a unique narrative of what it means
to be human, thus potentially offering substantial contributions to evolutionary pedagogy.
Education, fundamentally rooted in communication, relies on psychological processes. Many
classroom practices are shaped by the nature of this interaction. Consequently, in the classroom,
learners naturally reproduce and summarize characteristics shaped by evolution through these

interactions.

In educational settings, the teaching methods and techniques, learner behaviors, and
classroom management processes all reflect behaviors shaped by evolution. Methods such as
collaborative teaching encompass many features created by evolution, allowing learners to
benefit more comprehensively from the process. Pro-social and altruistic behaviors as well as
cognitively rich experiences are exhibited in the classroom environment. These are all human
behaviors that provide advantages in the evolutionary process and are shaped by culture.
Cooperative teaching alone prepares the ground for the emergence of these behaviors in the
classroom environment. This can make collaborative teaching methods appear more
advantageous compared to other methods. In other words, the benefits produced by
collaborative teaching can be traced back to and explained by evolutionary processes.
Therefore, such methods, due to the substantial learning outcomes they generate, may be
preferred by educators over other approaches. The widespread preference for team sports
globally can be attributed to the fact that they enable individuals to experience behaviors

distilled by evolution, both as team players and as spectators.

A similar situation applies to learning processes that align with mind structures carved
by evolution. Using attention strategies, incorporating activities that aid in encoding, and

organizing instructional materials accordingly can be viewed as pedagogical practices
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compatible with evolutionary brain structures. When learners act strategically while studying a
learning content, they are essentially utilizing practices that are compatible with these

evolutionary mental frameworks.

It is possible to come across different concepts related to evolutionary processes in the
literature. For example, in the 1890’s, American psychologist Stanley Hall proposed explanations
rooted in evolutionary processes regarding the origins of children's play. Senyuva (2023) notes
that, according to Hall, play is interpreted as a product of evolutionary biology. From this
perspective, through play, children engage in activities that are inherent to their nature and that
effectively summarize the behaviors of their ancestors. For instance, when children run, strike,
or chase, they are reenacting movements that echo their ancestors' hunting behaviors. In this
way, they revisit and replicate the actions of their ancestors. According to G. Stanley Hall (1882),
children relive the evolution of the human species through play. This idea, known in the
literature as the recapitulation theory (as cited Green, 2015), is based on the recapitulationist
evolutionary theory of his contemporary Ernst Haeckel. While Haeckel proposed that the
embryonic development of each organism mirrors the evolutionary history of its species, Hall
argued that the postnatal development of a child's mind and behavior follows the evolutionary

path of the human species as a group (Green, 2015).

Hall’s reference to evolutionary processes regarding children's play overlaps with certain
aspects of the foundational ideas in this study. Additionally, Hall's proposition that play evolves
in tandem with development should be considered a distinctive aspect of his theory. As
demonstrated, evolutionary processes not only shape human behaviors but can also be
employed to explain the origins of children's play. Although the recapitulation theory has faced
some criticisms (Seving, 2004), it remains a part of the classical play theories in the literature.
When examined in detail, many pedagogical practices, not just those discussed here, can be
grounded in evolutionary processes. At this point, especially the findings of evolutionary

psychology are expected to shed light on evolutionary pedagogy.
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Abstract: Digital storytelling includes a writing process that is conducive to enhance writing skills
at various stages of the educational process. By incorporating elements such as text, video, visuals, and
sound, students create digital stories through applications on computers, mobile phones, and other digital
platforms, employing multimedia formats. This approach leverages multiple media components,
appealing to different senses within the digital story, and aims to aid in the retention of learning. The
purpose of this study is to determine the impact of digital storytelling activities on preservice teachers'
attitudes toward digital writing and to gather their perspectives on the process. A mixed-method
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Digital Environments (DOYAT)," developed by Kirmizi, Kapikiran, and Akkaya (2021), and the participants'
reflective journals. The study was implemented over eight weeks, with sessions held twice per week. Upon
comparing the pretest-posttest results and the journal findings, it was observed that digital storytelling
activities positively influenced preservice teachers' attitudes toward digital writing. Findings from their
reflections indicate improvements in their digial competencies, digital writing skills, and social skills. On
the other hand, participants reported facing challenges in editing images, adding sound, structuring
stories, and sequencing transitions. The process of creating animations for digital stories emerged as the
most time-consuming difficulty for the preservice teachers.
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1. Introduction

As the significance of distance education practices grows each year, educational
technologies have become an indispensable part of the educational process. Web-based
applications have allowed educational activities to reach a larger audience of students. E-
learning environments and digital learning methods, driven by the spread of the internet, have
become increasingly widespread over time. Moreover, digital environments such as augmented
reality and virtual reality have been used to highlight students’ digital competencies. Mobile
technologies have brought nearly all global information resources within students’ access,

helping them discover self-directed learning methods.

Today, leveraging technology for educational activities has become almost unavoidable.
Technological advancements have been integrated into educational activities, prompting
questions about how these technologies can be used more effectively in teaching and learning
processes (Sayan, 2016). With the development of technologies such as computers,
smartphones, and tablets, methods of accessing and disseminating information have also
evolved. Texts in books have been digitized through typing or scanning, becoming accessible and
readable on device screens (Duran & Ozen, 2018). Technological progress has enabled books
published in different countries to become available simultaneously as e-books. The variety and
advancement of technology have increased alternative learning opportunities through freely
available software, electronic learning resources, and personal development tools, all of which
contribute to the development of learners' reasoning, language, and social skills (Bonk, 2010;
NAEYCF, 2012). Recent technological possibilities have also paved the way for reshaping the
stories children listen to and write with enjoyment in educational activities, embedding them in
the process of digitalization. Digital storytelling, which merges the developing technological
approach of the 21st century with storytelling, has found a place in educational environments
for over half a century. While digital storytelling studies are carried out, there are long-term
writing studies in processes such as the creation and editing of the story (Robin, 2007). In this
way, students have the chance to improve themselves by writing what they think in the digital

environment.

Stories have long served as a bridge between the past and the present. They have been
a valuable means for understanding the past, offering life lessons through narratives shared by
individuals from all walks of life. The moral lessons imparted by stories have been shaped by the

cultural values of societies. Initially told orally, stories were eventually depicted on walls, then
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expressed through symbols, and finally transformed into written texts (Turgut & Kisla, 2015).
Stories are a beneficial genre for contextualized learning as they contain descriptions of
characters, situations, settings, and events that allow students to connect with lived experiences
(Ohler, 2005; Ozkaya, 2020). Explaining thoughts, information and ideas that are difficult to
express through storytelling for students is also a way frequently preferred by teachers (Yilmaz
et al., 2017; Yilmaz & Turan, 2019). Writing stories, like listening to them, is an effective way to
express emotions and thoughts. Storywriting follows its own set of rules and can generally be
considered an enjoyable process. The effective use of language, the development of characters,
and the coherent integration of elements like setting, time, and events are crucial for producing
a well-structured story. A well-organized narrative depends on the successful integration of

these elements.

Developments in technology, including advancements in visualization, audio
enhancement, and animation, have led to significant changes across various fields, including the
transfer of stories to digital formats. Today, the combination of technology and storytelling
allows for the creation of digital stories that can be stored, written, and read digitally (Turgut &
Kisla, 2015). The advancement of computers and the internet has enabled individuals to merge
their experiences and insights in digital storytelling formats on online platforms (Bal & Onay,
2018). Digital storytelling has emerged as an effective process for motivating students to learn
while equipping them with the digital skills required in today’s world (Morgan, 2014). Digital
stories are narratives created through the integration of multimedia elements such as sound,
music, video, drawings, and photographs (Robin, 2008). In other words, they are story texts

enhanced with multimedia elements to provide a more impactful presentation for the reader.

Pioneers of the concept of digital storytelling include Joe Lambert and Dana Atchley,
who became prominent figures in this field. In the 1990s, Lambert and Atchley founded a
workshop called the Center for Digital Storytelling, where they aimed to show people how to
tell their own stories and share their experiences through new multimedia elements (i.e.,
images, sound, and video) with the help of technology. This initiative encouraged people to
express their personal stories (Simsek et al., 2018). In 2015, Lambert and Atchley rebranded this
organization as the Digital Story Telling Center (Story Center). The primary objective of this
storytelling center is to contribute to social change by sharing stories and to foster connections
with concepts of social well-being and justice (Story Center, 2022). Initially in the United States

and increasingly adopted in Asia and Europe, digital storytelling has been continuously used at
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primary, secondary, and higher education levels (Wu & Chen, 2020). Additionally, digital stories

have been utilized as a tool to support processes that strengthen societal transformation.

As digital storytelling has reached wider audiences over time with the aid of technology,
its areas of application have expanded. When checking a mobile phone or tablet, watching
television, or listening to the radio, one encounters an intense impact of numerous stories
(Lambert, 2010). Unlike traditional storytelling, digital storytelling engages students by fostering
a deeper connection with the text, helping to develop their techno-pedagogical competencies

(Dérner et al., 2002).

The formats of stories vary depending on the purpose of their creation, with the target
audience playing a significant role in this variation. Digital storytelling encompasses a broad
spectrum, including commercial, personal, instructional, and family-oriented types (Anne &
Jgrund, 2021; Choo et al., 2020; Chung, 2006; Eiris et al., 2020). Digital stories are more widely
accessible than printed stories due to the multiple channels through which they are shared, and

creating them in digital environments facilitates their distribution.

A specific sequence is followed in preparing digital stories. These stages include defining
the subject and purpose of the story, conducting research and creating the script, gathering
audio and visual elements, editing and reviewing the story, and finally, sharing it. In the initial
stage, the framework of the digital story is defined, and the purpose for which the story will be
prepared is determined. In the second stage, the script of the story is created. The third stage
involves gathering and incorporating all planned multimedia elements into the digital story. In
the fourth stage, all previous activities are reviewed, and an assessment is conducted. If the
digital story is deemed ready, the final stage involves sharing the story in personal and social
settings (Susar Kirmizi & Altug, 2021). Adhering to a sequential and staged process in creating
digital stories is essential for enhancing their effectiveness, which also improves the efficiency

of the story creation process.

According to the results of the survey entitled "Children's Information Technology Usage
Survey" conducted by TUIK (2021), the rates of internet usage, mobile phone usage, and
computer usage among children are 82.7%, 64.4%, and 55.6%, respectively. In these mentioned-
environments, children engage in digital writing activities either consciously or unconsciously. It
is thought that children’s success in interpreting and comprehending other subjects at school is
positively correlated with their ability to express themselves in written form (Kirmizi et al., 2021).

Therefore, digital storytelling holds a particular significance in fostering basic language skills
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among children who encounter technology at an early age. At the primary school level, where
education forms its foundational stage, teachers need to guide students’ technology skills

effectively.

The use of visual elements in learning and teaching processes enhances students' visual
literacy skills. The rich visual diversity of digital stories helps students base their thoughts on
multiple perspectives, by enhancing their engagement with lessons during the primary school
years by activating visual-based learning (Eristi, 2017; Sadik, 2008). Creating digital stories
fosters students’ creativity, along with other skills like research and problem-solving, which tend
to improve positively during this process. The creation of digital stories drives students toward
multi-dimensional development (Duman & Gokgen, 2015; Foley, 2013; Kotluk & Kocakaya, 2015;
Yang & Wu, 2012). While creating digital stories, students script scenarios, develop their

computer skills, and engage in extended writing activities, all of which reflect multifaceted.

Digital storytelling activities can help students develop techno-pedagogical skills and
cultivate a positive attitude toward writing. Attitude is the set of feelings an individual holds
toward a particular idea, person, or object, and, like other psychological factors, it is a complex
variable (Erkus, 2003; Gay & Airasian, 2000). Attitude reflects an individual’s feelings toward an
event, situation, or object (Robbins, 1994). These attitudes may vary depending on
circumstances, potentially being specific to certain objects or generalized across various objects.
It is possible for people generally to be likely hold positive or negative attitudes overall (Hepler
& Albarracin, 2013). Attitudes are significant because they shape much of our mental life. When
we genuinely like someone or something, our associated emotions, beliefs, and behaviors are
positively influenced, making it challenging for individuals to ignore these tendencies and remain
"objective" (Maio & Haddock, 2007). It is not an exaggeration to say that attitudes toward paper-
based writing have gradually shifted toward digital mediums in recent years, as children today
are deeply integrated with technology from a young age. According to 2023 data from the
Information and Communication Technologies Authority (BTK), household internet usage has
increased from 47% in 2012 to 95%, with a sixfold rise in online purchases over the past three
months and a 3% increase in online learning activities compared to the previous year (TUIK,
2023). Additionally, research in the literature reveals that the time people allocate to digital
writing has increased, along with positive attitudes toward it (Maden et al., 2018; Tiizel & Tok,
2012; Ustabulut, 2021; Yamag, 2019). Digital writing activities can meet students' interests and

expectations, making the writing process more enjoyable and supporting their writing skills
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(Alanazi, 2013). During digital storytelling activities, the scenario preparation and drafting

processes provide considerable writing practice.

Primary education teachers and prospective teachers should be aware of digital
storytelling activities and have awareness on how to leverage emerging educational
technologies in their teaching. When the Turkish Language Teaching Curriculum is scrutinized, it
is observed that it emphasizes developing students’ “love and habit of reading and writing” and
“safe and critical use of information communication technologies for work, daily life, and
communication” (MEB, 2019). For prospective teachers, knowing how to integrate digital
storytelling into teaching and learning processes appears to be essential (Uslupehlivan et al.,
2017). Since the foundation of language skills is laid in primary school, using digital storytelling
in these years positively impacts language development (Ozkaya, 2020; Tetik, 2020). Familiarity
with the digital storytelling process can enable prospective teachers to support their students’
language skills development during their careers. Additionally, teachers with strong digital
writing skills serve as role models, potentially influencing their students positively (Demir &
Kose, 2016; Ozsoy Yener, 2011). Digital storytelling activities allow educators to anticipate and
address language-related challenges, promoting more effective learning activities for their
students.

This subject is particularly relevant for prospective teachers as it fosters the growth of
their techno-pedagogical skills. In-service training in digital storytelling before entering the
profession can be highly beneficial, enabling prospective teachers to incorporate digital
storytelling practices once they begin teaching (Condy et al., 2012; Demirer & Baki, 2018). A
teacher knowledgeable in creating digital stories can provide more substantial support for their

students’ development in this area.

In this context, the research aims to examine the effects of digital storytelling activities
on prospective teachers’ attitudes toward digital writing and explore their perspectives on the

process.
The following sub-problems have been formulated based on the research aim:

1. What is the impact of digital storytelling activities on pre-service teachers' attitudes

toward digital writing?

2. What are the perspectives of primary school pre-service teachers regarding digital

storytelling activities?
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2. Method

In this study, a mixed-methods approach combining quantitative and qualitative
methods was employed. Mixed-methods research integrates the primary practices and concepts
of both approaches (Creswell, 2003). Such studies allow for the integration of both research
domains, thus establishing a meaningful link between the strengths of each approach
(Onwuegbuzie & Collins, 2007). The rationale for using a mixed-methods approach in this study
is based on “complementarity.” The aim is to enhance, clarify, and enrich the findings by
detailing the results from both methods (Baki & Gokgek, 2012; Tashakkori & Teddlie, 2008). In

this way, the findings from both types of data complement each other.

In structuring the framework of the study, “concurrent transformative design” by
Creswell and Clark (2018) was taken into account. In this design, quantitative and qualitative
data are collected simultaneously, with analysis also conducted concurrently. This design
enables equal emphasis on the data from both methods, with integration typically occurring at
the interpretation stage of findings. This approach is beneficial for presenting broader
perspectives. Within the scope of this research, collecting qualitative data alongside the

quantitative data obtained from pre-service teachers is crucial for supporting the findings.

The quantitative aspect of the research was conducted through experimental research.
Given that the study was carried out with a single group, the "one-group pre-test post-test
design," a form of weak experimental design, was used. In this design, the effect of the
experimental intervention is tested within a single group. Measurements related to the
dependent variable are taken before the intervention as a pre-test and afterward as a post-test,
conducted with the same participants (Blyukoztiirk et al., 2008). This process is conducted with

a single group and with the same measurement tools.

The qualitative aspect of the study was based on data obtained from weekly journals
written by pre-service teachers. Weekly digital storytelling activities were conducted with the
pre-service teachers, followed by requests for them to write journals evaluating these activities.

These journals constituted the qualitative data set.
2.1. Study Group

The research was conducted at the Department of Primary Education, Faculty of
Education, Pamukkale University. For the quantitative aspect of the study, the "convenience

sampling" method, one of the non-probability sampling types, was preferred (Ekiz, 2009). This
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sampling method is used when it is easy to include participants in the research process. The
study was conducted with 31 pre-service teachers enrolled in the Turkish Teaching course
(Female = 18; Male = 13). The qualitative aspect of the study was carried out with all the pre-

service teachers who participated in the research.
2.2. Data collection tool

The research data were collected using the Digital Writing Attitude Scale (DOYAT)
developed by Kirmizi et al. (2021) and journals in which pre-service teachers expressed their
positive and negative thoughts about the process. The development of DOYAT is provided with
the involvement of 1501 pre-service teachers. The scale consists of 25 items in total. According
to the results of the exploratory factor analysis, DOYAT was found to consist of three subscales.
These subscales are labeled "ease, motivation, and impact." The explanatory power (variance)
of each subscale was determined to be 21.390 for the ease subscale, 9.525 for the motivation
subscale, and 7.394 for the impact subscale. This resulted in an overall explanatory power of
38.309. The lowest factor loading value for the items on the scale was .41, while the highest
factor loading value was 0.68. The Cronbach’s Alpha value for the entire scale was found to be
0.83. The chi-square value obtained from the confirmatory factor analysis was x2 (272, N = 1501)
=1895.32, p < 0.001. Additionally, the DFA measurements were RMSEA =.063, SRMR =.052, CFI
=.94, NNFI = .94, and GFI =0.91. These fit indices are considered acceptable. The 90% confidence
interval (Cl) for RMSEA ranges from .060 to .066. For the scale, the lowest possible raw score a
participant can obtain is 25, while the highest is 125. The Cronbach’s Alpha value for the post-
test of this study was also 0.83. A personal information form was also added to DOYAT by the

researchers.

In the research, the journals that were analyzed contained the participants' reflections
on the process written every week. The pre-service teachers expressed both the positive and
negative aspects they observed in the activities. Through this, the overall emotions and thoughts

about the digital storytelling activities were aimed to be identified.
2.3. Data Collection and Analysis

The research was conducted in accordance with an experimental design. In the first
week, participants were informed about the digital storytelling activities. Within the same week,
the Digital Writing Attitude Scale (DOYAT) was administered to the participants as a pre-test,
before the digital storytelling activities began. After a total of eight weeks of digital storytelling

activities, the same scale was administered to the participants as a post-test.
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Throughout the study, pre-service teachers were asked to prepare weekly journals.
These journals were filled out by the participants after each digital storytelling activity. To
prevent data confusion, pseudonyms were assigned to each student, ensuring that the data
from the journals filled out by participants did not get mixed up. In the journals, participants
were asked to regularly share both the positive and negative aspects of the digital storytelling

activities, as well as the limitations encountered during the activities.

The quantitative data obtained were transferred to a computer environment, and
Shapiro-Wilk tests were conducted to check if the data followed a normal distribution. Since the
number of students observed in this study was N<50, the Shapiro-Wilk test, which is considered
stronger than the Kolmogorov-Smirnov test (Mayers, 2013), was utilized. The values related to

the Shapiro-Wilk analysis are presented in Table 1.

Table 1
Shapiro-Wilk Normal Distribution Values
Test Applied Total number p
Pre-test 31 0.019
Post-test 31 0.02

The Shapiro-Wilk test indicated that there was no significant difference and that the
distribution was not normal (p<0.05). Therefore, non-parametric tests were applied to the data
set. The data obtained from the journals were transferred to a computer environment and
carefully read. It was observed that all 31 students regularly wrote their thoughts in the journals.
To analyze the qualitative raw data, document analysis was applied. Document analysis is a
method used in qualitative research to systematically and rigorously analyze written sources
(Watch, 2013). Qualitative research is preferred because it allows the researcher to repeatedly
and without restriction review documents (Merriam, 1998) and conduct research at any time or
place (Corbetta, 2003). Four steps are followed during document analysis: processing the
collected qualitative data, extracting codes and themes, organizing the themes, and evaluating
the findings (Yildinm & Simsek, 2013). In this context, the journals created by the prospective

teachers were examined in detail.

To increase the reliability of the study, inter-coder agreement and participant
confirmation were considered (Creswell, 2013). Codes were determined by two different
researchers. Similar codes were grouped together to reach sub-themes. Appropriate sub-
themes were combined to form themes, and finally, categories were identified. To strengthen

the reliability of the identified sub-themes, the consensus formula proposed by Miles and
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Huberman (1994) was used, where the agreement percentage for the codes should be at least
80%. A total of 23 sub-themes were identified, and agreement was reached on 20 of them.
Disagreement occurred on three sub-themes. To resolve the disagreement, discussions were
held with two academics who specialize in primary education and Turkish education. After these
discussions, it was determined that the three disputed sub-themes had similar sub-themes. The
similar sub-themes were included in the final themes. The inter-coder agreement percentage
was found to be above 86.9%. The general overview of the categories, themes, and sub-themes

identified in the research is presented in Figure 1.

Social Development
Making learning enjoyable
Spending meaningful time
Developing imagination

Editing Issues

Image editing
Challenges in transition
sequencing

Animation-related issues Sucg.ass look
Difficulty in story crafting POS!t“_Ie O_Ut 00
Socialization

Problem in finding appropriate
images
Challenges in adding audio

Positive experiences

Digital Story Creation Process
Professional and personal
development

Development Technical Issues

Learning Computer-related difficulties
Developing digital competence Time-consuming

Professional development Issues with internet connectivity

Development of writing

Figure 1. Themes, Sub-themes, and Categories Created in the Research
As a result of the analyses conducted on the collected data, two categories, four themes,
and 20 sub-themes were identified. When quotes from the statements in the prospective
teachers' journals were made, only the participants' names appeared at the beginning of the

guotes. Since all participants were class prospective teachers, no abbreviations were necessary.
2.4. Experimental Process

The digital storytelling activities with prospective teachers were carried out over 8

weeks. Two class hours per week were allocated for the study. The process of creating digital
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stories followed the stages defined by Susar Kirmizi and Altug (2021), ensuring a structured

approach. A detailed account of the weekly activities is provided below:

Before beginning the study, the prospective teachers were provided with information
on digital storytelling. The definition, stages, and types of digital storytelling were explained.
Additionally, a detailed discussion on the digital storytelling creation process was held, with
efforts made to provide an overview of how the activities would proceed. During this briefing,
pre-tests were also administered. Furthermore, the prospective teachers were informed about
the journals they would need to write after each week's digital storytelling activities. The
journals were distributed to the students, and they were asked to write their preferred
pseudonyms on the first page to avoid confusion. The journals were collected and stored each

week to prevent them from being lost or damaged.

During the study, participants were asked to bring their own computers. For the entire
8-week duration of the digital storytelling creation process, prospective teachers brought their
own computers. The university's internet connection was used for online access, and when
necessary (e.g., inadequate institutional connection), participants were allowed to use their own
individual internet access. It was also stated that the computers should have the free version of

the PowerPoint program available for student use.

When creating digital stories, the topic of the story was determined first. Research was
conducted to develop the stories, and draft texts were created. The sounds to be used in the
stories were selected, with internet websites serving as the primary source. If suitable sounds
could not be found on these websites, prospective teachers recorded their own voices or the
voices of their peers. Relevant images for the digital stories were also selected from websites.
To avoid copyright issues, the sources of the images used were cited on the last slide of each
digital story. In the draft texts, sounds and images were appropriately placed into PowerPoint
slides. The texts, sounds, and images on the slides were reviewed, and necessary additions,
deletions, and revisions were made. Once the stories were completed, they were watched in

class. Figure 2 displays visuals from the created stories.
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n

Bulgurcu Recep Aga’nin, her yil bugday ektigi
yiizlerce déniim toprag: vardi

Figure 2. Example Frame 1 from Digital Stories

Orada bekler: yilan da kuyudan ¢ikip adama bir altin lira
verirmis. Bu hep bdyle uzun siire devam etmis.

Figure 3. Example Frame 2 from Digital Stories

As shown in Figures 2 and 3, the digital stories created by prospective teachers were
integrated with visuals. For stories that could not be completed within the two class hours, work
continued the following week. As a result, each teacher candidate created a total of three digital
stories. The topics of these stories are provided in the table below.

Table 2
Topics for Digital Story Creation

You went to the Moon and encountered a new civilization. What would it be like?
Adapt the character of Little Red Riding Hood's story to modern times by changing its
role.

If you were a star in the sky, what would you do?

Topics
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After each activity, participants wrote their journals, expressing all their thoughts, both
positive and negative, related to the process. The final week of the experimental process was

dedicated to administering the post-tests.
3. Findings and Discussion

This section presents the results of data analysis and provides answers to the sub-

problems. The collected data are presented in tabulated format.
3.4. Findings and Discussion on the First Sub-Problem

In order to answer the first sub-problem of the study, the difference between the pre-
test and post-test scores obtained from the prospective teachers was examined. The results of

the Wilcoxon Signed Ranks test conducted are given in Table 3.

Table 3
Wilcoxon Signed Ranks Test Results for DOYAT Scores
Pre/Post Test N Rank Mean Rank Total Z p
Negative Rank 0 .00 .00 -4.860 0.001
Positive Rank 31 16.00 496.00
Tied 0

Upon the consideration on Table 3, a significant difference is observed between the pre-
test and post-test scores related to attitudes toward digital writing (z = -4.86, p < 0.05). When
sheding light oh the rank mean and the total of the difference scores, it is evident that the
observed difference favors the post-test scores, indicating positive ranks. Based on these
findings, it can be concluded that digital storytelling activities have positively influenced

prospective teachers' attitudes toward digital writing.
3.5. Findings and Discussion on the Second Sub-Problem

In this study, prospective teachers were asked to write in their journals about the
challenges and positive thoughts they encountered during the digital storytelling process. Based

on the analysis, the categories, themes, and sub-themes obtained are presented in Table 4.
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Table 4
Analysis of Prospective teachers' Journals on Digital Storytelling

Categories Themes Sub-themes Frequency
Time-consuming 4
Technical Issues Internet Connection Issues
Computer-related Issues
Animation Issues
Image Editing Issues
Digital Story Creation Process Difficulty Adding Sound
Difficulty Finding Images
Difficulty with Transition Order
Time-consuming
Difficulty with Story
Construction

Editing Issues

N D OO NN O W

Digital Competency 20
Development Development

Professional Development 15

Writing Development 2

Making Learning Fun 11

Professional and Personal

Development Meaningful Time Spending

Developing Imagination
Social development Success

Positive Perspective

Socialization

Positive Experience

R NN B OO

From the document analysis, two categories, four themes, and 20 sub-themes were
identified. The most frequently mentioned code (20 mentions) was "Digital Competency
Development" under the "Development" theme within the "Professional and Personal
Development" category. The least mentioned code (1 mention) was "Positive Experience" under

the "Social Development" theme.

Technical Issues Theme: The analysis of the journals written by the prospective teachers
revealed the theme of "Technical Issues," which was formed by combining three sub-themes:
"Internet Connection Issues," "Computer-Related Issues," and "Time Issues." The sub-theme
“Internet Connection Issues" was explored through several excerpts from the candidates'

journals, as shown below:

"Today, | struggled because I couldn't connect my computer to the internet (irem)." "The
lack of internet connection was an issue (Meryem)." "When we used computers for digital

storytelling, | had trouble connecting to the internet (Songiil)."

In the study, three prospective teachers mentioned that they faced issues connecting
their computers to the internet during the digital storytelling process. The multimedia elements

required for the digital stories were accessed using the university’s internet connection. Any
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difficulties in connecting to the network resulted in problems for creating the digital stories.
Having a stable internet connection is a crucial requirement in the digital storytelling process,
and internet connectivity issues created significant barriers for the students. The inability to
access the internet or problems with connecting to it caused unnecessary challenges for the

candidates, hindering their work.
Excerpts related to the "Time Issues" sub-theme are as follows:

"I struggled with time management while preparing the digital stories (Medine)." "I had
issues with time management. | struggled to complete everything | prepared (Tugba)." "In
general, we faced time problems during the digital storytelling process. We had difficulty

completing the story in time (Cicek)."

Several students indicated that they had trouble managing time effectively, mentioning
that the process took longer than expected and they did not have enough time to complete
everything they planned. The time-consuming nature of digital storytelling is common.
Depending on the quality and complexity of the desired story, more time may be needed.
Additionally, experience plays a crucial role in reducing the time required to complete an
effective and targeted project. Prospective teachers’ lack of experience in creating digital
stories, combined with other factors, contributed to insufficient time for completing their work.
For example, spending excessive time researching sounds and images or making the story longer

than necessary may have led to time constraints.

Excerpts related to the "Computer-Related Difficulties" sub-theme from the prospective

teachers' journals are as follows:

“My computer broke down, so today | worked with my friends. | had trouble preparing
the transitions and effects and arranging them (Beyza).” “I couldn’t work on my own computer
because it broke down. | had trouble with the sound and image transitions (Tugba).” “While
doing digital storytelling, the mouse connected to the computer caused issues. There were

problems with copying and pasting (Siimeyye).”

Based on the analysis, 7 prospective teachers reported experiencing issues with their
computers during the digital storytelling process. These problems were related either to the
computers or to peripherals like the mouse, which led to disruptions in creating the digital
stories. The absence of a computer, computer malfunctions, or temporary breakdowns

significantly hindered the workflow. However, in such situations, the prospective teachers
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worked collaboratively with their peers to overcome these issues. This highlights the essential
role of computers and digital devices in the digital storytelling process; when these devices are

not functioning properly, it creates significant obstacles.

Editing Issues Theme: The analysis of the journals also revealed difficulties related to
editing, which were grouped under the "Editing Issues" theme. This theme was formed from
several sub-themes, including "Image Editing," "Difficulty in Arranging Transitions," "Issues with
Animations," "Struggling with Storyline Development," "Image Search Problems," and "Difficulty

Adding Sound.".
Excerpts related to the "Image Editing" sub-theme are as follows:

“We had problems editing the images in digital storytelling (Meryem).” “I had trouble
removing the backgrounds of the images | wanted to include in the digital story (Ozlem).” “While
creating the digital story, we had issues cropping the images we downloaded. However, with the
researchers' guidance, we tried to overcome these problems (Ayse).” “I didn’t know where to find
the images | wanted for the story. | didn’t know how to remove the backgrounds from the images.

At first, | had trouble learning how to do these things (Siimeyye).”

According to the views of the six primary school prospective teachers who participated
in the study, it was found that they encountered difficulties in editing images while creating
digital stories. The candidates typically faced issues with removing backgrounds, cropping
images, and accessing images. It is possible that the prospective teachers experienced
difficulties during the initial days of creating digital stories due to lack of experience. However,

over time, these issues may have been overcome.

The following quotations relate to the sub-theme "difficulties in sequencing transitions"

under the theme of "editing issues".

"I struggled to prepare and sequence the transitions and effects of the story" (irem). "The
transition effects in the digital story were difficult for me" (Kamile). "I had difficulty sequencing

while preparing the story" (Merve).

Based on the data obtained, it was determined that six prospective teachers
experienced difficulty adjusting the transitions between story slides and adding movement to
the transitions. These difficulties are believed to be related to insufficient knowledge of the

features of Office programs. It should be noted that, in addition to technical skills and
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knowledge, creativity is also necessary to create more effective transitions and bring the story

to life.

The direct quotations related to the "animation issues" sub-theme under the theme of

"editing issues" are as follows:

"I had difficulty with animation movements while preparing the digital story, but |
learned how to do them" (Buse).” "I have difficulty sequencing animations and transitions in
PowerPoint" (Ozlem).” "I had problems adding movement to the slide and setting their durations.

I struggled with animating walking characters on the slide" (Leyla).”

Upon reviewing the data obtained from the diaries, it was determined that nine
prospective teachers experienced difficulties in using animations, which are an essential
element to add movement and vitality to the story. Although difficulties were experienced in
using animations, these issues diminished over time. It is natural that the prospective teachers
encountered challenges at the beginning of the process. Applications requiring a certain level of
expertise or experience were particularly challenging for them. This situation also contributed

to their development and learning.

The following quotations relate to the sub-theme "difficulty in structuring the story"

under the theme of "editing issues".

"I struggled with planning the story while preparing the digital story. It was time-
consuming for me" (Cicek).” “During the process, | struggled to write the scenario for the story"

(Munise).”

It was determined that two of the prospective teachers encountered difficulties in
structuring the content of the story during the digital storytelling process. Writing a story is a
phase that requires skill, just as preparing its digital aspects does. It is natural for students who
lack sufficient writing skills to struggle during this process. Demonstrating creativity, organizing
ideas, providing examples from daily life, and creating a plot are all part of the process of writing
a story. This requires individual effort. Students who have not enough experience in this area

may have faced difficulties.

The following quotations relate to the sub-theme "difficulty in finding images" under the

theme of "editing issues".

"I struggled to find images and record sounds while preparing the digital story" (ilyas).”

"When we wanted to make the characters perform different actions, | had trouble finding
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different images for them" (Leyla).” "I have difficulty finding the images | want to use in the
digital story" (Esra).” "I didn't know where to find the images | wanted to download for the story.

At first, | had difficulty learning this" (Siimeyye).”

Six prospective teachers who participated in the digital storytelling activities reported
difficulties in finding the various images necessary for creating the digital stories. It is believed
that this difficulty stemmed from insufficient research on how to access free image download
sites and their inability to find many different versions of the images they needed. In fact, at the
beginning of the study, website addresses for obtaining images were shared with the
participants. Nevertheless, six prospective teachers still struggled to find the images they
required. The relationship of visuals to the digital story strengthens the narrative. Prospective
teachers faced challenges when they were unable to find images that were appropriate for the

narrative.

The following quotations illustrate the sub-theme "challenges in adding sound" under

the theme of "editing issues".

"I struggled with sound and video transitions while working on the digital storytelling
project” (Tugba).” "I had difficulty adding sound and animations when preparing the story on
the computer" (Medine).” "l encountered issues while editing sounds and animations for the

digital story" (Songdil).”

Seven prospective teachers who participated in the digital storytelling project expressed
challenges in adding sound to their digital stories. Sound is one of the most essential elements
in digital storytelling. Not only it is challenging to find suitable sounds to represent the story and
its characters, but also it is difficult to decide where and how to use them. This process also
requires a certain level of digital proficiency. The complex nature of finding and integrating

sound contributed to these prospective teachers’ difficulties.

Based on an analysis of the reflective journals kept during the digital storytelling project,
categories for professional and personal development were established. This category includes

two main themes: "development" and "social development". The "development" theme

comprises the sub-themes "learning," "developing digital competence," "professional growth,"

and "writing development". The "social development" theme includes the sub-themes

"achievement," "meaningful time," "positive perspective," "positive experience," "enhancing

imagination," "socialization," "making learning enjoyable," and "enjoying learning"..
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The following quotations illustrate the sub-theme "developing digital competence"

under the "development" theme.

"I didn’t know much about digital storytelling. This term taught me digital storytelling
skills, including adding animations" (irem).” "This week was better than last week. | learned how
to create transitions for the story and how to convert images to png format" (Kamile).” "l think
teaching with digital storytelling will be more enjoyable and easier. Through digital storytelling
projects, we learned more about using computers, the internet, and PowerPoint. We discovered
features we didn’t know about" (Betiil).” "I've started using PowerPoint more practically, which
has helped me become more practical in all areas. Most of my difficulties with organizing

animations are now behind me" (Ozlem).”

As evidenced by the quotations, the 20 pre-service primary school teachers who
received digital storytelling training reported improvements in their technopedagogical skills
through digital storytelling projects. Their ability to use information and communication
technologies is crucial for future teaching, as it enables them to share these skills with their
students. For technological advancements to be effectively integrated into education, it is
essential for pre-service teachers to develop these skills during their training. Knowledge of
technology becomes meaningful when combined with pedagogical knowledge. The prospective
teachers stated that the digital storytelling activities helped enhance their digital competencies,

which is highly significant in terms of the effectiveness of the training.

The following excerpts reflect pre-service teachers’ perspectives on the "professional

development" sub-theme within the "development" theme identified from their journals.

“Digital storytelling activities became an engaging tool that could capture students’
attention during my future teaching (Tugba).” “It was an enjoyable and productive exercise. |
believe it will help me in my professional career (ibrahim).” “I think creating digital stories will
also be quite fun for my future students (Omer).” “I added audio to my digital story. Learning
new things made me happy and really excited (Beyza).” “Learning new things while preparing

digital stories made me happy. | didn’t have any prior knowledge in this area (Yasemin).”

Analysis of these quotations reveals that 14 prospective teachers shared views related
to the professional development theme. According to the candidates, the digital storytelling
activities have contributed positively to their professional lives. Many of them plan to implement
digital storytelling with their future students. This experience has raised awareness among

participants about the digital storytelling process. Preparing future teachers to utilize such
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methods is crucial for keeping pace with modern educational standards and enhancing

instructional quality in the future.

The following excerpts were identified regarding the "writing development" sub-theme

within the "development" theme.

” I

“We had the chance to put forth creative ideas. Our writing skills improved (Leyla).
think it enhanced my writing ability and helped concretize my imagination. | found it satisfying.
| combined writing exercises with technology to prepare a story, which was a very enjoyable

process (Munise).”

Based on the journal entries from the study, two pre-service teachers indicated that
these activities positively impacted their writing skills. Through this experiential process, they
engaged in writing exercises and integrated them with digital media, giving them a unique way
to express themselves. Enhancing all four language skills is essential for future educators, with
writing being a particularly challenging skill that develops over time. The findings suggest that
these activities have positively influenced the writing abilities of the prospective teachers, which
is crucial, as elementary students' writing development often depends on the writing proficiency

of their teachers.

The following excerpts were identified from prospective teachers’ journals regarding the

"making learning enjoyable" sub-theme within the theme of social development.

“We had a fun time working on digital storytelling projects (Fatma).” “With the digital
stories we created, we will make classes more enjoyable in the future (Pinar).” “Today, we
finished our digital story. After this training, | believe | will create a happier learning environment

by presenting digital stories with my students. We had a really enjoyable time (Omer).”

The study findings indicate that many prospective teachers enjoyed and took pleasure
in the digital storytelling process. Encouraging students to find enjoyment in their work is both
a desired and anticipated outcome. The fact that students found enjoyment in the process likely
increased their engagement, positively influencing the study's results. The prospective teachers’
positive experiences with digital storytelling demonstrate the value of learning through

enjoyment, a concept they can carry forward into their future teaching and learning activities.

Another sub-theme identified within the theme of social development is spending
meaningful time. The following excerpts from prospective teachers' journals highlight their

reflections on this aspect.
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“The whole process was very productive for me. Even in moments of difficulty, | was glad
to learn how to find solutions (Beyza).” “Compared to last week, | found myself more productive
this week and enjoyed it (Merve).” “I spent my time usefully and creatively while preparing the

digital story (Yusuf).”

Based on the data, six prospective teachers expressed that the time spent on digital
storytelling activities was meaningful for them. The value that prospective teachers placed on
the digital storytelling process and training signifies the importance they attached to the
experience. The sense of meaningful engagement suggests that the knowledge and skills
acquired were valuable to them. For teachers, creating a meaningful learning environment for
students is essential to foster lasting learning. This study demonstrates that digital storytelling

projects can be an effective way to spend quality time on learning activities.

The following excerpts from prospective teachers' journals illustrate the sub-theme of

enhancing imagination within the broader theme of social development.

“I realized that | could create beautiful things by using my imagination (Medine).” “I'm
pleased to have learned how to create digital stories, as they appeal to children’s imagination
(Ayse).” “I believe it helped improve our creative writing and made our imagination more

tangible. This aspect was satisfying for me (Munise).”

Another finding from the journal analysis is that five prospective teachers reported that
the digital storytelling activities positively impacted their imagination. Current educational
approaches emphasize the importance of nurturing students' imagination, as individuals with a
strong imagination are often better equipped with problem-solving skills in various situations.
Prospective teachers' comments on the enhancement of their imagination underscore the

versatility and multifaceted benefits of digital storytelling.

The second theme within the "professional and personal development" category,
namely "social development,” has been examined in terms of its sub-themes. The following

journal excerpts reflect the sub-theme of achievement within the social development theme.

“I felt like someone important. It was wonderful to feel a sense of accomplishment. | was
thrilled to achieve something significant on the computer, which also broadened my imagination
(Cicek).” “A beautiful digital story came out of this. | achieved more successful outcomes

throughout the process (Songiil).”
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An analysis of journal entries reveals that four prospective teachers felt a strong sense
of accomplishment upon completing their digital storytelling projects. Experiencing success in
their work contributes to increased motivation and a desire for further learning. As a result, they
may be encouraged to engage in additional research and writing activities related to digital
storytelling. With more experience, their skills in using digital tools and writing scenarios will
continue to improve. This outcome is significant, as it enables prospective teachers to foster the

same sense of accomplishment and enthusiasm in their future students.

The following excerpts from the prospective teachers' journals reflect the "positive

outlook" sub-theme within the "social development" theme.

"I didn’t know much about digital storytelling. This term taught me how to create digital
stories (irem).” "I think teaching will be more enjoyable and easier with digital storytelling.
Through this course, we learned to use PowerPoint more and discovered features we didn’t know
about (Bettiil).” "Learning new things while creating a digital story made me happy. | didn’t have

much knowledge about this before" (Yasemin).”

Based on data from the journals of two prospective teachers, findings suggest that they
developed a positive outlook toward the process while engaging in digital storytelling projects.
Such projects could be used to change students' perspectives and reduce their initial
apprehension toward unfamiliar tasks. While prospective teachers initially felt intimidated by
the perceived difficulty of the process, these activities helped them overcome gaps in their

knowledge and ultimately enjoy the experience.

The "socialization" sub-theme within the "social development" theme is also explored
in the following excerpt from a teacher candidate's journal. The following quotes from the
prospective teachers' diaries have been provided regarding the statements made within this

sub-theme.

“It was nice to create a shared product by working in a team with my friends. We

exchanged ideas and produced a great result” (Yusuf)

Upon examining the data from the journals, it is evident that two prospective teachers
experienced socialization through team collaboration and idea exchange during the digital
storytelling process. Although digital storytelling can be an individual activity, it also allows for
group work, providing students with opportunities for social interaction, information sharing,

and idea exchange. This collaborative aspect of the process helped the prospective teachers gain
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experience in teamwork and socialization activities that they can later apply in their professional

lives.

Another sub-theme identified within the social development theme is expressed as

"positive experience." The following quotes are derived from the diaries of prospective teachers.

"Digital storytelling workshops gave us different experiences (irem)." "Preparing the
digital story provided a pleasurable experience. | adapted the story of the red fish into a digital
format. While doing this, | had the opportunity to implement things | hadn't previously

mentioned. Applying what was taught theoretically to practice was beneficial (Esra)."

As evidenced by the quotes, it was found that the prospective teachers who participated
in digital storytelling training had positive experiences as a result of their work in digital story
development. The positive experiences that these prospective teachers have will help elevate
their skills to a higher level. In the future, this will motivate them to tackle more complex digital
storytelling projects. Furthermore, it will be important for them to positively guide others who
may have limited knowledge in this area. The positive experiences gained by the prospective

teachers through this work add meaning to the project.

4. Conclusion and Suggestions

In this study, which investigated the impact of digital storytelling activities on
elementary school prospective teachers' attitudes toward digital writing, a significant number
of findings were obtained. The pre-test and post-test scores of the Attitude Scale for Digital
Writing were found to reveal a statistically significant difference. The study accentuated that,
through their writing activities during the digital storytelling process, prospective teachers
developed a positive attitude towards digital writing. Additionally, the findings from the
candidates' journals indicated that throughout the process, prospective teachers developed a
positive perspective on digital writing through the activities they conducted. The qualitative
findings obtained support the quantitative results. Previous studies conducted at various
educational levels were reviewed, and similar results were found (Baki & Feyzioglu, 2020; Demir
& Kiligkiran, 2018; Dola & Aydin, 2020; Ertem et al., 2018; Razmi et al., 2014; Robin, 2007; Yang
& Wu, 2012). In a study conducted by Yamag and Ulusoy (2016), it was found that third-grade
elementary school students' writing skills improved, and their technological literacy increased

through digital storytelling activities. In a study by Chan et al. (2017) in Hong Kong, university
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students engaged in digital storytelling activities. Over 13 weeks, three university students
created digital stories using advanced programs like Adobe Premier Pro. The study concluded
that the students put in significant effort into creating their digital stories, which led to increased
motivation on the subject. It has been observed that, in the recent past, digital storytelling
activities were primarily carried out on computers. However, with recent technological
advancements, the diversity of mobile environments has increased. This has made it easier for
users of all ages to use digital devices. As a result, digital stories can now be created in various
educational levels and settings. The evolving and transformative technology culture has helped

students more easily adapt to digital storytelling activities.

The elementary school prospective teachers who participated in the study stated that
they enjoyed the digital storytelling activities and gained significant insights both in writing and
in the use of technology during the process. Through the digital storytelling process, the
prospective teachers produced their own products. With the integration of technology into
classrooms, teachers are increasingly utilizing multimedia elements in the teaching and learning
process to develop skills such as analysis, synthesis, and problem-solving. Multimedia tools in
learning environments facilitate students' interaction with digital platforms and help them
acquire digital competence. This also supports the conscious use of technology. Digital
storytelling activities are seen as an example of how multimedia can support learning in an
enjoyable way (Alismail, 2015). When examining the results of the current study and the existing
literature, it is evident that digital storytelling activities are engaging, motivational, and have a
positive impact on academic achievement (Duveskog et al., 2012; Ozerbas & Oztiirk, 2017;
Kabaran et al., 2019). Mirza (2020) conducted digital storytelling activities with 20 university
students at the Lebanese University. The study aimed to improve students' digital competencies
and language skills. Based on the findings, it was determined that students had a fulfilling

learning experience during the digital storytelling activities.

The findings derived from the prospective teachers' journals indicate that their techno-
pedagogical competencies have increased. Microsoft PowerPoint was effectively utilized in
digital storytelling activities. The use of sounds, visuals, and videos for the stories as well as their
scanning, editing, and sharing when necessary, involved the use of technological competencies.
These processes were carried out with the guidance of techno-pedagogical knowledge. The
structuring of the stories was shaped by the perspective of a teacher's instructional process.
Prospective teachers became aware of the development of their techno-pedagogical skills while

preparing their digital stories, and this was a natural outcome. Shelton et al. (2017) conducted
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digital storytelling activities with 31 prospective teachers in the United States. Their study found
that prospective teachers' techno-pedagogical skills had increased. A review of the related
literature shows that similar results were obtained in line with these findings (Demirer & Baki,
2018; Ekici & Dereli, 2018; Kabaran et al., 2019; Kafyulilo et al., 2015). In 2022, Uygun conducted
a digital storytelling project with 60 mathematics prospective teachers. According to the results,
digital storytelling activities supported the professional development of prospective teachers
and contributed to the enhancement of their technopedagogical knowledge. Additionally, Chan
et al. (2017) conducted a study in Singapore, where 30 primary school students participated in
a digital storytelling activity. The digital stories created by the students and their views on the
process were evaluated. At the end of the study, it was found that the students' digital literacy

levels had increased.

The prospective teachers who participated in the study indicated that they faced
challenges in preparing animations and creating slide transitions during the digital storytelling
process. The participants experienced difficulties using programs such as Microsoft PowerPoint
in a more technical manner throughout the process. Additionally, adding animations and sounds
to the program further increased the complexity of the task. As a result, this led to a loss of time
during the creation of the stories. It should not be overlooked that writing and developing digital
competencies are process-oriented tasks. As the number of completed projects increased, these
challenges decreased. Similar findings were observed in previous studies. For example, Ulum
and Yalman (2020) conducted a study with 23 students at a middle school in Adana, where they
found that students faced difficulties in using the program and recording sounds. In another
study, Uslupehlivan et al. (2017) conducted digital storytelling activities with elementary school
prospective teachers at Usak University. The study identified that students encountered
problems when synchronizing sounds and visuals, in other words, during the process of creating
animations. Participants stated that preparing animations was time-consuming, and they

experienced time loss.

According to the findings, digital storytelling activities have contributed to the
professional development of the elementary school prospective teachers. It is crucial to create
high-quality learning environments for students who have grown up surrounded by technology
in recent years. Therefore, it is essential for prospective teachers to be knowledgeable about
multimedia tools such as digital storytelling, as this knowledge plays a significant role in their
professional success. These results support previous studies. For instance, Tatl and Bayramoglu

(2015) conducted digital storytelling activities with prospective teachers. According to the
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research data, the activities helped increase prospective teachers' professional awareness
regarding teaching. The participants noted that their professional experience had grown and

their pedagogical knowledge had developed.

The data obtained from both the quantitative and qualitative aspects of the research
reveal that the prospective teachers who participated in the study developed a positive attitude
towards digital writing. Throughout the process, frequent writing activities were conducted on
computers or mobile devices for creating and editing scenarios in digital stories. These repetitive
activities helped participants enjoy digital writing tasks. The findings support the results of
previous studies. For instance, Torres et al. (2012) conducted digital storytelling activities in
foreign language learning. In a study with a group of university students, the digital stories
created by the participants were analyzed, and it was determined that their language skills
improved during the process. Similarly, Chiang (2020) conducted digital storytelling studies with
18 university students in Taiwan, and the study concluded that the participants' writing attitudes
increased. The findings of other studies in the literature also support these results (Demir &

Kihgkiran, 2018).

Suggestions;

¢ To ensure that digital stories have a sufficient impact on students, the basic processes

involved in creating a digital story should be explained to prospective teachers.

¢ Educational institutions should provide the technical environment and equipment

necessary for prospective teachers to prepare and present digital stories.

¢ To help students develop positive attitudes towards writing, problem-solving, and

teamwork, it would be beneficial to have them prepare digital storytelling projects in groups.

¢ Digital storytelling activities should be included in the training of elementary school
prospective teachers, and long-term practices should be conducted in this regard. This will help

them minimize time loss when creating digital stories.

* Prospective teachers should be informed about the impact of technology usage on
their professional lives. Digital storytelling activities should be used to support their techno-

pedagogical skills.
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¢ Since most multimedia elements used in digital storytelling are found on foreign

websites, providing Turkish instructions to students can facilitate the process.

e Researchers working in the field of digital storytelling should determine the programs
and multimedia elements required for the creation of digital stories after identifying their target

groups so as to ensure the process runs smoothly.

¢ Researchers conducting digital storytelling activities should provide each student with
a computer even though this may weaken group work. This can provide more opportunities for

observing and collecting information on the students' individual development.

¢ As most of the programs used in digital storytelling are in foreign languages, it would

be helpful to assist students with the use of these programs during the storytelling activities.
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Ozet: Dijital 6ykiileme, egitim siirecinin cogu asamasinda yazma becerisini gelistirmeye uygun bir
yazma siireci igermektedir. Ogrenciler metin, video, gérsel ve ses gibi unsurlari kullanarak bilgisayar, cep
telefonu vb. ortamindaki uygulamalarla dijital 6ykilerini coklu ortamda olustururlar. Bu siirecte ¢ok sayida
medya unsuru, dijital 6yki icerisinde farkh duyulara hitap edecek sekilde kullanilarak 6grenmede kaliciliga
yardim etmeye ¢alismaktadir. Bu ¢alismanin amaci dijital dykileme galismalarinin 6gretmen adaylarinin
dijital yazmaya iliskin tutumlarina etkisini ve slrece iliskin gorlslerini tespit etmektir. Arastirma
kapsaminda nicel ve nitel arastirmanin bir arada kullanildigi karma ydntem tercih edilmistir. Calismanin
nicel boyutu tek grup 6n test son test deney deseni ile gerceklestirilmistir. Nitel boyutunda ise 6gretmen
adaylarinin siirece iliskin yazdigi giinlikler degerlendirilmistir. Calisma Pamukkale Universitesi Egitim
Fakultesi sinif 6gretmenligi bolimi 6grencileri (n=31) ile gergeklestirilmistir. Arastirma verileri Kirmizi,
Kapikiran ve Akkaya (2021) tarafindan gelistirilmis olan “Dijital Ortamda Yazmaya lliskin Tutum Olgegi
(DOYAT)” ve katihmcilarin gunlikleri yardimiyla toplaniimistir. Yapilan galisma sekiz hafta boyunca,
haftada iki ders saati olarak uygulanmistir. Arastirma kapsaminda 6grencilerin 6n test son test sonuglari
ve gunliklerin bulgular karsilastirildiginda dijital dykileme galismalarinin 6gretmen adaylarinin dijital
yazmaya iliskin tutumlarini olumlu yénde etkiledigi gériilmustiir. Ogretmen adaylarinin gériislerinden elde
edilen bulgular onlarin dijital yetkinliklerini, dijital yazma becerilerini ve sosyal becerilerini gelistirdiklerini
ifade etmisledir. Diger taraftan resimleri diizenlemede, ses eklemede, 6ykileri kurgulamada ve gegislerin
siralanmasinda zorluklar yasadiklarini belirtmislerdir. Dijital 6yki igin animasyon olusturma sireci
o6gretmen adaylarinin en fazla zaman kaybi yasadigi sorun olmustur.
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1. Giris

Uzaktan egitim uygulamalarinin her gecen yil biraz daha 6nem kazanmasiyla birlikte
egitim teknolojileri egitim siirecinin vazgegilmez bir pargasi olmustur. Web tabanli uygulamalar
egitim faaliyetlerinin daha fazla dgrenciye ulasmasina imkan saglamistir. internet ve onun
yayginlagsmasina bagl olarak gelisen e-6grenme ortamlari ve dijital 6grenme yéntemleri oldukga
zaman igerisinde yayginlasmigtir. Bunun yani sira artirilmis gergeklik ve sanal gergeklik gibi dijital
ortamlar kullanilarak 6grencilerin dijital yetkinlikleri 6n plana gikariimaya c¢alisiimistir. Mobil
teknolojiler neredeyse diinyanin biitlin bilgi kaynaklarini 6grencilerin erisimine sunmus, onlarin

kendi kendine 6grenme yontemlerini kesfetmelerine yardimci olmustur.

Gunumuzde egitim etkinlikleri icin teknolojiden yararlanmak neredeyse kacinilmaz hale
gelmistir. Teknolojik gelismeler egitim etkinlikleri ile bltlnlesmis, egitim 6gretim faaliyetleri
icerisinde daha verimli nasil kullanabiliriz sorularini ortaya ¢cikarmistir (Sayan, 2016). Bilgisayar,
akilli telefon ve tablet gibi teknolojilerin gelismesiyle insanlarin bilgiye ulasma ve yayma
yontemleri de degismistir. Kitaplardaki metinler de klavye yardimiyla ya da taranarak dijital
ortamlara aktarilmis ve bu cihazlarin ekraniyla goriiliip okunur hale gelmistir (Duran & Ozen,
2018). Gelisen teknoloji farkli tlkelerde basilan kitaplarin ayni anda e-kitap olarak ulasiimasina
olanak saglamistir. Teknolojinin gelismesi ve cesitlenmesiyle birlikte egitim hizmetlerinin
faydasina sunulmus olan Ucretsiz yazihmlar, elektronik 6grenme kaynaklari, kisisel gelisim
alanlarn gibi olanaklar sayesinde alternatif 6grenme firsatlari artmistir. Elbette bu durum
6grenenlerin mantik, dil ve sosyal becerilerinin gelisimine katki saglamaktadir (Bonk, 2010;
NAEYCF, 2012). Teknolojinin son yillarda getirmis oldugu olanaklar, ¢ocuklarin egitim etkinlikleri
iceresinde de keyif alarak dinledigi ve yazdig1 6ykilerin, dijitallesme siireci iceresinde yeniden
sekil almasinin yolunu agmistir. 21. ylizyilin gelisen teknolojik yaklasimini ve 6ykiilerini ayni ¢ati
altinda birlestiren dijital 6ykileme calismalari yarim asirdan fazla egitim ortamlarinda kendine
yer bulmaktadir. Dijital 6ykiileme galismalari yapilirken, dykinin olusturulmasi ve kurgulanmasi
gibi slireclerde, uzun siiren yazmaya yonelik ¢calismalar yer almaktadir (Robin, 2007). Bu sayede

de 6grenciler diisiindiiklerini dijital ortamda yazarak kendilerini gelistirme sansi yakalamaktadir.

Oykiiler uzun yillardir gegcmisle bugiin arasinda bir képrii olmustur. Diini tanimak igin
oykiler 6nemli birer aractir. Toplumun her kesiminden anlatiimis insanlarla, bireylere yasam
dersi verilmistir. Oykdlerin verdigi 6giitler toplumlarin kiiltiirel degerlerine gére sekillenmistdir.
Oykiiler dnceleri s6zlii olarak anlatilmis, zamanla duvarlara resim olarak islenmis, sonrasinda da

sembollerle ifade edilerek yazili metinler haline doénusturilmdistir (Turgut & Kisla, 2015).
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Oykiiler, metinle 6grenme baglaminda da vyararlanilacak bir tiirdir. Oykiiler, iginde
barindirdiklart kisi, durum, mekan, olay gibi anlatimlari icermesi yoniyle 6grencilerin
yasantilariyla bag kurmasini saglamaktadir (Ohler, 2005; Ozkaya, 2020). Ogrencilere ifade
edilmesi zor gelen dslince, bilgi ve fikirlerin déyklileme yéntemiyle anlatilmasi da 6gretmenler
tarafindan sikca tercih edilen bir yoldur (Yilmaz vd., 2017; Yilmaz & Turan, 2019). Oykiileri
dinlemek kadar oykiileri yazmak da duygu ve diislincelerin agiga vurulmasinin etkili bir yoludur.
Oykii yazmanin da kendi icinde kurallari vardir. Bu siirecin genel olarak eglenceli oldugunu
soylemek muimkindir. Dilin kullanimi, karakterlerinin olusturulmasi, olay, mekan ve zaman
unsurlarinin yerli yerinde kullanilmasi nitelikli bir 6ykl ortaya cikarilmasi acisindan oldukca
onemlidir. Oykiiniin iyi bir kurguya sahip olmasi bu ogelerinin iyi bir sekilde bir araya

getirilmesine baghdir.

Teknolojide yasanan gorsellestirme, seslendirme ve hareketlendirme gibi gelismelerin
olmasiyla da pek ¢ok alanda degismeler goérilmustir. Bu degisimlerin arasinda oykiilerin dijital
ortama tasinmasi da gelmektedir. Gliniimizde teknoloji ve 6ykiileme yonteminin birlikte
kullanilmasi ile dijital olarak saklanabilen, vyazilan ve okunabilen dijital o&ykiler
olusturulabilmektedir (Turgut & Kisla, 2015,). Bilgisayar ve internetin gelismesi, dijital dykileme
yoluyla bireylere kendi tecriibe ve deneyimlerini internet gibi ortamlarda birlestirme firsati
vermistir (Bal & Onay, 2018). Dijital oykileme, 6grencileri 6grenmeye motive ederken ¢agin
gerektirdigi dijital becerileri de kazandirmada vyararlanilan bir ¢alisma siireci olarak
belirginlesmistir (Morgan, 2014). Dijital oykiler, ses, miizik, video, ¢izim, fotograf gibi
multimedya 6gelerinin bir arada kullaniimasi ile olusturulan éykulerdir (Robin, 2008). Diger bir
ifadeyle hazirlanan 6yki metinlerinin okuyucuya daha etkili bir sekilde sunulmasi amaciyla

multimedya ogeleri ile birlestirilmesidir.

Dijital 6ykl kavraminin dnciilerine bakildiginda Joe Lambert ve Dana Atchley isimleri 6n
plana ¢ikmaktadir. 1990’larda Dijital Oykii Merkezi adi altinda bir atdlye kuran Lambert ve
Atchley, insanlara kendi oykiilerini, kendi tecribelerini yeni multimedya ogeleri (resim, ses,
video) lizerinden teknoloji yardimiyla anlatma yollarini gostermeye calismislardir. Bu sayede
insanlari kendi 6ykilerini anlatma konusunda cesaretlendirmislerdir (Simsek vd., 2018). Lambert
ve Atchley 2015 yilinda bu yapiyi Dijital Oyki Anlatma Merkezi (Story Center) olarak yeniden
adlandirmistir. Bu 6ykii merkezinin genel amaci 6ykiler anlatarak toplumsal degisime katki
saglamak, sosyal esenlik ve adalet olgusu kavramlariyla bag kurulmasina yardimci olmaktir (Story
Center, 2022). Dijital 6éykileme kullanimi basta ABD olmak Uzere ilk, orta ve yiiksek 6gretim

diizeylerinde sirekli olarak kullaniimis, Asya ve Avrupa Ulkelerinde ise benimsenme diizeyi
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artmistir (Wu & Chen, 2020). Dijital oykiilere, toplumsal degisimi giclendirme sireclerinde

destek olarak da basvurulmustur.

Dijital oykl anlatiminin zaman icerisinde teknoloji yardimiyla yaygin kitlelere
ulusabilmesi, kullanim alanlarinin da yayginlasmasina olanak saglamistir. Cep telefonu veya
tabletler kontrol edildiginde, televizyon izlendiginde, radyo dinlendiginde ¢ok sayida 6ykiinin
yogun bir etkisi ile karsilasiimaktadir (Lambert, 2010). Dijital 6yki anlatimi 6grencileri normal
oykli anlatimlarindaki gibi pasif dinleyici olmaktan c¢ikararak metinlerle bag kurmasini
saglamakta ve teknopedagojik yeterliliklerinin gelistirmesine de yardim etmektedir (Dérner vd.,

2002).

Oykiilerin anlatim tiirleri hazirlanis amacina bagli olarak degismektedir. Oykiiniin
hazirlandigi kitlenin niteligi bu konuda oldukca belirleyicidir. Ticari, kisisel, 6gretimsel, aileye
yonelik gibi ¢cok genis yelpazede tirlerinin oldugunu séylemek mimkindir (Anne & Jgrund,
2021; Choo vd., 2020; Chung, 2006; Eiris vd., 2020). Dijital oykiler basili 6ykilere oranla daha
fazla kanal aracihgl ile bireylerle bulusmaktadir. Dijital Oykilerin teknolojik ortamlarda

hazirlaniyor olmasi onlarin paylasiimasini da kolaylastirmaktadir.

Dijital oykileme hazirlanirken belirli bir sira izlenmektedir. Bu agsamalar 6ykinin konu
ve amacinin belirlenmesi, oykl icin arastirma yapilip metin olusturulmasi, éykiniin ses ve
gorintilerinin toparlanmasi, dykiiniin diizenlenip gdzden gecirilmesi ve paylasiimasidir. ilk
asamada hazirlanacak dijital 0yki igin konunun gergevesi gizilir ve dykiniin hangi amaca yonelik
olarak hazirlanacagi belirlenir. ikinci asama icin dykiiniin metinleri yani senaryosu olusturulur.
Ugiincii asamada kullanilmasi planlanan multimedya dgelerinin hepsi toparlanir ve dijital dykiye
yerlestirilir. DOrdlincli asamada U¢ asamada yapilan tim etkinlikler gézden gegirilerek durum
degerlendirilmesi yapilir. Dijital 6ykinin hazir oldugu kanaati olusmussa, son asama olan
paylasma asamasina gecilir ve oyki kisisel ve sosyal ortamda paylasilir (Susar Kirmizi & Altug,
2021). Dijital oykulerin hazirlanmasinda belli bir sira icerisinde ve asama halinde yapilmasi,
oykinin etkililigi acisindan 6nemlidir. Bu durum 6yki hazirlama strecinin verimliligini de

arttirmaktadir.

TUIK (2021) tarafindan Cocuklarda Bilisim Teknolojileri Kullanim Arastirmasi sonuglarina
bakildiginda internet kullanim oraninin %82.7, cep telefonu kullaniminin %64.4 ve bilgisayar
kullaniminin %55.6 oldugu sonucu ortaya ¢ikmistir. Bahsi gecen ortamlarda ¢ocuklar bilingli ya
da bilingsiz olarak dijital yazma etkinlikleri gerceklestirmektedirler. Cocuklarin okulda diger

derslerindeki yorum yapma ve anlama konusunda basarilarinin yazili anlatimda kendini ifade
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etmesi ile dogru yonde iliskili oldugu distnilmektedir (Kirmizi vd., 2021). Bu sebeple erken
yaslarda teknoloji ile tanisan ¢ocuklarin temel dil becerilerinin kazanilmasinda dijital oyku
olusturmanin 6zel bir 5neme sahip oldugu séylenebilir. Egitimin temel basamagi olan ilkokulda,
sinif 6gretmenleri tarafindan teknoloji kullanim+ becerilerinin dogru bir sekilde yonlendirilmesi

gerekmektedir.

Gorsel Ogelerin 6grenme ve 6gretme siireclerinde kullanilmasi 6grencilerin gorsel
okuryazarlik becerilerini gelistirmektedir. Dijital dykilerin zengin gorsel gesitliligi 6grencilerin
dislincelerini daha farkh bakis acilarina dayandirmalarina yardimci olmaktadir. Dijital oykiler,
ilkokul doneminde gorsele dayali 6grenmeyi aktif hale getirerek, 6grencilerin derse olan ilgilerini
arttirmaya da yardimci olmaktadir (Eristi, 2017; Sadik, 2008). Dijital oykiler olusturulurken
ogrencilerin yaraticihklarn gelismektedir. Yine bu sirecte arastirma, problem c¢6zme gibi
becerilerin de olumlu yénde degistigini sdylemek mimkinddr. Olusturulan dijital oykdler
ogrenciyi cok yonli bir sekilde degisime sevk etmektedir (Duman & Gdokeen, 2015; Foley, 2013;
Kotluk & Kocakaya, 2015; Yang & Wu, 2012). Ogrenciler dijital 6ykii olustururken yazar gibi
senaryo olusturmakta, bilgisayar kullanimina yénelik kendini gelistirmekte ve uzun sireli yazma

calismalari yapmaktadirlar. Bu durum cok yonliligin gostergelerini ifade etmektedir.

Dijital oykileme calismalari 6grencilerin teknopedagojik beceriler gelistirmelerine ve
yazmaya yonelik olumlu bir tutum igerisinde olmasina yardimci olabilir. Tutum, bir diistince, kisi
ya da objeye yonelik gosterilen hislerdir ve diger psikolojik faktorler gibi karmasik bir degiskendir
(Erkus 2003; Gay & Airasian, 2000). Tutum bireyin bir durum, olay ya da seye yonelik hislerini
aciklamaktadir (Robbins, 1994). Bireyin karsilastigi olay ve objeye yonelik tutumlarinin, kosullara
gore degisebilmesi miimkindir.  Tutumlar spesifik olabilir ya da nesneler arasinda
genellenebilmektedir. insanlarin genel olarak olumlu ya da genel olarak olumsuz tutumlara sahip
olmalari miimkindar (Hepler & Albarracin 2013). Tutumlar 6nemlidir ¢linki zihinsel yasamimizin
blyik bir bolimini kapsarlar. Bir seyi veya bir kisiyi gercekten sevdigimizde, ilgili duygularimiz,
inanclarimiz ve davranislarimiz olumlu yonde etkilenir ve insanlarin "objektif" olup bu egilimleri
gormezden gelmesi zordur (Maio & Haddock, 2007). Bireylerin kagida karsi yapilan yazma
tutumunun son yillarda yavas yavas dijital ortama dogru kaydigini sdylemek abartili degildir.
Clinku ¢cocuk daha kigik yaslarda bile teknoloji ile i¢ i¢i olmaktadir. BTK tarafindan 2023 yilinda
hane halkinin bilisim teknolojileri kullanim arastirmasi sonuglarina gore 2012 yilindan giinimiize
evde internet kullanimi %47 dizeylerinden %95 diizeylerine yilkselmis, son (i¢ ay igerisinde
internetten alinan malzemelerde ise 6 kat artis oldugu, internet lizerinde 6grenme faaliyeti

gerceklestirenlerin orani ise gecen yila gdre %3 artis oldugu gorilmektedir (TUIK, 2023). Ayrica
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literatlirde yapilan ¢alismalar incelendiginde de insanlarin dijital ortamda yazmaya yonelik
ayirdiklari zamanin arttigi ve olumlu tutum gelistirdikleri gortilmektedir (Maden vd., 2018; Tizel
& Tok, 2012; Ustabulut, 2021; Yamag, 2019;). Dijital ortamda yazma faaliyetleri 6grencilerin ilgi
ve beklentilerini karsilamalarina yardimci olabilmektedir. Ogrencilerin dijital ortamda yazma
faaliyetleri gerceklestirmesi yazma siirecinden zevk almasina ve yazma becerisini gelistirmesine
destek olabilmektedir (Alanazi, 2013). Dijital 6ykiileme calismalari esnasinda senaryo hazirlama

ve taslak hazirlama siireci sayesinde hatiri sayilir sekilde yazma faaliyeti gergeklestiriimektedir.

Sinif 6gretmenlerinin ve sinif 6gretmeni adaylarinin dijital dykileme ¢alismalarindan
haberdar olmalari ve ders anlatimlarinda gelisen egitim teknolojilerinden nasil
faydalanabileceklerinin farkinda olmalari gerekmektedir. Tiirkce Dersi Ogretim Programi
incelendiginde, 6grencilerden “okuma yazma sevgisi ve aliskanlhigini kazanmalarinin saglanmasi”
ve “Is, glinlik hayat ve iletisim igin bilgi iletisim teknolojilerinin giivenli ve elestirel sekilde
kullanilmas!” becerileri beklenmektedir (MEB, 2019). Ogretmen adaylarinin 6gretme ve
o0grenme slirecinde dijital oykileri nasil kullanacaklarini bilmeleri gerekli goriilmektedir
(Uslupehlivan vd., 2017). Ozellikle ilkokul yillarinda dil becerilerinin temellerinin atildigini
soylemek mimkiindiir. Bu yillarda dijital dykiileme ¢alismalarinin yapiimasinin dil becerilerinin
gelisimine olumlu etkileri oldugu gériilmektedir (Ozkaya, 2020; Tetik, 2020). Ogretmen
adaylarinin dijital 6ykileme suirecini bilmesi meslek yasaminda 6grencilerinin dil becerilerini
gelistirmelerine olumlu katkilar saglayacaktir. Ogretmen adaylarinin dil becerilerinin gelismesi,
mesleki yonden de kendilerini gelistirecektir. Ayrica rol model olarak degerlendirildiginde dijital
yazma becerileri yliksek bir 6gretmenin 6grencileri de bu yonde olumlu etkilenecektir (Demir &
Kose, 2016; Ozsoy Yener, 2011). Dijital éykiileme etkinlikleri yapilirken, dil becerilerine yénelik
karsilastigl sorunlari dnceden tespit eden bir egitimci soruna yonelik ¢6ztim yollarini da hizli bir
sekilde arastiracaktir. Bu durumda 6grencilerine yonelik 6grenme faaliyetlerinde de daha verimli

olabilecektir.

Dijital 6ykiileme 6gretmen adaylarini yakindan ilgilendiren bir konudur. Dijital oyki
olusturma calismalari, 6gretmen adaylarinin da teknopedagojik becerilerinin gelismesine
katkida bulunacaktir. Ayrica dijital oykiileme konusunda hizmet 6ncesinde egitim almis olmak
O0gretmen adaylari icin olduk¢a yararli olabilir. Bu egitimi alan 6gretmen adaylari géreve
basladiktan sonra 6grencilerine dijital 6ykiileme ile ilgili calismalar yaptirabilir (Condy vd., 2012;
Demirer & Baki, 2018). Dijital 6yku olusturma sirecini bilen bir 6gretmen bu konuda

ogrencilerinin gelismesine daha fazla katki saglayacaktir. Bu kapsamda arastirmanin amaci
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gerceklestirilen dijital oykileme c¢alismalarinin 6gretmen adaylarinin dijital yazmaya iliskin

tutumlari Gzerindeki etkisini ve onlarin siirece iliskin gorislerini belirlemektir.
Arastirma amacina baglh olarak asagidaki alt problemler olusturulmustur.

1. Dijital oykuleme c¢alismalarinin 6gretmen adaylarinin dijital yazmaya iligskin

tutumlarina etkisi nedir?
2. Sinif 6gretmeni adaylarinin dijital 6ykiileme galismalarina yénelik gérisleri nasildir?
2. Yontem

Bu arastirmada nicel ve nitel yontemler bir arada kullanildigi karma yontem tercih
edilmistir. Karma yontem arastirmalarinda her iki yonteme iliskin temel uygulamalar ve
kavramlar bir arada kullanilir (Creswell, 2003). Karma yontem calismalari her iki arastirma
alaninin birbiri ile bitinlestirilmesini saglar. Boylece her iki yéntemin gicli yonleri arasinda
anlamli bir baglanti kurulmus olur (Onwuegbuzie & Collins, 2007). Bu ¢alismada karma yéntem
kullanilmasinda “tamamlayicilik (Complementarity)” gerekcesinden yola c¢ikilmistir. Bu ¢alisma
ile her iki yontemden elde edilen bulgularin detaylandirilmasi diisiincesi egemendir. Bulgularin
arttirilmasi, aydinlatilmasi ve zenginlestirilmesi 6nemsenmistir (Baki & Gokgek, 2012; Tashakkori
& Teddlie, 2008). Boylece iki gruptaki veri tirlerinden elde edilen bulgular birbirini

tamamlamistir.

Arastirmanin ¢ergevesi olusturulurken Creswell ve Clark (2018) belirlemis oldugu “es
zamanli donusiimsel tasarim” goéz 6nline alinmistir. Bu tasarimda nicel ve nitel veriler es zamanli
bir sekilde elde edilir. Verilerin analizi de ayni zamanda gergeklestirilir. Bu desen her iki
yontemden elde edilen verilerin esit 6neme sahip olmasini mimkiin kilmaktadir. Verilerin
birlestirilmesi cogunlukla bulgularin yorumlamasi asamasinda gergeklestirilir. Bu desen genis
caph bakis acilarinin ortaya konulmasi acgisindan yararlidir. Arastirma kapsaminda 6gretmen
adaylarindan elde edilecek nicel verilerle birlikte nitel verilerinde toplanmasi arastirma

bulgularini destelemek adina 6nem arz etmektedir.

Arastirmanin nicel boyutu deneysel arastirma ile gergeklestirilmistir. Calisma tek grup ile
gerceklestirildigi icin zayif deneysel desenlerden “tek grup 6n test son test deseni” kullaniimistir.
Bu desende deneysel islemin etkisi tek bir grup Uzerinde sinanir. Bagiml degiskene iliskin
Olgciimler uygulama 6ncesinde 6n test, sonrasinda son test olarak ayni denekler Uzerinde
gerceklestirilir (BUyUkozturk vd., 2008). Bu siire¢ tek bir grupla ve ayni Olgme araglari ile

yaratalr.
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Calismanin nitel boyutu 6gretmen adaylarinin her hafta yazdigi glinliklerden elde edilen
veriler (izerinden gergeklestirilmistir. Ogretmen adaylari ile her hafta dijital dykiileme calismalari
ylratilmis ve sonrasinda ise onlardan etkinlikleri degerlendirmelerine yoénelik gunliikler

yazmalari istenmigtir. Yazilan glnlukler nitel veri setini olusturmustur.
2.1. Galisma Grubu

Arastirma Pamukkale Universitesi Egitim Fakiltesi Sinif Egitimi Ana Bilim Dalinda
gerceklestirilmistir. Calismanin nicel boyutu icin amach (olasiliksiz) 6rnekleme tirlerinden
“uygun durum orneklemesi” tercih edilmistir (Ekiz, 2009). Bu 6rneklem arastirma yapilacak
katihmcilarin arastirma sirecine dahil edilmesinin kolay oldugu durumlarda kullanilir. Calisma
Tiirkge Ogretimi dersini alan 31 dgretmen adayi ile gerceklestirilmistir (Kadin=18; Erkek=13).

Arastirmanin nitel boyutu da arastirmaya katilan biitlin 6gretmen adaylariile gerceklestirilmistir.
2.2. Veri toplama araci

Arastirma verilerinin toplanmasinda Kirmizi vd. (2021) tarafindan gelistirilmis olan Dijital
Ortamda Yazmaya iliskin Tutum Olgegi (DOYAT) ve calisma kapsaminda 6gretmen adaylarinin
sirece yonelik olumlu ve olumsuz dusilincelerini ifade etmesini isteyen glnliklerden
yararlanilmistir. DOYAT'in gelistirilmesi 1501 6gretmen adayi ile katilimiyla saglanmistir. Olgek,
toplamda 25 maddeden olusmaktadir. Agimlayici faktor analizi sonuglarina gére DOYAT’In (g alt
Olgekten olustugu belirlenmistir. Alt 6lgeklere “kolaylik, giidiilenme ve etki” adlari verilmistir.
Her bir alt 6lgegin tim o6lcek Uzerindeki agiklama giicli (varyans) kolaylk alt 6lgegi icin 21.390;
gudilenme alt 6lgegi icin 9.525 ve etki alt 6l¢egi icin 7.394 olarak tespit edilmistir. Bu deger
toplamda 38.309 diizeyinde aciklama giiciine erismistir. Olgcekteki maddelerin en diisiik faktér
yiik degeri .41 en yiiksek faktor yiik degeri ise 0.68’dir. Olcegin tiimii icin Cronbach’s Alpha
degeri 0.83’tlr. Dogrulayici faktor analizine gore elde edilen uyum degerleri incelendigindeki ki
kare degeri x2 (272, N = 1501) = 1895.32, p < 0.001 olarak bulunmustur. Bununla beraber, DFA
Olcimleri RMSEA = .063, SRMR = .052, CFl = .94, NNFI = .94 ve GFl = 0.91’dir. Bu uyum degerleri
kabul edilebilir dizeydedir. RMSEA igin %90 gliven araligi (GA) siniri .060 ile .066 arasinda
degismektedir. Olgegin uygulanmasinda bir katilimcinin dlgekten alabilecegi agirlikli ham puan
en az 25, en ¢ok ise 125tir. Bu calismanin son testlerinden elde edilen Cronbach’s Alpha degeri

0.83’tlir. DOYAT a arastirmacilar tarafindan kisisel bilgiler formu da eklenmistir.

Arastirma kapsaminda analiz edilmis olan glinliiklere katihmcilar tarafindan her hafta

siirece yonelik distinceleri yazilmistir. Ogretmen adaylan giinliiklere, calismalarda olumlu ve
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olumsuz gordikleri durumlari ifade etmislerdir. Boylece dijital dykileme ¢alismalarina iliskin

duygu ve disiinceler genel olarak belirlenmeye c¢alisiimistir.
2.3. Verilerin Toplanmasi ve Coziimlenmesi

Arastirma deneysel desene uygun bir sekilde gerceklestirilmistir. Katihmcilar ilk hafta
dijital 6ykiileme galismalarina iliskin olarak bilgilendirilmistir. Ayni hafta icinde DOYAT 06lgegi,
dijital o6ykileme calismalari baslamadan oOnce katilimcilara on test olarak uygulanmistir.
Toplamda 8 hafta boyunca yuritilen dijital 6ykiileme calismalari sonrasinda ayni 6lcek son test

olarak katimcilara uygulanmigtir.

Calisma kapsaminda 6gretmen adaylarinin giinliik hazirlamasi istenmistir. Bu glinltkler
her hafta, dijital 6ykiileme calismalari sonrasinda katiimcilar tarafindan doldurulmustur.
Gunluklerdeki veri karisikhklarin 6nlenmesi icin her 6grenci icin glnliklere rumuzlar verilmis
boylece katilimcilarin doldurdugu ginliklerin verisinin karismamasi saglanmistir. Ginliklerde
dijital 6ykileme ¢alismalarinin olumlu ve olumsuz yonleri; calismalarda karsilasilan sinirhliklarin

diizenli olarak aktarilmasi istenilmistir.

Elde edilen nicel veriler bilgisayar ortamina aktarilmis, verilerin normal dagilip
dagiimadigini gérmek icin Shapiro Wilk degerlerine bakilmistir. Bu calismada gozlenen 6grenci
sayinin N<50 olmasindan dolayi Kolmogorov-Smirnov testi yerine daha gliclii olacagi diistiniilen
(Mayers, 2013) Shapiro Wilk degerlerine bakilmistir. Shapiro Wilk analizine iliskin degerler Tablo

1’de sunulmaktadir.

Tablo 1
Shapiro Wilk Normal Dagihm Dederleri
Uygulanan Test Toplam sayi o]
On test 31 0.019
Son test 31 0.02

Shapiro wilk analizi sonucunda farkin anlamli olmadigi ve dagilimin normal olmadigi

(p<0.05) gorilmastiir. Bu nedenle eldeki veri setine non-parametrik testler uygulanmistir.

Gunliklerden elde edilen veriler bilgisayar ortamina aktarilmis ve detayh bir sekilde
okunmustur. Dlzenli olarak 31 6grencinin de glinliiklere diistincelerini yazdiklari gorilmustur.
Elde edilen nitel ham verilerin analiz edilmesi i¢cin dokiiman analizi uygulanmistir. Dokliiman
analizi nitel arastirmalarda yazili kaynaklari sistemli ve hassas bir sekilde analiz etmek igin
yararlanilan bir yontemdir (Watch, 2013). Arastirmaci tarafindan dokiimanlarin sinirsizca ve
tekrar tekrar incelenebilmesi (Merriam, 1998), arastirmacinin istedigi zaman ve mekanda

¢alisma yapmasina olanak saglamasi gibi Ozelliklerinden dolayl nitel arastirmalarda tercih
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edilmektedir (Corbetta, 2003). Dokiiman analizi yapilirken takip edilen dort basamak
bulunmaktadir. Bunlar; toplanan nitel verilerin islenmesi, kodlarin ve temalarin ¢ikarilmasi,
temalarin organize edilmesi ve elde edilen bulgularin degerlendirilmesidir (Yildirnm & Simsek,
2013). Bu baglamda 6gretmen adaylari tarafindan olusturulan glinlikler ayrintili bir sekilde

incelenmistir.

Arastirma kapsaminda g¢alismanin givenirligini arttirmak amaciyla kodlayicilar arasi
uyuma ve katilimci teyidine bakilmistir (Creswell, 2013). iki farkli arastirmaci tarafindan kodlar
belirlenmistir. Benzer kodlar bir araya getirilerek alt temalara ulasiimistir. Uygun alt temalar bir
araya getirilerek temalar ve son olarak da kategoriler ortaya cikariimistir. Belirlenen alt temalarin
glvenirligini gliclendirmek icin Miles ve Huberman (1994) tarafindan ortaya konulmus olan
gorius birligi formiliine gore belirlenen kodlarin goris birligi ylizdesinin en az %80 olmasi
beklenmektedir. Arastirma kapsaminda 23 alt tema tespit edilmistir ve bu alt temalardan 20
tanesi Gzerinde goris birligine varilmistir. Alt temalardan tg¢ tanesi hakkinda gorts ayrilig
olusmustur. Gorus ayrihgl olusan alt temalara iliskin olarak sinif egitimi ve Tirkge egitimi
alaninda uzman olan iki akademisyen ile gorisilmuistlr. Bu goriisme sonucunda, goris ayrilig
olusan (¢ alt temaya yonelik benzer alt temalarin oldugu goriilmustir. Benzer olduguna karar
verilen temalarin icerisine gorus ayriligina diistlen lg¢ tema dahil edilmistir. Kodlarin géris birligi
ylzdesi formli dogrultusunda %86.9’un lizerinde oldugu belirlenmistir. Arastirma kapsaminda

belirlenmis olan kategori, tema ve alt temalarin genel géorimimu Sekil 1'de verilmektedir.

Sosyal Gelisim

Ogrenmeyi eglenceli kilma
Anlamli zaman gegirme
Hayal gliciinii gelistirme

Diizenleme Sorunlari

Resim Diizenleme

Gegis siralamasindaki zorluklar
Animasyona yonelik sorunlar

Oyki kurgulamada zorlanma Basari
Resim bulma sorunu Olumlu bakig agis!
Sosyallesme

Ses eklemeye yonelik zorluklar
Olumlu deneyim

Dijital Oykii Olusturma Siireci
Mesleki ve Kisisel Gelisim

Gelisim Teknik Sorunlar
Ogrenme Bilgisayara iliskin zorluklar
Dijital yetkinlik gelistirme Zaman alici olmasi
Mesleki gelisim internete baglanamama

Yazma gelisimi

Sekil 1. Arastirma kapsaminda olusturan tema, alt tema ve kategoriler
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Elde edilen veriler Gzerinde gerceklestirilen analizler sonucunda 2 kategori, 4 tema ve 20
alt temaya ulasilmistir. Sinif 6gretmeni adaylarinin gilinliklerinde yer alan ifadelerden alintilar
yapilirken sadece katilimcilarin isimleri ifadelerinin basinda yer almistir. Katihmcilarin tamami

sinif 6gretmeni adayi olmasindan dolayi herhangi bir kisaltmaya gereksinim duyulmamistir.
2.4. Deneysel Siireg

Ogretmen adaylar ile gerceklestirilen dijital oykileme calismalari 8 haftada
gercgeklestirilmistir. Calisma igcin haftada 2 ders saati ayrnilmistir. Dijital 6ykilerin
olusturulmasinda Susar Kirmizi ve Altug (2021) tarafindan belirlenmis olan dijital 6yki
olusturmanin asamalarina uygun bir siralama izlenmistir. Her hafta neler yapildigina asagida

ayrintili bir sekilde yer verilmistir:

Calismaya baslamadan once 6gretmen adaylarina dijital oykilemeye yonelik bilgi
verilmistir. Dijital dykilemenin tanimi, asamalari ve tirleri anlatilmistir. Ayrica dijital oyki
olusturma sireci lizerinde detayli bir sekilde konusulmus, calismalarin nasil yapilacagi ile ilgili bir
Oongori olusmasi icin ¢aba gosterilmistir. Bilgilendirme toplantisiyla birlikte 6n testler de
uygulanmistir. TGm bunlarin yani sira 6gretmen adaylarina her hafta yapilacak olan dijital 6yku
olusturma c¢alismalarindan sonra yazacaklari gilinliklere iliskin de agiklamalar yapilmistir.
Ogrencilere giinlikler dagitilmis ve karisiklik olmamasi icin istedikleri rumuzlari ilk sayfaya
yazmalari istenmistir. Gunlikler her hafta 6gretmen adaylarina dagitiip tekrar toplanarak

korunmustur. Béylece gilinliklerin kaybolmasinin ya da zarar gérmesinin dniine gegilmistir.

Calismalar sirasinda katilimcilardan kendi bilgisayarlarini getirmeleri talep edilmistir.
Dijital oykulerin olusturuldugu 8 hafta boyunca 6gretmen adaylari kendi bilgisayarlarini
getirmistir. internete erisim icin de tiniversitenin internet baglantisindan yararlanilmistir. Gerekli
durumlarda (kurumsal baglantinin yetersiz olmasi vb.) katilimcilar kendi bireysel internet
erisimlerinden de yararlanmistir. Bilgisayarlarda o6grenciler icin (icretsiz olan PowerPoint

programi bulunmasi gerektigi de belirtilmistir.

Dijital 6ykiiler olusturulurken &ncelikle dykiinin konusu belirlenmistir. Oykdlerin
olusturulmasi icin arastirma yapilmis ve taslak metinler olusturulmustur. Oykiilerde kullanilacak
sesler belirlenmistir. Bu seslerin ortaya cikarilmasi icin internet sitelerinden yararlaniimistir.
internet sitelerinde uygun sesler bulunamadiginda 6gretmen adaylari ya kendi seslerini ya da
arkadaslarinin seslerini kayit yaparak kullanmistir. Dijital dykilere uygun gorsellerin segilmesi
icin de yine konu ile ilgili internet sitelerinden yararlanilmistir. Telif sorunu yasanmamasi i¢gin

dijital oykilerin son sayfalarinda yararlanilan internet sitelerinin atiflarina yer verilmistir.
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Olusturulan taslak metinlerde sesler ve gorseller uygun bir sekilde PowerPoint programinda
slaytlara yerlestirilmistir. Slaytlarda yer alan metinler, sesler ve gorseller gézden gegirilmistir.
Gerekli gorilen noktalarda ekleme, c¢ikarma ve diizenlemeler yapilmistir. Oykiler
tamamlandiktan sonra sinifta izlenmistir. Sekil 2’de olusturulan oykilerden gorseller yer

almaktadir.

i

Bulgurcu Recep Aga’nin, her y1l bugday ektigi
yiizlerce déniim toprag: vardi.

Sekil 2. Dijital éykiilerden érnek kare 1

Orada bekler: yilan da kuyudan ¢ikip adama bir altin lira
verirmis. Bu hep bdyle uzun siire devam etmis.

Sekil 3. Dijital ykiilerden érnek kare 2

Sekil 2 ve Sekil 3'de de gorildigi gibi 6gretmen adaylari tarafindan olusturulan dijital
oykuler gorsellerle bitiinlestirilmistir. Deneysel slire¢ boyunca iki ders saatinde bitirilemeyen
oykiler icin ertesi hafta devam edilmistir. Bu nedenle her bir 6gretmen adayi toplamda tg¢ 6ykii

olusturmustur. Bu konular asagidaki tabloda verilmistir.
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Tablo 2
Dijital 6ykii ¢alismasina yénelik konular

Aya gittiniz yeni bir uygarlikla tanitistiniz. Nasil olurdu?
Konular  Kirmizi baslikli kiz masalinin karakterini degistirerek gliniimiize uyarlayiniz.
Gokyiziinde bir yildiz olsaydiniz neler yapardiniz?

Yapilan her galisma sonrasinda katilimcilar giinliklerini yazmis ve siirece iliskin olumlu
ya da olumsuz olan bitiin dislincelerini belirtmistir. Deneysel siirecin son haftasi da son testlerin

uygulanmasina ayrilmigtir.
3. Bulgular ve Yorum

Bu boliimde elde edilen verilerin analiz sonuglari sunulmus ve alt problemlere yanit

verilmistir. Toplanan veriler tablolar halinde ortaya konulmustur.
3.4. Birinci alt probleme iligkin bulgular ve yorum

Arastirmanin birinci alt problemini yanitlamak amaci ile 6gretmen adaylarindan elde
edilen verilerde 6n test son test arasindaki farka bakilmistir. Yapilan Wilcoxon isaretli Siralar

testine iliskin sonuglar Tablo 3’ te sunulmaktadir.

Tablo 3
DOYATtan elde edilen “Wilcoxon isaretli siralar testi” puanlarinin sonuglari
On test son test N Sira Ortalamasi Siralar Toplamlan z p
Negatif Sira 0 ,00 ,00 -4,860 0,001
Pozitif Sira 31 16,00 496,00
Esit 0

Tablo 3 incelendiginde dijital yazmaya yonelik tutum puanlarinda 6n ve son testler
arasinda anlamli bir farklihk gorilmektedir (z=-4,86; p<0,05). Fark puanlarinin sira ortalamasi ve
toplamlarina bakildiginda, gozlenen farkin pozitif siralar, son test puani lehinde oldugu
gorilmektedir. Bulgular dogrultusunda dijital 6ykileme calismalarinin 6gretmen adaylarinin

dijital yazmaya iliskin tutumlarini olumlu yonde etkiledigi séylenebilir.
3.5. ikinci alt probleme iliskin bulgular ve yorum

Arastirma kapsaminda sinif 6gretmeni adaylarinin dijital oykileme sirecinde

karsilastiklari zorluklari ve olumlu dislincelerini glinliklere yazmalari istenilmistir.

Yapilan analizler 1siginda elde edilen kategoriler, temalar ve alt temalar Tablo 4’te

verilmistir.
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Tablo 4
Sinif 6gretmeni adaylarinin dijital éykiileme ¢alismalarina yénelik giinliiklerinin analizi

Kategoriler Temalar Alt Temalar Frekans
Zaman alict olmasi
Teknik sorunlar internete baglanma
Bilgisayara iliskin zorluklar
Animasyona yonelik sorunlar
Resim diizenleme
Ses Eklemeye yonelik zorluklar
Diizenleme sorunlari Resim bulma sorunu
Gegisleri siralamada zorluklar
Zaman alict olmasi
Oykiiyi kurgulamada zorlanma
Dijital yetkinlik gelistirme 20
Gelisim Mesleki gelisim 15
Yazma gelisimi 2
Ogrenmeyi eglenceli kilma 11
Anlamli zaman gegirme 6
Hayal glicini gelistirme 5
Sosyal gelisim Basari 4
2
2
1

I

Dijital 6yki olusturma sireci

N D OO NN O W

Mesleki ve kisisel gelisim

Olumlu bakis agisi
Sosyallesme
Olumlu deneyim

Veriler izerinde gergeklestirilen dokiiman analizi sonucunda 2 kategori, 4 tema ve 20 alt
tema belirlenmistir. Arastirma kapsaminda en ¢ok ifade edilen kod 20 tekrarla “mesleki ve kisisel
gelisim” kategorisi igindeki “gelisim” temasi kapsamindaki “dijital yetkinlik gelistirme” alt
temasidir. Tekrar sayisi olarak en az ifade edilen kodlar ise 1 tekrarla “olumlu deneyim” temasi

olmustur.

Teknik Sorunlar Temasi: Sinif 6gretmeni adaylarinin tuttugu ginlikler incelendiginde;
karsilastiklari sikintilara yonelik “teknik sorunlar” temasina ulasiimistir. Bu tema “internete
baglanamama”, “bilgisayara iliskin zorluklar” ve “zaman sorunu” alt temalarinin birlestirilmesi
ile olusturulmustur. Sinif 6gretmeni adaylarinin goérislerinden yola ¢ikarak belirlenmis olan
“teknik sorunlar” temasinin “internete baglanamama” alt temasina iliskin alintilara asagida yer
verilmistir.

“Bugiin sadece bilgisayarimi internete bagdlamakta sorun yasadigim igin zorlandim

7

(irem).” “internet baglantisinin olmamasi (Meryem).” “Dijital 6ykii hazirlamak icin bilgisayar

kullandigimizda internet agina ulasmak adina sorun yasadim (Songiil).”

Arastirma kapsaminda glnlik tutan lg¢ sinif 6gretmeni adayi dijital 6yki olusturma
slrecinde bilgisayarlardan internet agina baglanamadiklarini belirtmistir. Dijital 6yklleme

calismasi icin gerekli olan multimedya O6gelerine (Universitenin internet ag kullanilarak
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erisilmistir. Aga baglanma konusunda yasanan sorunlar dijital 6ykilerin olusturulmasinda
zorluklar ortaya ¢ikmasina neden olmustur. Dijital dykiileme siirecinde bir internet agina bagh
olmak gerekli bir durumdur. internetin olmamasi ya da baglanma sorunu yasanmasi dykdlerin

yazarlari agisindan istenmeyen zorlayici bir durumdur.

Sinif 6gretmeni adaylarinin yazmis oldugu giinliikklerden yola gikilarak belirlenmis olan

“zaman sorunu” alt temasina iliskin alintilar asagida yer almaktadir.

“Dijital 6ykiileri hazirlarken zaman yénetiminde zorlandim Medine).” “Zaman yénetimi
ile ilgili problemlerim vardi. Hazirladiklarimi yetistirmekte zorlandim (Tugba).” “Genel anlamda
dijital 6ykiiniin hazirlanmasi siirecinde zaman konusunda sikint yasadik. Oykiiniin olusturulmasi

esnasinda yetistirme sorunu yasadik (Cicek).”

Calisma kapsaminda bazi Ogrenciler dijital oykd hazirlarken zamani iyi
kullanamadiklarini, siirecin ¢cok zaman aldigini ve istediklerini yapmak icin zamanin yeterli
gelmedigini belirtmistir. Dijital 6ykiileme calismalarinin zaman alici olmasi oldukca olagandir.
Ozellikle ortaya cikariimak istenen 6ykiiniin niteligine bagl olarak gereksinim duyulan zaman
artabilmektedir. Dahasi etkili ve amaca yonelik bir calismanin yapilmasi icin deneyim
gerekmektedir. Deneyim hazirlanacak dijital 6yki icin harcanacak zamani azaltacaktir. Sinif
o0gretmeni adaylarinin dijital 6ykiileme deneyimlerinin olmamasi ve bunun disinda ortaya ¢ikan
unsurlar dijital 6ykulerin olusturulmasi igin ayrilan zamaninin yetmemesine neden olmustur.
Ornegin, ses ve gorsel arastirmasi icin fazla zaman harcamak, konuyu olmasi gerekenden uzun

tutmak zaman konusunda sorunlar yasanmasina neden olmus olabilir.

Sinif 6gretmeni adaylarinin “teknik sorunlar” temasinin “bilgisayara iliskin zorluklar” alt

temasina yonelik elde edilen alintilardan 6rnekler asagida sunulmustur.

“Bilgisayarim bozuldugu icin bugiin diger arkadaslarimla ¢calistim. Oykiiniin gecislerini ve
efektlerini hazirlamakta, siralamakta zorlandim (Beyza).” “Dijital 6ykiileme ¢alismasi igin
kullandigim bilgisayarim bozuldugu icin kendi bilgisayarimda islem yapamadim. Ses ve goriintii
gecislerinde zorlandim (Tugba).” “Dijital éykiileme yaparken bilgisayarin bagli oldugu mouse

sikinti yaratmustir. Kopyalayip yapistirma islemlerinde sorun oldu (Siimeyye).”

Elde edilen alintilar incelendiginde 7 sinif 6gretmeni adayinin bilgisayari ile ilgili olarak
sorunlara yasadigl belirlenmistir. Bilgisayarin kendisinden ya da fareden kaynaklanan arizalar
dijital oykllerin olusturulmasinda aksakliklara neden olmustur. Elbette dijital oykiler

olusturulurken en 6nemli unsurlardan biri de bilgisayarin ya da dijital bir cihazin var olmasidir.
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Bilgisayar olmamasi, bilgisayarin hasar goérmesi, anlik arizalar slireci sekteye ugratmistir.
Ogretmen adaylari bdyle durumlarda arkadaslari ile birlikte calisarak sorunu ¢ézme yoluna

gitmistir.

Diizenleme Sorunlari Temasi: Sinif 06gretmeni adaylarinin  tuttugu ginlikler
incelendiginde dijital dykilerin olusturulmasinda diizenlemeler konusunda sorunlar yasandigi
belirlenmistir. Diizenleme sorunlari temasi “resim diizenleme, gecisleri siralamada zorluklar,
animasyonlara yonelik sorunlar, 6ykiiyl kurgulamada zorlanma, resim bulma sorunu ve ses

ekleme sorunu” alt temalarindan olusmaktadir.

Sinif 6gretmeni adaylarinin ginliklerinden vyola cikilarak “diizenleme sorunlarl”
y y

temasinin “resim dizenleme” alt temasina iliskin elde edilen alintilara asagida yer verilmistir.

“Dijital 6ykiileme c¢alismalarinda resimleri diizenleme konusunda sorunlar yasadik
(Meryem).” “Dijital éykiiye koyacagim resimlerin arka planlarini kaldirma konusunda sikinti
yasadim (Ozlem).” “Dijital ykiiyii olustururken indirdigimiz resimleri kirparken sorun yasadik.
Fakat arastirmacilarin bilgi vermesi ve yénlendirmeleriyle bu gibi sorunlari asmaya c¢alistik
(Ayse).” “Oykii icin indirece§im resimleri nereden bulacadimi bilmiyordum. Resimlerin arka

planlarini nasil kaldiracagimi bilmiyordum. ilk basta bunlari 6§renmekte zorlandim (Siimeyye).”

Arastirma katilan 6 sinif 6gretmeni adayinin gorislerine gore dijital oykiler
olusturulurken resimlerin diizenlenmesinde sorunlar yasadigi bulgusuna ulasilmistir. Ogretmen
adaylari resimleri diizenlerken genellikle arka planlari kaldirmada, resim kirpmada ve resimlere
erismede sorunlar yasadigl saptanmistir. Ogretmen adaylari dijital éykiilerin olusturuldugu ilk

glinlerde deneyim sorunu yasamis olabilirler. Ancak zamanla bu sorunlar asiimis olabilir.

Sinif 6gretmeni adaylarinin “diizenleme sorunlar” temasinin “gegisleri siralamada

zorluklar” alt temasina yonelik olarak elde edilen alintilara asagida yer verilmistir.

“Oykiiniin gegislerini ve efektlerini hazirlamakta, siralamakta zorlandim (irem).” “Dijital
Oykiiniin gegis efektleri beni zorladi (Kamile).” “Oykiiyii hazirlarken siralama yapmakta

zorlandim (Merve).”

Elde edilen veriler dogrultusunda 6 sinif 6gretmeni adayinin 6yki slaytlari arasindaki
gecisleri ayarlamada ve gecislere hareketlilik eklemede sorun yasadigi belirlenmistir. Bu yasanan
sikintilarin Office programinin 6zellikleri hakkinda yeterli bilgiye sahip olmamayla ilgili oldugu
disinulmektedir. Daha etkili gegisler yapilmasi ve oykiyil canh kilmak igin teknik beceri ve

bilginin yaninda yaraticilik unsurunun da gerekli oldugu unutulmamaldir.
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Arastirma verilerine gore belirlenmis olan “dizenleme sorunlar” temasinin

“animasyona yonelik sorunlar” alt temasina iliskin dogrudan alintilar asagida yer almaktadir.

“Dijital 6yki hazirlarken animasyon hareketleri sirasinda zorlandim fakat onlari da
yapmayi 6grendim (Buse).” “PowerPoint programinda animasyonlari ve gegislerini siralamakta
zorluk yasiyorum (Ozlem).” “Slayta hareket eklemede ve siirelerini belirleme konusunda sorun

yasadim. Slaytta yiiriiyen karakterler animasyonu yapmakta zorlandim.” (Leyla).”

Gunliklerin incelenmesi sonucunda elde edilen verilere bakildiginda 9 sinif 6gretmeni
adayinin dijital oykileri olustururken dykiye hareket ve canlilik katmak adina 6nemli bir unsur
olan animasyonlari kullanmada sikintilar yasadiklari belirlenmistir. Alintilar incelendiginde
animasyonlarin kullanilmasinda sorun yasanmis olsa da ilerleyen silirecte bu sorun ortadan
kalkmistir. Ogretmen adaylarinin siirecin basinda sorun yasamalari olagan karsilanabilir.
Ozellikle belli 6lgiide uzmanlik ya da deneyim gerektiren uygulamalar onlar agisinda zorlayic

olmustur. Bu durum ayni zamanda onlarin gelismesini ve 6grenmesini de saglamistir.

“Dlzenleme sorunlari” temasinin “6ykiyid kurgulamada zorlanma” alt temasina yonelik

olarak elde edilen alintilar asagida yer almaktadir.

“Dijital 6yktiyii hazirlarken 6ykiiniin planlamasinda zorlandim. Benim i¢in zaman aliciydi

(Cicek).” “Stireg igerisinde 6ykiiniin senaryosunu yazmakta zorlandim (Munise).”

Cahismaya katilan 2 sinif 6gretmeni adayinin dijital 6yki siireci igerisinde, dykiiniin
icerigini kurgulama konusunda sikintilar yasadiklari belirlenmistir. Oykiyi yazmak dijital
boyutunu hazirlamak kadar yetenek isteyen bir asamadir. Oykii yazma konusunda yeterli
beceriye sahip olamayan 6grencilerin bu siirecte zorlanmasi olagandir. Oykiiyli yazarken
yaraticiligi ortaya koymalk, fikirleri siralamak, organize etmek, glinliik yasamdan 6rnekler vermek
kisacasi olay 6rglisiini olusturmak bir slrectir. Bireyin cabasini gerektirir. Bu konuda yeterince

deneyime sahip olmayan 6grenciler zorluklar yasamis olabilir.

Sinif 6gretmeni adaylarinin gorislerinden yola cikilarak belirlenmis olan “dizenleme

sorunlarl” temasinin “resim bulma sorunu” alt temasina iliskin alintilar asagida yer almaktadir.

“Dijital 6ykii hazirlarken resim bulmakta ve sesleri kaydetmekte zorlandim (ilyas).”
“Karakterlere farkli eylemler yaptirmak istedigimizde farkli resimlerini bulmak konusunda sikinti
yasadim (Leyla).” “Dijital 6ykiide kullanmak istedigim resimleri bulurken zorluk cekiyorum
(Esra).” “Oykii icin indirecegim resimleri nereden bulacagimi bilmiyordum. ilk basta bunlari

6grenmekte zorlandim (Siimeyye).”
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Dijital oykileme calismalarina katilan 6 sinif 6gretmeni adayi dijital o6ykilerin
hazirlanmasinda gerekli olan farkli resimleri bulma konusunda sikintilar yasadiklarini belirtmistir.
Bu durumun Ucretsiz resim indirme sitelerine ulasma konusunda yeterince arastirma
yapamamalari ve istedikleri resimlerin ¢ok sayida cesidine ulasamamalarindan kaynaklandigi
dislintlmektedir. Aslinda ¢alismanin en basinda resimleri elde etmek icin gerekli olan web sitesi
adresleri katihmcilarla paylasilmistir. Yine de 6 6gretmen adayi gereksinim duydugu resmi
bulmakta zorlanmistir. Gorsellerin dijital 6yka ile iliskili olmasi anlatimi gliglendirmektedir.

Ogretmen adaylari anlatima uygun gorselleri bulamadiklarini diisiindiiklerinde sikinti yasamistir.

Sinif 6gretmeni adaylarinin “diizenleme sorunlarl” temasinin “ses eklemeye yonelik

zorluklar” alt temasi kapsaminda elde edilen alintilara asagida yer verilmistir.

“Dijital éykiileme ¢calismasi yaparken ses ve goériintii gecislerinde zorlandim (Tugba).”
“Bilgisayarda &ykiiyii hazirlarken ses ekleme ve animasyon vermede zorlandim (Medine).”

“Dijital 6yktiye ybnelik ses ve animasyonlari diizenlerken sorun yasadim (Songiil).”

Dijital dykileme galismasina katilan 7 sinif 6gretmeni adayi, dijital 6ykilerine ses ekleme
konusunda sikinti yasadiklarini ifade etmislerdir. Ses eklemek dijital 6ykiilerde en 6nemli
unsurlardan biridir. Oykiyl ve dyki karakterlerini ifade eden sesi bulmak zor oldugu kadar
bunlarin nerde nasil kullanilacagina karar vermek de oldukca zordur. Ayni zamanda belirli 6l¢lide
dijital yetkinlik de gerektirmektedir. Kendi iginde zorlayici bir yapisi olan ses bulma ve ekleme

O0gretmen adaylarinin sorun yasamasina neden olmustur.

Dijital oykileme calismasina yonelik tutulan ginliiklerin analizinden yola gikilarak
mesleki ve kisisel gelisim kategorileri olusturulmustur. Bu kategori kendi iginde “gelisim” ve
“sosyal gelisim” seklinde iki temayi icermektedir. “Gelisim” temasi “6grenme, dijital yetkinlik
gelistirme, mesleki gelisim ve yazma gelisimi” alt temalarindan olusmaktadir. “Sosyal gelisim”
temasi ise “basari, anlamli zaman gecirme, olumlu bakis acisi, olumlu deneyim, hayal giicliini
gelistirme, sosyallesme, 6grenmeyi eglenceli kilma ve 6grenmeden keyif alma” alt temalarindan

olusmaktadir.

Sinif 6gretmeni adaylarinin “gelisim” temasinin “dijital yetkinlik gelistirme” alt temasina

yonelik olarak ulasilan alintilara asagida yer verilmistir.
“Dijital 6ykiilemeye yonelik ¢ok bir bilgim yoktu. Bu dénem bana dijital éykiileme yapma

becerisini kazandirdi. Animasyon falan eklemeyi kazandirdi (irem).” “Bu hafta gegen haftaya

gére daha iyiydi. Oykii icin gecis efektlerinin nasil yapilacagini 6grendim. Fotograflarin uzantisini
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png ye ¢evirmeyi égrendim (Kamile).” “Dijital dykiile ile 6gretimin daha eglenceli ve kolay
olacagini diisiiniiyorum. Dijital 6ykiileme ¢alismalari ile bilgisayari, interneti ve PowerPoint
kullanmayi daha fazla 6grendik. Bilmedigimiz ézelliklerini kesfettik” (Betiil).” “Powerpoint’i daha
pratik kullanmaya basladim. Bu durum benim her alanda pratiklik kazanmama yardimci oldu.

Animasyonlari diizene koyma konusunda ¢ogu sikintim geride kaldi (Ozlem).”

Alintilardan da anlasilacagi lizere dijital oykileme egitimi alan 20 sinif 6gretmeni adayi
dijital 6yki gelistirme calismalari sayesinde teknopedagojik becerilerinin gelistigini belirtmistir.
Ogretmen adaylarinin bilgi ve iletisim teknolojilerini kullanmasi gelecekte bu becerileri
ogrencileri ile paylasmalari agisindan olduk¢a 6nemlidir. Teknolojik gelismelerin egitimde
kullaniir olmasi icin 6gretmen adaylarinin hizmet 6ncesinde bu becerileri gelistirmesi
gerekmektedir. Teknoloji kullanim bilgisi pedagojik bilgilerle birlestirildiginde anlam
kazanmaktadir. Ogretmen adaylari yapilan dijital éykiileme calismalarinin kendilerinin dijital
yetkinliklerini gelistirdigini belirtmistir. Bu durum calismalarin verimliligi agisindan oldukga

anlamlidir.

Ogretmen adaylarinin gériisleri dogrultusunda belirlenmis olan “gelisim” temasinin

“mesleki gelisim” alt temasina yonelik glinliiklerden ulasilan alintilara asagida yer verilmistir.

“Dijital éykiileme c¢alismalari 6gretmenlik yapacagim siiregcte édgrencilerin dikkatini
cekebilecek eglenceli bir etkinlik oldu (Tugba).” “Gayet eglenceli ve verimli bir uygulama oldu.
ileride meslek hayatima yardimci olacagini diisiiniiyorum (ibrahim).” “Dijital éykii hazirlamanin
gelecekteki 6grencilerim icin de gayet eglenceli olacadini diisiiniiyorum (Omer).” “Dijital 6ykiime
ses ekledim. Yeni seyler 6grenmek beni mutlu etti, hem de ¢ok heyecanlandirdi (Beyza).” “Dijital
oyki hazirlarken yeni seyler 6grenmek beni mutlu etti. Bu konuda daha 6nce bir bilgim yoktu

(Yasemin).”

Alintilar incelendiginde mesleki gelisim temasina iliskin olarak 14 6gretmen adayinin
gorlis ortaya koydugu belirlenmistir. Ogretmen adaylarinin goérislerine gére yapilan dijital
oykileme calismalari onlarin mesleki yasamlarina katkida bulunmustur. Ogretmen adaylari
gelecekte meslege basladiklarinda Ogrencileri ile birlikte dijital oykiileme yapmayi
planlamaktadir. Yapilan ¢alismalar katilimcilarda dijital 6yki olusturma sireci ile ilgili olarak
farkindalik olusturmustur. Ogretmen adaylarinin mesleklerine hazirlanabilmesi onlarin ¢agi
yakalayabilmesi ve ileride Ogretimin niteligini arttirabilmeleri acgisindan olduk¢a 6nemli

gorilmektedir.
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“Gelisim” temasinin “yazma gelisimi” alt temasina iliskin olarak belirlenmis olan alintilar

asagida verilmektedir.

”

“Yaratici fikirler ortaya koyabilme sansi bulduk. Yazma yeteneklerimiz gelisti (Leyla).
“Yazma becerimizi gelistirdigini ve hayal giiciimiizii somutlastirdigini diisiiniiyorum. Bu konuda
beni tatmin etti. Yazma ¢alismalari teknolojiyi birlestirerek ykii hazirladim. Gayet keyif verici

bir siirecti (Munise).”

Arastirma kapsamindaki giinliiklerden elde edilen alintilara gore 2 sinif 6gretmeni adayi
yapilan calismalarin yazma becerilerini artirdigini belirtmistir. Ogretmen adaylari deneysel siireg
boyunca yazma calismalari yaparak, bu calismalari dijital ortamla bulusturarak kendilerini farkl
bir sekilde ifade edebilme firsati yakalamistir. Gelecegin 6gretmenin dort temel dil becerisinde
gelismesi istenen bir durumdur. Ozellikle yazma becerisi zor ve uzun zamanda gelisen bir
beceridir. ilkokul yillarinda égrencinin yazma becerisini gelistirmek sinif 6gretmeninin yazma
becerisinin iyi olmasi ile miimkiindiir. Ogretmen adaylarinin goriislerine gére yapilan ¢alismalar

onlarin yazma becerilerini olumlu yénde etkilemistir.

Sosyal gelisim temasinin 6grenmeyi eglenceli kilma alt temasina yonelik 6gretmen

adaylarinin giinliklerinden ulasilan alintilara asagida yer verilmistir.

”

“Dijital  dykiileme ¢alismalari  yaparken edlenceli vakit gegirdik (Fatma).
“Olusturdugumuz dijital éykiilerle ileride daha eglenceli dersler yapacadiz (Pinar).” “Bugiin dijital
oykiide sona geldik. Bu egitimden sonra édrencilerimle ileride dijital hikayeler sunarak daha

mutlu bir 6gretim siireci yasatacagimi diisiiniiyorum. Cok edlenceli vakit gegirdik (Omer).”

Arastirma kapsaminda ¢ok sayida 6grenmen adayinin dijital oykileme c¢alismalari
yaparken eglendigi ve bu siregten keyif aldigi bulgusuna ulasiimistir. Yapilan c¢alismada
ogrencilerin keyif almasi istenilen ve beklenilen bir olarak gériilmektedir. Ogrencilerin yapilan
calismada eglenmeleri, ¢calismaya olan katimi Ust dizeye ¢ikararak, arastirma sonuglarina
olumlu ydnde hizmet etmistir. Ogrencilerin yapilan dijital dykileme faaliyetlerini eglenceli
bulmasi, egitim hayatlarinda da yapacaklari 6gretme ve 6grenme faaliyetlerinde eglenerek

O6grenmenin 6nemi géstermistir.

Sosyal gelisim temasi kapsaminda elde edilen bir diger alt temada anlaml zaman
gecirmedir. Bu kapsamda 6gretmen adaylarinin giinliiklerinde belirtmis oldugu ifadelere yonelik

alintilara asagida yer verilmistir.
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“Tiim siire¢ benim igin ¢ok verimli oldu. Ciinkii yasadigim zorluklarda bile nasil bir ¢6ziim
bulacagimizi 6grendigi m igin ¢ok sevindim (Beyza).” “Gegen haftaya oranla bu hafta kendimi
daha verimli buldum ve zevk aldim (Merve).” “Dijital dykii hazirlarken zamanimi faydali ve (iretici

gecirdim (Yusuf).”

Arastirma kapsamindaki verilerden (6) sinif 6gretmeni adaylarini dijital dykileme
calismalari yaparken gegirdikleri zamanin anlamh gegtigine yonelik ifadelerde bulunmuslardir.
Ogretmen adaylar dijital dykiileme uygulama siireci boyunca gegirdikleri siirenin ve aldiklar
egitimin kendileri i¢in anlaml olmasi 6nem arz etmektedir. Sinif 6gretmeni adaylarinca
calismada gecen sirenin anlamli olarak ifade edilmesi 6grenilen bilgi ve becerilerin onlar igin
deger ifade ettigini gdstermistir. Ogretmenler tarafindan égrenciler icin anlamli bir 6grenme
ortami olusturulmasi kalici 6grenme saglanmasi agisindan 6nemlidir. Bu ¢alisma dijital oykileme

calismalari ile 6grenme faaliyetlerinde nitelikli zaman gegirilebilecegini gdstermistir.

Ogretmen adaylarinin “sosyal gelisim” temasinin “hayal giiciinii gelistirme” alt temasina

yonelik glinliklerden ulasilan alintilara asagida yer verilmistir.

“Hayal giiciimii kullanirken giizel seyler ortaya ¢ikarabilecegimi gérdiim (Medine).”
“Cocuklarin hayal giiciine hitap ettigi igin dijital 6ykii hazirlamayi égrendigim icim memnunum
(Ayse).” “Yaratici yazmamizi gelistirdigini ve hayal giiciimiizii somutlastirdigini diistiniiyorum. Bu

konuda beni tatmin etti (Munise).”

Arastirma kapsaminda ginliiklerden elde edilen bir baska bulgu da (5) 6gretmen
adaylarinin dijital dykileme galismalari yaparken hayal gliclerini olumlu yonde etkiledigi bulgusu
olmustur. GUnumiz egitim anlayisi da 6grencilerin hayal gliclinlin gelistiriimesi beklemektedir.
Hayal giict yiksek bireylerin farkli durum olaylar karsisinda problem ¢6zme becerileri de
artmaktadir. Yapilan arastirmada o6gretmen adaylarinin hayal giglerini arttirdiklarini ifade

etmeleri dijital 6ykiileme calismalarinin ¢cok yonlilGgiini ortaya koymustur.

Sosyal Gelisim Temasi: “Mesleki ve kisisel gelisim” kategorisinin ikinci temasi olan
“sosyal gelisim” temasinin alt temalari incelenmistir. “Sosyal gelisim” temasinin “basari” alt

temasina yonelik glinliiklerden ulasilan alintilara asagida yer verilmistir.

“Kendimi 6nemli biri gibi hissettim. Basari duygusunu hissetmek glizeldi. Hayal
gliciimiiziin genislemesine ve bilgisayardan herhangi bir konuda kayda deger bir basari
kazaninca ¢cok mutlu oldum (Cicek).” “Cok giizel bir dijital éykii ortaya cikti. Siire¢ boyunca daha
basarili isler yaptim (Songiil).”
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Gunliklerdeki verilerin incelenmesi sonucunda 4 sinif 6gretmeni adayi dijital 6ykileme
calismalari sonunda ortaya cikardiklari Urine yonelik basarma duygusunu hissettiklerini
belirtmistir. Ogretmen adaylarinin yaptig calismalarda basari duygusu duygusunu hissetmeleri,
motivasyon ve 6grenme istegini de beraberinde getirecektir. Bu sayede dijital éykllemeyle ilgili
daha fazla arastirma ve yazma faaliyeti icerisine gireceklerdir. Dijital dykileme deneyimlerinin
artmasi uygulama kullanma ve senaryo yazma becerilerini giiclendirilecektir. Ogretmen

adaylarinin 6grencilerine de ayni hazzi yasatmalari acisindan bu durum énemlidir.

Sosyal gelisim temasinin olumlu bakis acisi alt temasina ait sinif 6gretmeni adaylarinin

ginliklerinden ulasilan alintilara asagida yer verilmistir.

“Dijital 6ykiilemeye yénelik ¢ok bir bilgim yoktu. Bu donem bana dijital Sykiileme
yapmayi kazandirdi (irem).” “Dijital 6ykiile ile 6gretimin daha eglenceli ve kolay olacagini
diisiintiyorum. Dijital 6éykiileme dersi ile daha fazla PowerPoint kullanmay &grendik ve
bilmedigimiz ézellikleri kesfettik (Betiil).” “Dijital 6ykii hazirlarken yeni seyler 6grenmek beni

mutlu etti. Bu konuda daha énce bir bilgim yoktu (Yasemin).”

Ogretmen adaylarinin (2) giinliklerinden elde edilen veriler dogrultusunda dijital
oykiileme calismalari yaparken siirece yonelik olumlu bakis acilari gelistirdigi yoniinde bulgular
elde edilmistir. Dijital oykileme calismalari ile farkh durum olaylari karsi 6grencilerin bakis
acilarini ve korkularini degistirmek icin yaralanabiliriz. ilk bakista siirecin zorlugundan korkan
O0gretmen adaylari, yapilan c¢alismalarla eksiklerini kapatmis ve siliregcten keyif almaya

baslamistir.

Sosyal gelisim temasi kapsaminda “sosyallesme” alt temasi ulasilan diger bir alt temadir.
Bu alt tema kapsaminda 6gretmen adaylarinin giinliiklerinde belirtmis oldugu ifadelere yonelik

alintilara asagida yer verilmistir.

“Arkadaslarimla ekip ¢alismasi yaparak ortak bir tiriin ¢cikarmak giizeldi. Fikir alisverisi

yaparak giizel bir sonug ortaya ¢ikardik.” (Yusuf)

Gunliklerdeki verilerin incelenmesi sonucunda (2) 6gretmeni adaylarinin dijital
oykileme sirecinde ekip calismasi ve fikir alisverisinde bulunarak sosyallestikleri bulgusuna
ulasilmistir.  Dijital oykiileme calismasinin bireysel olmasinin yaninda gruplar halinde
yapilabiliyor olmasi 6grenciler igin sosyallesebilme, bilgi ve fikir paylasimi yapabilmenin oniinii
acmaktadir. Deneysel siirecte yapilan dijital éykller 6gretmen adaylarinin meslek hayatlarinda

yapabilecegi ekip ¢calismasi sosyallesme etkinleri icin tecriibe kazandirmistir.
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Sosyal gelisim temasi kapsaminda elde edilen bir diger alt temada olumlu deneyim
olarak ifade edilmistir. Bu kapsamda 6gretmen adaylarinin giinliklerinden belirtmis oldugu

ifadelere yonelik alintilar asagida belirtilmistir.

“Dijital éykiileme c¢alismalari bize farkli deneyimler yasatti (irem).” “Dijital Sykiiyii
hazirlamak zevkli bir deneyim sundu. Kirmizi bahk éykiisiinii dijital éykiiye uyarladim. Bunu
yaparken demedigim seyleri uygulamada yapma firsatim oldu. Teorik olarak anlatilanlari pratige

gecirmek faydali oldu (Esra).”

Alintilardan da anlasilacagi Gzere dijital dykiileme egitimi alan (2) 6gretmen adaylarinin
dijital oyku gelistirme calismalari sayesinde olumlu bir deneyim gecirdikleri bulgusuna
ulasiimistir. Sinif 6gretmeni adaylarinin gecirmis olumlu deneyimler kendilerini daha ileri
seviyeye tasimalarina yardimci olacaktir. ileriki siireglerde daha zor dijital 6ykiileme calismalarini
yapmaya karsi onlari motive edecektir. Ayrica bu konuda pek fazla bilgisi olmayan kisileri de
olumlu yonde yonlendirmeleri konusunda 6nem arz edecektir. Sinif 6gretmeni adaylarinin

yapilan calismada olumlu deneyim kazanmalari yapilan ¢alismaya da anlam katmaktadir.
4. Sonug ve Oneriler

Dijital oykiileme galismalarinin sinif 6gretmeni adaylarinin dijital yazmalarina iliskin
tutumuna ydnelik etkisinin arastirildigi bu calismada cok sayida bulguya erisilmistir. Ogretmen
adaylarina uygulanan Dijital Ortamda Yazmaya iliskin Tutum Olgeginin 6n test son test puanlari
arasinda istatistiksel olarak anlamli bir farkhilk oldugu goriilmustur. Arastirmada sinif 6gretmeni
adaylarinin dijital 6ykiileme siirecinde yapmis olduklari yazma ¢alismalari sayesinde dijital
yazmaya yonelik olumlu tutum gelistirdikleri saptanmistir. Ayrica 6gretmen adaylarinin
gunliklerinden elde edilen bulgular, sinif 6gretmeni adaylarinin siire¢ boyunca yaptiklari
uygulamalarda, dijital yazmaya iliskin olumlu bir bakis acisi gelistirdikleri gostermistir. Elde edilen
nitel bulgular nicel bulgular destekler niteliktedir. Daha 6nce farkli egitim seviyelerinde yapilan
arastirmalar incelenmis ve benzer sonuclara ulasildigi gorilmustir (Baki & Feyzioglu, 2020;
Demir & Kilickiran, 2018; Dola & Aydin, 2020; Ertem vd., 2018; Razmi vd., 2014; Robin, 2007,
Yang & Wu, 2012). Yamag ve Ulusoy (2016) tarafindan yapilan arastirmada ilkokul t¢linci sinif
ogrencilerinin dijital oykiileme calismalari ile yazma becerilerinin gelistigi ve teknoloji
okuryazarliginin arttigi bulgularina ulasiimistir. Chan vd. (2017) tarafindan Hong Kong'da
Universite 6grencileri ile dijital dykileme ¢alismalari yapilmistir. Yapilan ¢alismada (g Universite
Ogrencisine 13 hafta boyunca Adobe Premier Pro gibi (st diizey programlarla dijital oykiler

olusturulmustur. Ogrencilerin dijital 6ykiiler icin yogun caba gosterdigi belirtilen calisma
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sonunda, 6grencilerin konuya yonelik motivasyonlarinin arttigl bulgusuna ulasiimistir. Dijital
oykileme c¢alismalarinin  yakin gecmiste bile agirhkli olarak bilgisayarlar Uzerinde
gerceklestirildigi gortilmektedir. Ancak son yillarda teknolojinin de gelismesi ile mobil ortamlarin
cesitliligi artmistir.  Bu durum dijital cihazlari her vyastan kullanicinin  kullanmasini
kolaylastirmistir. Boylece dijital oykiler farkl egitim seviyelerinde ve bircok ortamda hazirlanir
olmustur. Gelisen ve bireyleri de degistiren teknoloji kiltliri 6grencilerin dijital oykileme

¢alismalarina daha kolay uyum saglamasina yardimci olmustur.

Arastirmaya katilan sinif 6gretmeni adaylari dijital 6ykiileme calismalarindan ¢ok keyif
aldiklarini ve bu siirecte gerek yazma gerekse teknoloji kullanimina iliskin olarak cok fazla
kazanim elde ettiklerini belirtmistir. Ogretmen adaylari dijital dykiileme siireci sayesinde ortaya
kendi Urettikleri bir Grin cikartmistir. Teknolojinin siniflara girmesi ile birlikte 6gretmenler
analiz, sentez, problem ¢ézme gibi becerileri kazandirabilmek icin 6grenme 6gretme silirecinde
multimedya o6gelerinden yaygin bir sekilde yararlanmaktadirlar. Ogrenme ortamlarindaki
multimedya araclari 6grencilerin dijital ortamlarla etkilesimde bulunmasini ve dijital yetkinlik
kazanmasini kolaylastirmaktadir. Bu durum teknolojinin bilingli kullanimini da desteklemektedir.
Dijital oykiileme calismalari da 6grenmeyi eglenceli bir sekilde destekleyebilecek multimedya
kullanimina bir 6rnek olarak gorilmektedir (Alismail, 2015). Yapilan ¢alisma sonuglar ve
alanyazindaki ¢alismalar incelendiginde dijital dykileme galismalarinin, dikkat gektigi, motive
edici oldugu ve akademik basariyi olumlu yénde etkiledigi yoniinde sonuglara ulasildig
gorilmektedir (Duveskog vd., 2012; Ozerbas & Oztiirk, 2017; Kabaran vd., 2019). Mirza (2020)
20 (niversite dgrencisi ile Libnan Universitesinde dijital dykileme calismalari yapmistir.
Arastirmada 6grencilerin dijital yetkinliklerinin ve dil becerilerinin gelistiriimesi hedeflenmistir.
Elde edilen bulgulardan yola ¢ikarak, 6grencilerin dijital dykileme calismalarinda mutlu bir

o0grenme siireci gecirdikleri belirlemislerdir.

Ogretmen adaylarinin yazdiklari giinliiklerden elde edilen bulgular 6gretmen adaylarinin
teknopedagojik yetkinliklerinin arttigini gostermektedir. Dijital 6yklileme calismalarinda
Microsoft PowerPoint programi etkin bir sekilde kullaniimistir. Oykiiler igin kullanilan sesler,
gorseller, videolarin taranmasi, gerektiginde bunlarin diizenlenmesi ve paylasiimasi teknolojik
yetkinliklerin kullanimini da beraberinde getirmistir. Bu sireclerde teknopedagojik bilgiler
isiginda hareket edilmistir. Oykiilerin kurgulanmasi bir 6gretmenin ders anlatim siirecindeki
bakis agisi ile olusturulmustur. Ogretmen adaylari dijital dykilerini hazirlarken teknopedagojik
becerilerinin gelistiginin farkina varmislardir ve bu olagan bir durumdur. Shelton vd. (2017)

ABD’de 31 6gretmen adayi ile dijital oyki ¢alismalari yaptirmistir. Yapilan ¢alismada 6gretmen
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adaylarinin teknopedagojik becerilerinin arttigi yoniinde bulgular elde etmislerdir. Konuyla ilgili
literatlir incelendiginde arastirma bulgusuyla benzer dogrultuda sonuglara ulasildig
gorilmektedir (Demirer & Baki, 2018; Ekici & Dereli, 2018; Kabaran vd., 2019; Kafyulilo ve dig.,
2015). Uygun (2022) yilinda 60 matematik 6gretmen adayi ile dijital 6yki olusturma calismasi
yapmistir. Arastirma sonuglarina gore dijital dykiileme galismalari 6gretmen adaylarinin mesleki
gelisimlerini desteklemistir. Ayni zamanda 6gretmen adaylarinin teknopedagojik alan bilgilerinin
gelistigi bulgusuna da erisilmistir. Chan vd. (2017) tarafindan Singapur’da yapilan arastirmada
bir ilkokuldaki 30 6grencinin katihmiyla dijital 6yki hazirlama etkinligi yapiimistir. Hazirlanan
dijital oykiler ve 6grencilerin slirece yonelik gorisleri degerlendirilmistir. Arastirma sonunda

calismaya katilan 6grencilerin dijital okuryazarlik dlizeylerinin arttigi gérilmustar.

Arastirmaya katilan 6gretmen adaylar dijital 6ykileme slirecinde, animasyonlari
hazirlamada ve slayt gecisleri olusturmada zorlandiklarini belirtmistir. Katilimcilar stire¢ boyunca
Microsoft Powerpoint vb. programini daha teknik sekilde kullanmak konusunda sikintilar
yasamistir. Ayni zamanda bu programa animasyonlar, sesler eklemek de isin zorlugunu birkag
derece arttirmistir. Bu durum oykdlerin olusturulmasinda zaman kaybi yasanmasina yol agmistir.
Sonucta yazmanin ve dijital yetkinlikleri gelistirmenin bir siirec isi oldugu gz ardi edilmemelidir.
Yapilan ¢alismalarin sayisi arttikga bu sorunlar azalmistir. Daha 6nce yapilan ¢alismalarda da
benzer bulgulara ulasiimistir. Ulum ve Yalman (2020) Adana’da bir ortaokulda, 23 6grenci ile
birlikte dijital oykiu hazirlatmaya yonelik ¢alisma yapmistir. Yapilan ¢alismada 6grencilerin
programi kullanmada ve sesleri kaydetmede bazi zorluklar yasadigi belirlenmistir. Uslupehlivan
vd. (2017) Usak Universitesinde sinif 6gretmeni adaylari ile dijital éykii olusturma calismalari
gerceklestirmistir. Yapilan ¢alismalarda ses ve gorsellin es zamanl hareket ettirilmesi, bir baska
ifade ile animasyon hazirlanmasi sirecinde 6grencilerin sorun yasadiklari belirlenmistir.

Katilimcilar animasyon hazirlamanin zaman alici oldugunu, zaman kaybettiklerini ifade etmistir.

Elde edilen verilere gore dijital 6ykileme calismalari sinif 6gretmeni adaylarinin mesleki
gelisimlerine katki saglamistir. Son yillarda teknoloji icerisinde dogup blylyen 6grenciler igin
nitelikli 6grenme ortami olusturabilmek 6nem arz etmektedir. Bu ylizden 6gretmen adaylarinin
da dijital 6éykileme vb. multimedya ogeleri iceren uygulamalar hakkinda bilgi sahibi olmalari
onlarin mesleki basarilari icin olduk¢a 6nemlidir. Elde edilen bu sonug¢ daha 6nce yapilan
calismalari destekler niteliktedir. Tatli ve Bayramoglu (2015) 6gretmen adaylari ile dijital 6ykiime
calismalari yapmistir. Arastirma verilerine gore yapilan ¢alismalar 6gretmen adaylarinin
ogretmenlige yonelik mesleki farkindaliklarinin artmasini saglamistir. Katiimcilar mesleki

deneyimlerinin arttigini ve pedagojik birikimlerinin gelistigini belirtmistir.
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Arastirmanin nicel ve nitel verilerinden elde edilen veriler calismaya katilan 6gretmen
adaylarinin dijital yazmaya yonelik olumlu tutum gelistirdiklerini gbstermistir. Stre¢ boyunca
dijital oykilerde senaryo olusturma ve diizenleme islemleri icin bilgisayar ya da mobil cihazlar
Uzerinde sik¢a yazma calismasi yapiimistir. Siklikla tekrar edilen bu ¢alismalar katilimcilarin dijital
yazma calismalarini sevmesini de saglamistir. Elde edilen bu veriler daha 6nce yapilan
calismalarin sonugclarini da desteklemektedir. Torres vd. (2012) yabanci dil 6greniminde dijital
oykileme c¢alismalari gergeklestirmistir. Bir grup Universite 6grencisi ile yapilan galismada
katihmcilarin olusturdugu dijital oykiler incelenmis ve sireg¢ icinde onlarin dil becerilerinin
gelistigi tespit edilmistir. Chiang (2020) tarafindan Taiwan’da 18 Universite 6grencisi ile dijital
oykileme calismalari yapilmis ve calisma sonunda katilimcilarin yazma tutumlarinin arttig
bulgusuna ulasilmistir. Alan yazinda incelenen calismalarin da bu bulgulari destekler nitelikte

oldugu gortlmustir (Demir & Kilickiran, 2018).
Oneriler;

e Dijital oykilerin 6grencilerin Uzerinde yeterince etki gosterebilmesi icin, dijital

oykindn hazirlanmasina yonelik temel slirecler 6gretmen adaylarina anlatiimahidir.

e Egitim kurumlarinda Ogretmen adaylarinin dijital Oykiler hazirlayabilecegi,

sunabilecegi teknik ortam ve donanim saglanmalidir.

e Ogrencilerin yazma, problem ¢dzme ve ekip calismasina yénelik olumlu tutum

gelistirmeleri igin gruplar halinde dijital dykileme projeleri hazirlatmak yararli olacaktir.

e Sinif 6gretmeni adaylarinin yetistirilmesinde dijital 6ykiileme ¢alismalarina yer
verilmeli ve bu konuda uzun soluklu uygulamalar yapiimalidir. Bu durum onlarin dijital dykdleri

olustururken zaman kaybini en aza indirmelerine yardimci olacaktir.

e Ogretmen adaylarina, teknoloji kullaniminin mesleki yasamlarina etkisi anlatiimalidir.

Dijital 6yklleme calismalari ile onlarin teknopedagojik becerileri desteklenmelidir.

¢ Dijital oykileme icerisinde kullanilacak multimedya 6gelerinin ¢ogunlukla yabanci
sitelerde bulunmasindan dolayr 6grencilere Tiirkce yoOnlendirmeler vyapilarak sirecin

kolaylastirilmasi uygun olacaktir.

e Dijital oyklleme alaninda calisma vyapacak arastirmacilarin, hedef gruplarini
belirledikten sonra dijital o6ykilerin hazirlanmasinda gereksinim duyulacak program ve

multimedya 6gelerini belirlemesi siirecin saglikh ylriimesi agisindan dogru olacaktir.
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¢ Dijital 6ykileme calismalari yapacak arastirmacilarin, calisma esnasinda her 6grenci
icin bilgisayar temin edilmesi, grup calismasi yoniinden zayiflik gésterse de 6grencilerin bireysel

gelisimlerine yonelik daha ¢ok gézlem yapmaya ve bilgi toplamaya olanak saglayabilir.

e Dijital o6ykileme c¢alismalari yapilirken programlarin ¢ogunun yabanci dilde
hazirlanmasindan dolayi, 6grencilere dykiileme g¢alismalari igerisinde programlarin kullanimina

yonelik yardimci olunmasi uygun olacaktir.

CIKAR CATISMASI BEYANI
Yazar bu calismasinda herhangi bir sekilde cikar catismasi olmadigini beyan eder.
ARASTIRMA VE YAYIN ETiGi BEYANI
Yazarlar bu ¢alismalarinda arastirma ve yayin etigine uyuldugunu beyan ederler.

Arastirma icin Pamukkale Universitesi Sosyal ve Beseri Bilimler Arastirma ve Yayin Etigi

Kurulu’ndan (29.05.2023 tarih ve 11-5 numaral) etik kurul izni alinmustir.
YAZAR SORUMLULUK BEYANI

Yazarlar bu ¢alismanin “Arastirma, Yazi Taslagi, inceleme ve Diizenleme,
Gorsellestirme,” kisminin Ahmet ALTUG, “Kavramsal Cerceve, Yontem Tasarimi, Yazi Taslag”

kisminin Prof. Dr. Fatma KIRMIZI tarafindan yapildigini beyan ederler.
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1. Introduction

In today’s world, the primary aim of education is to nurture individuals who can
collaborate, continue learning, apply acquired knowledge, think critically, sustain authentic
learning, and exhibit creativity. So as to achieve these goals, education curriculum are regularly
updated in Turkey as well as in the rest of the world. Especially, since 2005, there has been a
great emphasis on modern teaching approaches in mathematics curricula for secondary and
high school to raise students who collaborate, question, think creatively and be learners of self-
directed learning, by giving more emphasis on situations/problems involving daily life scenarios.
One of these modern approaches is mathematical modeling. In parallel with this, the integration
and importance of mathematical modeling in all levels of education is increasing in international
and national platforms (Czocher, 2017; Cakmak Giirel & Bekdemir, 2022; Greefrath & Vorholter,
2016; Schleicher, 2007). In this respect, it is noteworthy that mathematical modeling has been
calibrated within the national curricula of many countries such as Turkey, the United States, and
Germany as a national skill or competency (Blomhgj & Kjeldsen, 2006; Turkish Ministry of
Education, 2013).

The desire to enhance mathematical modeling skills stems from the numerous
advantages offered by these modern mathematical applications (Sokolowski, 2015). Primarily,
modeling skills facilitate connections across various disciplines and areas of life, particularly in
the STEM fields. Secondly, mathematical modeling not only aids in improving mathematics
education but also offers students the opportunity to develop mathematical thinking skills,
acquire more effective problem-solving abilities, and cultivate a positive attitude toward

mathematics (Blum & Borromeo Ferri, 2009; Manouchehri et al., 2020).

Despite the benefits of mathematical modeling, research in the field indicate that
realizing classroom applications of mathematical modeling is not as straightforward as
anticipated, due to the complex nature of the modeling process itself. This process involves
numerous skills such as understanding, simplifying, making assumptions, mathematizing,
performing mathematical operations, interpreting mathematical results, obtaining real results,
interpreting these results, and presenting and being talented to discuss arguments (Solar et al.,
2022). Enhancing the effectiveness of these mathematical modeling applications requires a

detailed examination of these processes in detail.
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According to this, it is essential to explore which assumptions, mathematical concepts,
symbols, theories, operations, and generalizations students utilize at the initial stages of
mathematical modeling, secondaryand the reasons behind their choices. It is believed that
conducting this at the secondary school level, where studies on this topic are limited and many
concepts and generalizations are introduced for the first time, will contribute to the
effectiveness of mathematical modeling in classroom applications (Cakmak Giirel & Bekdemir,

2022).

This study aims to explore the symbols, operations, rules, and generalizations utilized by
sixth-grade students during the mathematical modeling process and the reasons for their

preference. To this end, the following two sub-questions are investigated.

1. What symbols, operations, concepts, rules, and generalizations do students use in

mathematical modeling processes?

2. What are the reasons students choose specific symbols, operations, concepts, rules,

and generalizations in the mathematical modeling process?
1.1. Literature Review

In the literature, there is a general consensus that mathematical modeling is viewed as
a process, while a mathematical model is considered as a product (Anhalt & Cortez, 2016).

However, these concepts are defined in detail and differently in the field.

A mathematical model is defined by Cobb et al. (2003) as an attempt to create an
analogy between an unknown system and a previously known or familiar system, whereas it is
described by Lesh and Doerr (2003) as a structure that includes students' conceptual systems
alongside their external symbolic representations (such as ideas, representations, rules, and
materials). Therefore, a model can be thought of as a tool representing certain aspects of real-
life situations, rather than encompassing all elements (Greefrath & Vorholter, 2016). From this
point of view, the mathematical model can be defined as a tool that represents the real world
with mathematical expressions (Manouchehri et al.,, 2020). In the same vein, Pollak (2003)
defines a mathematical model as an idealized mathematical representation of a real-world
situation, which includes transforming this representation into a mathematical formula. The
commonality in these definitions is to focus on using mathematical representation so as to
interpret an event or situation in the real world (Stillman et al., 2020; Tropper et al., 2015;

Vorholter et al., 2019).
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Mathematical modeling, on the other hand, is commonly described in the literature as
a cyclical process wherein real-life situations or problems are translated into mathematical
representation, solved within this representation system, and then tested again in real-life
contexts (Czocher, 2017). Pollak (2003) defines mathematical modeling as the process of
creation, application, adjustment, and verification. Blum and LeiR (2007) outline this process in
six stages: "Real Situation," "Situation Model," "Real Model," "Mathematical Model,"
"Mathematical Results," and "Real Results." This process includes identifying variables,
relationships, or predictions related to the given real-life situation, mathematizing, interpreting
mathematical results within the real-world situation, and verifying them (Anhalt & Cortez, 2016;

Aydin & Derin, 2020; Cakmak Giirel & Bekdemir, 2022).

In this process, the modeler works to understand the situation/problem, and this effort
leads to the development of a situation model. During the stage of simplifying and structuring,
the modeler defines, describes, or specifies conditions and variables and expresses their sub-
problems related to the situation. When constructing a mathematical model, it represents the
simplified situation using relevant mathematical tools or representations. Then, it aims to reach
real results by conducting mathematical analyses and interpreting mathematical results. These
mathematical models are later checked and verified by comparing them to the situation model.
If the results are insufficient or inaccurate, a new iterative cycle is initiated to revise the model.
Finally, the modeler shares the final model with their peers (Czocher, 2018). In practice, the
mathematical modeling process is not as simple as described here. Upon consideration
literature, it is a highly complex process for both students and teachers, and there are numerous
challenges in learning and teaching this process (Durandt & Lautenbach, 2020; Tropper et al.,

2015).

In line with this, numerous studies have been conducted at the national and
international levels to investigate students' cognitive behaviors and competencies within the
mathematical modeling cycle and to shed light into how teachers could guide students through

this process (Blum & Borromeo Ferri, 2009; Cakmak Girel, 2018; NCTM, 2014).

Research revealconducted reveal that students and teachers experience deficiencies
and challenges in various stages of the mathematical modeling cycle (Abel et al., 2020; Biccard,
2024; Frejd & Vos, 2024). Students have difficulties in expressing assumptions, relating modeling

to daily life, developing a mathematical model, interpreting or verifying mathematical results,
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and testing the model in real life (Glrbliz & Calik, 2021; Maass, 2006; Rosa & Orey, 2015;
Widjaja, 2013).

Some teachers, on the other hand, do not think that the mathematical model is a
mathematical representation of real-life scenarios, or they mistakenly believe that the
mathematical model is a physical model, such as a three-dimensional representation of a cube
(Stillman et al., 2017). Furthermore, there are some teachers who find it difficult to grasp the
concept of a mathematical model as a representation of a real-world situation (Carreira & Baioa,

2018; Geiger & Frejd, 2015).

Despite these challenges students experience, studies reveal that mathematical
modeling practices across all educational levels improve students' interpretive and thinking
abilities, reduce the negative effects of rote learning. In the same vein, they enhance their
teamwork skills and also contribute to students' reading comprehension abilities, help them
relate mathematics to real-life situations, and foster their positive attitudes towards

mathematics (Kaiser, 2020; Niss et al., 2007).

The substantial benefits of mathematical modeling have shifted the focus of research
from university and high school students to secondarysecondary and elementary school levels
(Manouchehri et al., 2020). Hence, it is especially important in Turkey to examine students' skills
and competencies at each stage of the mathematical modeling process at the elementary level,
particularly for teachers who will provide guidance. In particular, it is important to reveal what
are the mathematical symbols, operations, rules and generalizations used by primary school

students in the mathematical modeling process and why they prefer them (Cirillo et al., 2016).
2. Method

The focus of this study is to determine the mathematical content of models produced
by secondarysecondary school students and to assess their mathematical knowledge and skills.
For this purpose, the Teaching Experiment (TE) method was utilized. Firsthand, this method is
considered a teaching and research method used to understand students' mathematical
learning and logical thinking abilities. It provides researchers with the opportunity to directly
observe and experience students' mathematical learning experiences by examining their
changes and developments in small components in the process. This method could be expressed
so as to gain a more in-depth understanding of students' development and to improve

instructional methods (Steffe & Olive, 2010; Steffe & Thompson, 2000).
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In this study, this method was preferred to directly observe and reveal the students’
knowledge and skills in the processes of different mathematical modeling activities. Secondary
school students were given tables showing the average air temperatures of a city by months
from 2013 to 2018 and showing the results of the Olympic athletics 100 m women's and men's
100 meter race results from 1980 to 2016. They were asked to use these tables to predict the
nationalities, race times of the 100-meter male and female athletes in the next Olympics, as well
as to predict the monthly average temperatures for the following year. It was aimed to reveal
the symbols, operations, concepts, rules, and generalizations students utilized in mathematical

modeling processes.

During the modeling activities, students worked in groups, and the teacher refrained
from providing direct information or guidance. Instead, students relied on their own and their
peers' knowledge and experiences to develop mathematical models and predictions. After
creating their models and predictions, students presented their findings to the entire class and
engaged in discussions with their classmates, allowing both group work and class presentations
to serve as a platform for directly observing and evaluating the symbols, operations, concepts,

rules, and generalizations they utilized.
2.1. Study Group

The participants in this study consisted of 22 sixth-grade students (10 female, 12 male)
attending a secondarysecondary school near the center of a large city in Eastern Anatolia Region
during the 2018-2019 academic year. The sample was chosen through convenience sampling
(Yildirnm & Simsek, 2013) as the researcher was also the teacher of the selected class. One of
the reasons for choosing the participant is that they have academically high-achieving level. The
reason why these successful students are preferred is to reveal the symbols, operations,
concepts, rules and generalizations used by the students more and more clearly in mathematical
modeling processes, especially at the secondary school level. Since mathematical modeling and
group work are rarely practiced in secondary schools, none of the participants had any prior

experience with mathematical modeling activities.

The topics and symbols the students had learned up until the time of the modeling
activity can be summarized as follows. In fifth grade, students learned about natural numbers
and operations, addition and subtraction with fractions, decimal representations, basic
geometric concepts, triangles and quadrilaterals, measurement of length and time, area of a

rectangle, and how to recognize and label the elements of a rectangular prism. They also learned
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how to formulate research questions that require data collection, create frequency and bar
graphs, and interpret data. In sixth grade, prior to the activity, students learned about
operations with natural numbers, factors and multiples (including terms like multiples, divisors,
prime numbers, common divisors, and common multiples), and sets. They also learned symbols

such as +, =, x, =, %, //, AB, [AB], | AB|, dm, dam, hm, cm?, and m?2.
2.2. Data Collection

Within the scope of this study, the data were gathered through students' worksheets,

video recordings, and the transcription of these videos into text format.

During the implementation stage, worksheets produced by the students during in-class
group work were collected by the researcher at the end of each lesson, with the students’ names
written on them for documentation. These worksheets were later used for analysis in alignment

with the study’s sub-problems.

Additionally, video recordings of group work and in-class sharing of the created models
were taken, and then these video recordings were transcribed into text format. The accuracy of
these transcriptions was verified by listening to the videos multiple times. In this process, a few

words that were not understood due to noise were corrected in the texts.
2.3. Data Analysis

The data gathered from the students' worksheets and transcriptions of the videos were
subjected to content analysis. The primary purpose of content analysis is to systematically
examine the data within a framework of explanatory concepts or relationships. For this purpose,
first of all, codes suitable for the word or sentence in the data are assigned. Accordingly, codes
were assigned to words or sentences in the data, which were then grouped into conceptual
categories to form themes. Finally, similar codes in the data were grouped under the same
themes and systematically interpreted in a way that readers could understand (Yildirm &

Simsek, 2013).

To identify the mathematical symbols, operations, concepts, rules, and generalizations
used by students during the modeling process, data from worksheets and video recordings were
analyzed in alignment with the sub-problems. In the analysis phase, the mathematical symbols
created or adapted by the students, as well as their shapes or expressions, were converted into

codes, which were then grouped under the theme "Symbols." Similarly, students’ use of
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mathematical operations and execution of their own strategies were coded and later combined

under the theme "Operations.".

Under the theme of "Mathematical Concepts and Rules," all variables, concepts, or rules
that could influence the students' modeling were included even if they were not expressed in a
mathematical format in the coding process. These were then grouped under a sub-theme titled

"Non-Mathematical Concepts and Rules," as displayed in Table 1.

When constituting codes, the analysis initially focused on the symbols, operations, and
rules included in the grade-level mathematics curriculum or textbooks. However, any additional
symbols, operations, or rules used by the students that were not in the curriculum were also
considered. For instance, it was observed that some students used the abbreviation "AM" for
Arithmetic Mean. Even if this concept and abbreviation are beyond their grade level, the
students were observed to have used it correctly. Thus, consequently, in the analysis it was

decided to include non-mathematical representations in the symbols category.

To ensure validity and reliability, the codes and themes established by the researcher
were reviewed by an expert of mathematics education, and concensus was reached.
Subsequently, the researcher re-examined the data according to these codes and themes and
tabulated. The expert also independently reviewed the worksheets following the same codes
and themes. The inter-rater reliability was assessed by comparing the results of the researcher
and the expert, and a match rate of 87% was found. This rate was calculated based on the ratio
of the total number of codes to categories (1 - [5 differing codes / 41 total categories]). According
to Miles & Huberman (1994), a match rate of 70% or above is considered acceptable, indicating

sufficient reliability between coders.

To address the second sub-problem, which asked, "What are the reasons students
choose specific symbols, operations, concepts, rules, and generalizations in the mathematical
modeling process?", the data from student worksheets and class discussion transcripts were

subjected to descriptive analysis in relation to the first sub-problem's themes.
2.4. Study Implementation

Before beginning the mathematical modeling activities, students completed “Warm-Up
Problems” to engage and help them feel comfortable with the setting and their classmates (Lesh
& Doerr, 2003). For instance, the warm-up problem before the first modeling activity was as

follows:
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O

12 36 80 150 ?

Based on the above-mentioned statement, which number should be replaced by ‘?’" in

Step 6 for the statement to be accurate?

This problem was posed to students to think about on their own or in groups and to
provide answers. Students proposed various solutions, some of which were contested by other
classmates, leading to discussions and a consensus. After the warm-up problems, the

mathematical modeling activities began.

For the mathematical modeling activity, two different modeling tasks were, as
previously mentioned, selected. The first task involved predicting the weather. In this task,
students were provided with a table showing the monthly average temperatures from 2013 to
2018 in the city where the study was conducted. Using this table, they were asked to predict the
average temperatures for each month in the following year. The purpose of this activity was to
give students who had no prior experience on mathematical modeling, an opportunity to engage
in a modeling task. This activity aimed to help students experience the mathematical modeling

process and obtain data.

In the second mathematical modeling activity, students were provided with a table
containing the results of 100-meter races for men and women from the Olympics from 1980 to
2016. Using this data, students were asked to predict the top three athletes, their times, and
their countries for the next Olympics. During this activity, students were given the opportunity
to research the Olympic track races and results on the internet and watch videos of previous
100-meter men’s and women’s races. This allowed students to observe and learn new concepts
related to athletics, the Olympics, and Olympic events. For example, while watching the videos,
students commented on athletes’ body movements (e.g., keeping their heads down or up, arm
position, steps). After watching the videos, students were divided into groups of 4-5 members
based on their preferences. Each group received a table showing the top three athletes, their
times, and their countries in the 100-meter men’s and women’s races from the last 10 Olympics.
The groups were asked to use this table to analyze scores and countries and to make predictions
for the next Olympics. Students first examined the table, studied the scores and countries, and

worked on predictions. During this process, students presented and justified their ideas to
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convince their peers. Each group recorded their mathematical models, calculations, and
generalizations, if any, on worksheets. Once the groups completed their work, each group
presented their findings to the class, after which other students asked questions and discussed
the model or predictions. The activity concluded after all groups had presented. This activity

spanned three weeks, with a total of 12 class hours.

In this study, the teacher was both the instructor and the researcher. During the
implementation process, the teacher refrained from providing direct information to students
and instead asked questions aimed at encouraging critical thinking, such as why and how
guestions regarding the models or results the students found. The tables used in the two
"Weather Forecast" and "Olympic Results" applications were created by the researcher using
actual data. The researcher consulted a field expert with experience in mathematics education
and mathematical modeling to review the tables and data used in these applications. Based on
recommendations, additional information about the second and third-place runners was

included in the Olympic results table, which was revised accordingly.
3. Findings

To address the first sub-problem of “What symbols, operations, concepts, rules, and
generalizations do students use in mathematical modeling processes?”, content analysis was
conducted on the data collected from the study group’s worksheets and classroom discussion
transcripts. The findings are presented separately for each of the two mathematical modeling
applications under the themes of "Symbols," "Operations," and "Concepts and Rules," with their

corresponding codes, frequencies, and percentages, as displayed in Table 1 and Table 2.

Table 1
Symbols, Operations, and Concepts/Rules in the First Mathematical Modeling Application

Theme Code Frequency %
AA¥* 2 15
= 4 30
/ 2 15
Symbols N 5 15
- 3 25
Total 100
Addition 3 30
Subtraction 1 10
Operations Arithmetic Average 2 20
Addition with Decimals 1 10
Division with Decimals 3 30
Total 100
. Global Warming 1 100
Non-Mathematical Concepts and Rules
Total 100
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Mathematical Concepts and Rules

Pattern
Arithmetic Average (AA)

1 50
1 50
Total 100

*Aritmatic Average

According to Table 1, in the first mathematical modeling application, the students used

a total of five different symbols (13 times), five operations (10 times), and four concepts or rules.

Under "Non-Mathematical Concepts and Rules," global warming was mentioned once. An

example from one group included the statement, “Due to the effects of global warming,

temperatures will rise over the years.”.

Table 2

Symbols, Operations, and Concepts/Rules in the Second Mathematical Modeling Application

Theme Code Frequency %
= 4 25
AA 2 13
/ 4 25
Symbols N 4 55
- 2 12
Total 100
Addition 2 22
Addition with Integers 1 12
. Arithmetic Average 2 22
Operations . . .
Addition with Decimals 2 22
Division with Decimals 2 22
Total 100
World Record 1 7
Fatigue 1 7
Penalty (Ethics) 1 7
Wind 1 7
Non-Mathematical Concepts and Rules Technology 1 7
Young - Old 4 29
Friction 1 7
Experience 4 29
Total 100
Ranking and Sequencing 4 13
Pattern 4 13
Arithmetic Average 5 17
Age 4 13
Frequency 2 8
. Magnitude 1 3
Mathematical Concepts and Rules Smallness 1 3
Times 1 3
Increasing-Decreasing 2 8
Probability 1 3
Minimum-Maximum 1 3
Grouping 4 13
Total 100
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As seen in Table 2, in the second mathematical modeling application, students used five
different symbols (16 times), five operations (9 times), and six non-mathematical concepts or
rules (44 times). In both applications, students did not make generalizations. Under the theme
of "Symbols," students generally used previously learned symbols (+, -, /, etc.). The only

exception was the use of ‘AA’ to represent Arithmetic Average.

In the "Operations" theme, most students relied on previously learned operations, such
as addition and subtraction, sometimes adapting these operations into their own strategies. For
example, in decimal addition, students grouped decimal numbers in threes and then summed

each group individually before totaling the grouped sums.

These findings suggest that students correctly used symbols and operations they had
learned in the past and developed new strategies for their use during the mathematical modeling

activities.

Figure 1. Expressions used by students under the theme of operations

Under the "Mathematical Concepts and Rules" theme, three significant observations
emerged. Firstly, students utilized non-mathematical variables that could affect their
mathematical models, such as frictional force, wind, world records, and experience—concepts
that relate to other subjects. For example, in a classroom discussion, one group of students
noted, "We noticed that athletes keep their heads up while running towards the finish line so
they can go faster. After crossing the line, they lower their heads, which slows them down due

to friction."

Secondly, students frequently applied mathematical concepts and rules they had
previously learned in their secondary school mathematics curriculum. Examples include
operations with decimals and basic arithmetic functions like addition and division, as shown in

Figure 2, which illustrates students’ calculations in the context of these operations..
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Figure 2. Expressions used by students under the theme of operations

Thirdly, some students used mathematical concepts and rules that were above their
grade level, such as negative integers, arithmetic averages, and probability, as exemplified in

Figure 3, where students recorded their use of these higher-level operations and concepts.

Figure 3. Expressions used by students under the theme of operations

From these findings, it is evident that students utilized mathematical and non-
mathematical concepts accurately in mathematical modeling activities, even incorporating

advanced concepts beyond their grade level.

When comparing Table 1 and Table 2, it appears that students used more symbols,
operations, and mathematical and non-mathematical concepts during the second modeling
activity (Olympic track events) compared to the first (weather forecasting). This suggests that

students engaged with a broader range of ideas and themes in the more complex activity.

To address the second sub-problem, "What are the reasons students choose specific
symbols, operations, concepts, rules, and generalizations in mathematical modeling?"

descriptive analysis was performed.

Under the “Symbols” theme, symbols like +, -, and / are part of the secondary school
mathematics curriculum and relevant to the students’ grade level. However, the use of the
abbreviation “AA” for “average” is generally introduced in later grades. During interviews,
students explained that they used symbols such as + and - both as mathematical operations and
as indicators for temperature changes, with “AA” being used to represent an average based on

their understanding and familiarity with textbook examples.

Under the “Operations” theme, basic operations (addition, subtraction, multiplication,

and division) are introduced to students at this grade level. However, operations involving
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negative numbers and calculations for arithmetic average are generally taught at a later stage.
In discussions, students explained that they grouped negative and positive numbers separately

when adding, basing the final sign on which group had the greater absolute value.

Under the “Non-Mathematical Concepts and Rules” theme, students justified the use of
the concept of "global warming" by referring to phenomena such as melting glaciers, the
greenhouse effect, and the loss of polar bear habitats, indicating that they recognized climate
change’s impact on rising temperatures. This is illustrated in Figure 4, where students

documented their reasoning in the worksheets.

[ Fi T T T R

Figure 4. Expressions used by students under the theme of non-mathematical concepts

and rules

Under the “Mathematical Concepts and Rules” theme, students explained that they
recognized patterns in the historical data where both minimum and general average
temperatures appeared to be increasing. This led them to use the concept of a pattern in their
models, explaining that a pattern could be observed even if the increase was not consistent every
year. Arithmetic average was often referenced as a "mean" that could be calculated by averaging
values across multiple years. An example of this is a student group’s statement: “We will
calculate the average temperature from 2013 to 2018 and then divide this by six to get the

average for each year.”. In the second modeling activity;

Under the “Symbols” theme, symbols such as +, -, /, and . are included as the four basic
operations in the secondary school mathematics curriculum for this grade level. However, the
“AA” symbol, representing the Arithmetic Average, is introduced in later grades. Interviews with
students revealed that they used the + and - symbols specifically as operations, while “AA” was

used as an abbreviation for "average".

Under the “Operations” theme, addition with integers, arithmetic average, and addition
and division with decimal numbers are part of the curriculum for this grade level. However,

calculating the arithmetic average is generally introduced at a later stage. During interviews,
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students stated that, due to not having learned the formal method for finding arithmetic

averages, they referred to it simply as “average”.

In the “Non-Mathematical Concepts and Rules” theme, students incorporated terms
from daily life or other subjects, such as fatigue, penalties, wind, technology, and age differences

(young-old), using these as variables or assumptions. Examples of students' statements include;

“As a rule, Jamaica has historically won the women’s 100-meter race most often, so
Jamaica will likely win the next Olympics. Jamaica has developed itself in this sport and, in terms

of experience, is more advanced than other countries, so it’s expected to win again.”

“Additionally, we noticed that athletes keep their heads up while running to reduce air
resistance and run faster. Then, as they approach the finish line, they lower their heads to slow

down, which is due to friction.”.

In the “Mathematical Concepts and Rules” theme, when asked why they used concepts
such as pattern, frequency, age, magnitude, smallness, and increase-decrease, students
explained that they were primarily associated with their math curriculum. For example, students
stated that they used the concept of a pattern to describe consistent increases or decreases over
the years, even if the trend was not perfectly uniform. The concept of probability (chance) was
applied by students to predict that the United States would likely win the men’s 100-meter race,

as demonstrated by their pattern analysis in Figure 5.

B:e P G, W ohmpiyal Lacihi=20000 |
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Figure 5. A pattern table showing the countries that won the Olympics and the number of wins

created by the students

Figure 5 reveals a pattern table the students created listing the winning countries and
the number of times each country has won, leading them to conclude that the U.S. is likely to

win again based on past success.
4. Conclusion, Discussion, and Suggestions

This study primarily aims to identify the symbols, operations, and rules used by sixth-

grade students in mathematical modeling processes. In line with this objective, two main
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findings were obtained within the theme of symbols. The first finding is that students correctly
used symbols they had previously learned throughout the modeling process. Specifically, it was
found that students used the symbols +, /, and = more frequently. This increased use may be
attributed to the prominent place these symbols hold in the sixth-grade curriculum and their
relevance to the mathematical modeling scenarios used in this study. This result aligns with
findings by Akgiin et al. (2013), who reported that students tend to use symbols they have
previously learned more often. The second finding is that students, albeit to a limited extent,
used the abbreviation/symbol “AA,” which they had not formally learned before. This result
supports the conclusions of Cheng (2001) and Olkun & Ucar (2007), who noted that
mathematical modeling activities reinforce students’ ability to use familiar symbols correctly and
to explore new ones. Thus, using varied mathematical modeling scenarios in math lessons is
recommended to help students reinforce known symbols, discover new ones, and deepen their

understanding.

In terms of operations theme, it was observed that students performed addition with
decimal numbers accurately during the mathematical modeling activities. This outcome was
expected. However, some students also developed unique strategies for these operations,
which they successfully applied. This observation is consistent with the findings of Borromeo
Ferri (2010) and Kal (2013), which showed that mathematical modeling activities provide
students with opportunities to apply known operations while developing and using new

strategies.

Regarding mathematical concepts and rules theme, three findings emerged. First, as
with the themes of symbols and operations, students effectively used concepts and rules they
had previously learned when constructing their mathematical models. This finding is consistent
with prior research on mathematical modeling processes, which has shown that students
effectively apply previously learned concepts and rules in these contexts (Blum & Borromeo

Ferri, 2009; Karali, 2013).

The second aspect is their ability to correctly apply concepts and rules, such as
probability, negative integers, and arithmetic mean, which they had not previously learned and
will encounter in later periods and/or grade levels. This finding aligns with results from research
on mathematical modeling applications, where students have been found to utilize new

concepts and rules correctly (Borromeo Ferri, 2010; Kal, 2013).
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The third aspect is that students have used concepts they learned in other subjects
and/or in daily life as mathematical variables. It has been observed that students accurately and
effectively applied concepts related to other disciplines or daily life, such as friction, fatigue,
punishment, experience, and so on, in contexts unrelated to mathematics. This supports the
objective of the Secondary School Mathematics Curriculum to establish connections between
mathematics and other subjects (Ministry of National Education, 2018). From this, it can be
inferred that mathematical modeling activities contribute to students' ability to establish
connections between mathematics and concepts from other subjects and daily life. This aligns
with findings by Ozkaya et al. (2023) and Muslu and Ciltas (2016), which indicate that
mathematical modeling activities provide students with opportunities to connect mathematics
with various fields. Interdisciplinary projects and activities that promote connections between
mathematics and other subjects through mathematical modeling could be recommended.
Mathematical modeling applications could also be suggested for learning both specific concepts
and broader topics, as well as for developing thinking skills. Mathematical modeling activities

could help students develop the ability to generate new mathematical concepts and rules.

Mathematical modeling activities contribute to the application and emergence of
previously learned and new concepts and rules in the categories of symbols and operations
related to mathematics. The view put forth by Geiger et al. (2022) that mathematical modeling
applications should be used not for the learning of specific concepts and topics, but for the

learning of broader topics and the development of thinking skills, aligns with this result.

In conclusion, it is believed that mathematical modeling applications provide students
with the opportunity to use and apply the symbols, operations, concepts, and rules they have
learned in mathematics. Additionally, these applications are expected to enhance students'
ability to establish connections between mathematics and other disciplines, as well as offer
opportunities for creating new concepts. This outcome is consistent with the findings in the
literature, which suggest that mathematical modeling will positively contribute to
understanding and applying concepts that will be learned in later years (Blum & Borromeo Ferri,

2009; Karali, 2013; Kutluca & Kaya, 2023).

It is recommended that mathematical modeling applications that allow for
generalization be selected, and more time should be allocated for working on them. Such
applications are thought to not only facilitate students' ability to generalize but also provide

them with opportunities to connect mathematics with other subjects and concepts from daily
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life. Therefore, it is suggested that mathematical modeling applications be used at least once a

month in lessons.
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1. Giris

Gunumuzde egitimin temel amaci; is birligi yapabilen, strekli 6grenmeye devam eden,
edindikleri bilgileri uygulamaya koyabilen, sorgulayici ve elestirel distinen, 6zglin 6grenmeyi
slirdliren ve yaratici distinebilen bireyleri yetistirmektir. Bu hedeflere ulasmak amaciyla, diinya
genelinde oldugu gibi Tirkiye'de de egitim ve 0Ogretim programlari dizenli olarak
giincellenmektedir. Ozellikle 2005 yilindan itibaren, ortaokul ve lise matematik &gretim
programlarinda, giinluk yasam senaryolarini iceren durum/problemlere daha fazla 6nem
verilerek is birligi yapan, sorgulayan, yaratici distinen ve kendi kendine 6grenen o6grenciler
yetistirmek icin modern 6gretim yaklasimlarina biyik bir vurgu yapilmaktadir. Bu modern
yaklasimlardan biri de matematiksel modellemedir. Buna paralel olarak uluslararasi ve ulusal
alanlarda matematiksel modellemenin tim egitim kademelerinde kullanimi ve 06nemi
artmaktadir (Czocher, 2017; Cakmak Giirel & Bekdemir, 2022; Greefrath & Vorholter, 2016
Schleicher, 2007). Bu baglamda, matematiksel modellemenin Tirkiye, Amerika ve Almanya gibi
bircok tlkenin ulusal mifredatlarina ulusal bir beceri veya yetkinlik olarak eklenmis olmasi dikkat

cekmektedir (Blomhgj & Kjeldsen, 2006; Milli Egitim Bakanligi, 2013).

Matematiksel modelleme becerilerini gelistirme istegi, bu tiir modern matematik
uygulamalarinin sundugu cesitli avantajlardan kaynaklanmaktadir (Sokolowski, 2015). Birinci
olarak modelleme becerileri, farkli yasam alanlariyla farkl disiplinleri (STEM) birlestirmeyi
kolaylastirmaktadir. ikinci olarak matematiksel modelleme yalnizca matematik &grenimini
ivilestirmeye yardimci olmakla kalmaz, ayni zamanda 6grencilere matematiksel disiinme
becerilerini gelistirme, daha etkili problem ¢6zme yetenekleri kazanma ve matematige olumlu
bir tutum gelistirme firsati sunar (Blum & Borromeo Ferri, 2009; Manouchehri ve digerleri,

2020).

Matematiksel modellemenin bu vyararlarina ragmen alan arastirmalari sinif
uygulamalarinin gerceklestirilmesi matematiksel modelleme dogasinin karisik olmasindan dolayi
beklenildigi kadar kolay olmadigini gbstermektedir. Clnkii matematiksel modelleme siireci;
anlama, basitlestirme, kabullerde bulunabilme, matematiksellestirme, matematiksel olarak
calisabilme, matematiksel sonuglari yorumlama, gercek sonuglara ulasabilme, bu gercek
sonuglari yorumlayabilme, sunma ve tartisma yapabilme gibi bircok becerilerle baglantilidir
(Solar ve digerleri, 2022). Bu Matematiksel modelleme uygulamalarinin etkinligini artirmak igin,
slreclerinin detayl bir sekilde incelenmesi biliylik Gnem tasir. Buna goére oncelikle matematiksel

modelleme siirecinin baslangic ve temeli olan 6grencilerin Matematiksel Modelleme
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slreclerinde hangi varsayimlari kabul ettikleri, hangi matematiksel kavramlari, sembolleri,
kuramlari, islemleri ve genellemeleri kullandiklari ve nedenlerinin ortaya konulmasi 6nemlidir.
Bu durumun 6zellikle bu konudaki ¢alismalarin sinirli oldugu ve birgok kavram ve genellemelerin
ilk defa 6grenildigi ortaokul diizeyinde yapilmasi matematiksel modellemenin sinif uygulamalari

etkinligine katki saglayacagi diisiinilmektedir (Cakmak Glirel & Bekdemir, 2022).

Bu calismada altinct sinif 6grencilerinin  matematiksel modelleme siireglerinde
kullandiklari sembollerin, islemlerin, kurallarin ve genellemelerin ve bunlarin tercih nedenlerinin

ortaya konulmasi amaglanmistir. Bu amagla asagidaki iki alt probleme cevap aranmistir.

1. Matematiksel modelleme sireclerinde 6grencilerin kullandiklari sembol, islem,

kavram, kural ve genellemeler nelerdir?

2. Matematiksel modelleme sireclerinde 6grencilerin kullandiklari sembol, islem,

kavram, kural ve genellemeleri tercih etme nedenleri nelerdir?
1.1. Alanyazin Ozeti

Alanyazinda matematiksel modellemenin bir siire¢ olarak ve matematiksel modelin ise
bir Grin olarak gorildigi konusunda genel bir fikir birligi vardir (Anhalt & Cortez, 2016). Yine de

bu kavramlar alanyazinda detayh ve farkli olarak tanimlanmiglardir.

Matematiksel model; Cobb ve digerleri (2003) tarafindan bilinmeyen bir sistemi daha
once bilinen veya tanidik bir sistemle benzesim olusturma ¢abasi olarak tanimlanirken, Lesh ve
Doerr (2003) tarafindan da 6grencilerin kavramsal sistemlerine ek olarak bu sistemlerin dissal
sembolik gdsterimlerini (6rnegin, Ogrencilerin fikirleri, temsilleri, kurallari ve materyalleri)
iceren bir yapi olarak tanimlanmistir. Bu nedenle model gergek yasam durumlarinin timiini
degil sadece bazi yonlerini temsil eden bir ara¢ olarak diistiniilebilir (Greefrath & Vorholter,
2016). Buradan hareketle matematiksel model ise gercek diinyayl matematiksel ifadelerle temsil
eden bir ara¢ olarak tanimlanabilir (Manouchehri ve digerleri, 2020). Benzer sekilde Pollak
(2003) tarafindan matematiksel model gercek dinyadaki durumun idealize edilmis
matematiksel bir temsili olarak tanimlanmis ve bu temsilin matematiksel bir formile
donlsturidlmesini icerdigi ifade edilmistir. Bu tanimlarin ortak 6zelligi, bir olay! veya gercek
diinyadaki bir durumu anlamlandirmak icin matematiksel bir temsilin kullanilmasina
odaklanmaktir (Stillman ve digerleri, 2020; Tropper ve digerleri, 2015; Vorhdlter ve digerleri,

2019).
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Matematiksel modelleme ise, alanyazinda yaygin olarak, gercek yasam durumlarini veya
sorunlari matematiksel temsile dénustlrildiga, temsili bir sistem icinde ¢ozildUgi ve ¢ozlimleri
tekrar gercek yasam icinde test edildigi dongilisel bir sireg olarak ifade edilmektedir (Czocher,
2017;). Pollak (2003) tarafindan matematiksel modelleme yaratma, uygulama, dizenleme ve
dogrulama siireci olarak tanimlanir. Blum ve LeiR (2007) tarafindan "Gercek Durum," "Durum
Modeli," "Gercek Model," "Matematiksel Model," "Matematiksel Sonuclar" ve "Gergek
Sonuglar." Seklinde alti basamakta tanimlanmigtir. Bu siireg, verilen gergek yasam durumuyla
ilgili degiskenleri, iliskileri veya tahminleri tanimlamayi, matematiksellestirme yapmayi,
matematiksel sonuclari gercek diinya durumunda yorumlamayi ve dogrulamayi icerir (Anhalt &

Cortez, 2016; Aydin & Derin, 2020; Cakmak Girel & Bekdemir, 2022).

Bu surecte modelleyici, durumu/problemi anlama amaciyla ¢alisir ve bu ¢aba bir durum
modelinin olusturulmasina yol acar. Durumu basitlestirme ve yapilandirma asamasinda
modelleyici kosullari ve degiskenleri tanimlama, aciklama veya belirtme ve durumla ilgili kendi
alt problemlerini ifade eder. Matematiksel modelin olusturulmasinda, basitlestirilen durumu
ilgili matematiksel araclari veya gosterimleri kullanarak temsil eder. Daha sonra matematiksel
analiz yaparak, matematiksel sonuclari yorumlayarak gercek sonuclara ulasma amaci gilider. Bu
matematiksel modeller daha sonra modelleyici tarafindan durum modeli ile karsilagtirarak
kontrol edilir ve dogrulanir. Eger elde edilen sonuglar yeterli veya dogru degilse, yeni bir
dongusel ¢alisma baslatilarak model revizyonu yapilir. Son olarak modelleyici, elde ettigi son
modeli arkadaslariyla paylasir (Czocher, 2018). Matematiksel modelleme siireci uygulamada
buradaki anlatildigi kadar basit degildir. Alanyazin incelendiginde 6grenci ve 6gretmen agisindan
oldukga karmasik bir stirectir ve bu slirecin 6grenilmesi ve 6gretilmesi birgcok zorluk icermektedir

(Durandt & Lautenbach, 2020; Tropper ve digerleri, 2015).

Buna paralel olarak ulusal ve uluslararasi alanyazinda matematiksel modelleme siireg
dongusii Gzerindeki 6grencilerin bilissel davranislari ve yetkinlikleri ve 6gretmenlerin bu sirecte
bunlari nasil rehberlik yapacagi ile ilgili birgok calisma yapiimistir (Blum & Borromeo Ferri, 2009;

Cakmak Giirel, 2018; NCTM, 2014).

Yapilan arastirmalar, 06grencilerin ve 06gretmenlerin matematiksel modelleme
donglstiniin adimlarinda eksiklikler ve zorluklar yasadiklarini géstermektedir (Abel ve digerleri,
2020; Biccard, 2024; Frejd & Vos, 2024). Ogrenciler varsayimlar ifade etmede, modellemeyi

ginlik yasamla iliskilendirmede, bir matematiksel modeli ortaya ¢ikarmada, matematiksel
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sonuglari yorumlama veya dogrulamada ve modeli gercek hayatta test etme ile ilgili zorluklar

yasamaktadir (Gurbiz & Calik, 2021; Maass, 2006; Rosa & Orey, 2015; Widjaja, 2013).

Ogretmenlerin bazilari ise matematiksel modelin gercek hayat senaryolarinin
matematiksel temsili oldugunu distiinmedikleri veya yanlis bir sekilde matematiksel modelin
kiiplin G¢ boyutlu gosterimi gibi fiziksel bir model olduguna inanmaktadirlar (Stillman ve
digerleri, 2017). Ayrica, matematiksel modelin, gercek diinya durumunun matematiksel bir
temsili oldugu fikrini anlamada zorluk yasayan 6gretmenler de bulunmaktadir (Carreira &

Baioa,2018; Geiger & Frejd, 2015;).

Ogrencilerin yasadiklari bu zorluklara ragmen bu konuda yapilan arastirmalar tim egitim
seviyelerinde matematiksel modelleme uygulamalarinin 6grencilerin yorumlama ve distinme
yeteneklerini artirdigl, ezberci egitimin olumsuz etkilerini azalttigini goéstermektedir. Ayni
zamanda 6grencilerin grupla calisma becerilerine katki sagladigl, okuma anlama ve kavrama
yeteneklerini artirdigi ve gercek yasamla matematik arasinda iliski kurmasini artirdigi ve
matematige karsi olumlu tutum gelistirmesine katkida bulundugunu ortaya koymaktadir (Kaiser,

2020; Niss ve digerleri, 2007).

Ogrencilere matematiksel modellemenin bircok alanda katkisinin olmasindan dolayi
yogun olarak Universite ve lise diizeyindeki 6grenciler Gzerine olan arastirmalar ortaokul ve
ilkokul seviyesine dogru inmeye baslanmistir (Manouchehri ve digerleri, 2020). Bu ylzden
Ozellikle Turkiye’de ilkdgretim diizeyinde 6grencilerin matematiksel modelleme sireglerindeki
her basamaktaki beceri ve yeterliklerinin ortaya konulmasi 6zellikle rehberlik yapacak olan
dgretmenler agisindan dnemlidir. Ozellikle ilkégretim égrencilerinin matematiksel modelleme
surecinde kullandiklari matematiksel semboller, islemler, kurallar ve genellemelerin neler
oldugunun ve bunlar nicin tercih ettiklerini ortaya konulmasi énemlidir (Cirillo ve digerleri,

2016).
2. Yontem

Arastirmanin odak noktasi, ortaokul 6grencilerinin Urettikleri matematiksel modellerin
iceriginin belirlenmesi ve bu slirecte matematik bilgi ve becerilerinin degerlendirilmesi
oldugundan arastirmada Ogretim Deneyi (Teaching Experiment) yéntemi kullanilmistir. Bu
yontem ogrencilerin matematiksel 6grenme ve mantiksal diisinme yeteneklerini birinci elden
anlamak igin kullanilan bir 6gretim ve arastirma yontemi olarak kabul edilir. Stirecte 6grencilerin
degisim ve gelisimlerini kiglk bilesenler halinde inceleyerek arastirmacilara 6grencilerin

matematiksel 6grenme deneyimlerini dogrudan gézlemleme ve tecriibe etme firsati sunar. Bu
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yontemin matematik egitimi alaninda 6grencilerin gelisimini daha derinlemesine anlamak ve
o0gretim yontemlerini gelistirmek amaciyla kullanildigi séylenebilir (Steffe & Olive, 2010; Steffe

& Thompson, 2000).

Bu arastirmada da 6grencilerin bilgi ve yeteneklerini farkli matematiksel modelleme
etkinlikleri slireclerinde dogrudan gozlemlemek ve ortaya koymak oldugundan bu yontem tercih
edilmistir. Ortaokul 6grencilerine, bir sehire ait 2013-2018 yillari arasindaki aylara gore ortalama
hava sicakliklarini gosteren ve 1980-2016 yillari arasindaki olimpiyat atletizm 100 m kadin-erkek
kosu sonuclarini gosteren tablolar verilmistir. Bu tablolari kullanarak sirasiyla bir sonraki
yapilacak olimpiyatlarda 100 m erkek ve kadin sporcular, kosu sirelerini ve tlkelerinin tahmin
edilmesi ve bir sonraki yilda aylara gore ortalama hava sicakliklarinin tahmin edilmesi istenmistir.
Bu matematiksel modelleme siireglerinde 6grencilerin kullandiklari sembol, islem, kavram, kural

ve genelleme yeteneklerini ortaya koymak amaclanmustir.

Matematiksel modelleme uygulama siireglerinde 6grenciler grup halinde calismislar ve
O0gretmen tarafindan 6grencilere direkt bilgi veriimemeye ve yonlendirme yapilmamaya
cahsilmistir. Bunun yerine gruptaki o6grenciler kendi ve arkadaslarinin bilgi ve deneyimleriyle
matematiksel modeller kullanarak tahminler olusturmuslardir. Olusturduklari matematiksel
model ve tahminleri tim sinif arkadaslarina sunmugslar ve siniftaki diger 6grenciler ile kendi
model ve tahminlerini tartismislardir. Boylece hem grup c¢alismalarinda hem de sinif
sunumlarinda 6grencilerin kullandiklari matematikse modelleme sireglerindeki kullandiklari
sembol, islem kavram kural ve genellemeleri birinci elden gézlemleme ve degerlendirme sansi

elde edilmistir.
2.1. Calisma Grubu

Arastirmanin katilimcilari, 2018-2019 egitim-6gretim yilinda Dogu Anadolu Bélgesi'nde
bulunan ve niifus agisindan blyk bir ilin merkeze yakin bir ilcesindeki bir ortaokulunda altinci
sinifinda egitim géren 22 (10'u kiz, 12'si) 6grenciden olusmaktadir. Ornekleme yéntemi olarak
kolay ulasilabilir 6rnekleme yontemi (Yildirim & Simsek, 2013) kullanilmistir. Clink{ arastirmaci
ve ayni zamanda uygulamaci olan 6gretmen gorev yaptigi kendi okulundaki olan bir altinci sinifi
tercih etmistir. Bu 6grencilerin tercih edilmesinin nedenlerinden bir tanesi de akademik
basarilarinin yiiksek olmasidir. Bu basarili 6grencilerin tercih edilme nedeni, 6zellikle ortaokul
seviyesinde matematiksel modelleme siireclerinde daha fazla ve net bir sekilde 6grencilerin
kullandiklari sembol, islem, kavram, kural ve genellemelerin ortaya ¢ikariimasidir. Ortaokullarda

matematiksel modelleme ve/ya grupla ¢alisma hemen hemen hig yapiimadigindan katilimcilarin
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matematiksel modelleme etkinligi ile ilgili calisma Oncesinde herhangi bir deneyimi

bulunmamaktadir.

Katilimci 6grencilerin matematiksel modelleme uygulamasi anina kadar 6grendikleri
konu ve semboller kisaca sdyle dzetlenebilir. Ogrenciler besinci sinifta dogal sayilar ve islemler,
kesirlerde toplama ve ¢ikarma islemi, ondalik gosterimler, temel geometrik kavramlar, licgen ve
dortgenler, uzunluk ve zaman o6lgcme, dikdortgenin alani, dikdortgen prizmasini tanir temel
elemanlarini belirler, veri toplamayi gerektiren arastirma sorusu olusturur, siklik ve stitlin grafigi
olusturur ve yorumlar seklinde konulari 6grenmislerdir. Altinci sinifta ise uygulamanin baslangig¢
ve bitis asamasina kadar dogal sayilarda doért islemler, carpanlar ve katlar (kat, bolen, asal say,
ortak bolen, ortak kat), kiimeler seklindeki konulari 6grenmislerdir. Ayrica +, =, x, +, %, //, AB,

[AB], |AB|, dm, dam, hm, cm?, m? gibi sembolleri 6grenmislerdir.
2.2. Veri Toplama

Bu calisma kapsaminda veriler 6grencilerin calisma kagitlari, video kayitlari ve bu

videolarin metin formatina dontstirilmesi yoluyla toplanmustir.

Bu arastirmanin uygulama asamasinda 6grencilerin sinif ici grup calismalari sonucunda
Urettigi 6grenci calisma kagitlari, dersin sonunda arastirmaci tarafindan 6grencilere isimleri
yazdirilarak toplanmis ve saklanmistir. Bu 6grenci ¢alisma kagitlari daha sonra ¢alismanin alt

problemlerine uygun olarak analiz edilmek igin kullaniimistir.

Ayrica bu sirecte grup calismalari ve olusturulan modellerin sinif i¢i paylagimlarinin
video kayitlari alinmis ve sonra da bu video kayitlari yazili metin haline getirilmistir. Bu yazili
metinlerin dogrulugu videolarla birka¢ kez dinlenerek teyit edilmistir. Bu siiregcte metinlerde
gurultiden anlasilmayan birkag kelime duzeltilmistir. Bu yazili metinlerde 6grenci calisma

kagitlariyla beraber analiz edilmistir.
2.3. Verilerin Analizi

Ogrencilerin ¢alisma kagitlarinda ve videolarin ¢éziimlerinden elde edilen veriler igerik
analizine tabi tutulmustur. icerik analizinin temel amaci, toplanan verileri aciklayici kavramlar
veya iliskiler cercevesinde sistematik bir sekilde incelemektir. Bu amag dogrultusunda, 6ncelikle
verilerdeki kelime veya cliimleye uygun kodlar atanir. Bu kodlar daha sonra kavramsal olarak
siniflandirilarak temalar olusturulur. Son olarak, benzer verilerdeki benzer kodlar ayni temalar
altinda toplanarak okuyucunun anlayacagi sekilde sistematik olarak yorumlanir (Yildinm &

Simsek, 2013).
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Alt problemlere paralel olarak, 6grencilerin modelleme siirecinde kullandiklari
matematiksel semboller, islemler, kavramlar, kurallar ve genellemelerin tespiti amaciyla veriler,
calisma kagitlari ve video kayitlarindan elde edildikten sonra analiz edilmistir. Analiz agamasinda,
ilk olarak 6grencilerin matematiksel sembollerini veya kendi yarattiklari semboller, sekiller veya
ifadeleri kod olarak donustiriilmis ve bu kodlar daha sonra "Semboller" temasi altinda
gruplanmistir.  Ayni sekilde, 0©grencilerin matematiksel islemleri kullanmalari ve kendi
dislincelerine uygun bir sekilde gerceklestirmeleri durumunda her bir islem kodlanmis bu kodlar

daha sonra "islemler" tema basligi altinda birlestirilmistir.

Ogrencilerin olusturduklari modeli etkileyebilecek “Matematiksel Kavramlar ve Kurallar"
temasl altinda ya da matematiksel olarak ifade edilmeyen tiim degiskenler, kavramlar veya
kurallar da kodlama stirecine dahil edilmis ve bu 6geler "Matematiksel Olmayan Kavramlar ve

Kurallar" tema basligi altinda Tablo 1 de gosterildigi gibi gruplandiriimistir.

Kodlar olusturulurken 6ncelikle o sinif dizeyindeki matematik 6gretim programinda
veya kitaplarda yer alan sembol, islem ve kurallar izerine odaklanmistir. Fakat verilerde ortaya
¢ikan o sinif diizeyinde olmayan fakat 6grenciler tarafindan kullanilan sembol, islem ve kurallarin
da dikkate alinmasina karar verilmistir. Ornegin, bazi 6grenciler aritmetik ortalama icin "AQ"
kisaltmasini kullandigi gortlmustir. Aritmetik ortalama ve AO kisaltmasi bu sinif dizeyinin
Uzerinde olmasina ragmen 6grenciler dogru bir sekilde kullandiklari tespit edilmistir. Son olarak
da semboller kategorisinde matematikle direkt ilgisi olmayan gosterimlerin de dahil edilmesine

karar verilmistir.

Gegerliligi ve glivenilirligi saglamak amaciyla arastirmaci tarafindan ortaya konulan kod
ve temalar bir matematik egitimi alanini uzmani tarafindan incelenmis ve arastirmaciyla bu kod
ve temalar lzerinde gorus birligine varmislardir. Daha sonra arastirmaci elde edilen verileri bu
kod ve temalar dikkate alarak verileri tekrar gbzden gecirerek tablolastirmistir. Ayrica
matematik egitimi uzmani da bu kod ve temalari dikkate alarak 6grencilerin calisma kagitlarini
yeniden incelemis ve tablo olusturmustur. Kodlayicilar arasindaki glivenirligi degerlendirmek igin
arastirmaci ve matematik egitimi uzmaninin sonuglari karsilastirildiginda, % 87'lik bir 6rtiisme
orani tespit edilmistir. Bu oran, toplam kategori sayisina oranlanarak hesaplanmistir (1 - [5 farkl
kod / 41 toplam kategori]). Miles & Huberman (1994) tarafindan énerilen % 70'in tzerindeki
kabul edilebilir eslesme sinirini asmaktadir, bu da kodlayicilar arasindaki givenirligin yeterli

oldugunu gostermektedir.
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Arastirmanin “matematiksel modelleme siireclerinde 6grencilerin kullandiklari sembol,
islem, kavram, kural ve genellemeleri tercih etme nedenleri nelerdir?” seklindeki ikinci alt
problem icin calisma grubundan elde edilen ¢alisma kagitlari ve calisma grubunun yapmis oldugu
sinif tartisma video dokimleri ve ortaokul matematik 6gretim programi birinci alt problemde

olusturulan temalara gore betimsel analize tabii tutulmustur.
2.4. Galismanin Uygulanmasi

Matematiksel modelleme etkinliklerine baslamadan 6nce 6grencilerin dikkatini cekme
ve ortam ve arkadaslarina alismalari (Lesh & Doerr, 2003) igin “Isinma Problemleri” yapilmistir.

Ornegin birinci modelleme etkinliginden énce Isinma Problemi su sekildedir:

O

12 36 80 150 ?
Yukaridaki ifadeye gore 6. adimda ‘?’ yerine hangi sayinin gelmesi dogru olacaktir?

Bu problem, 6grencilere bireysel olarak veya grup halinde distinmeleri ve cevap
vermeleri icin sorulmustur. Ogrenciler, problemin (izerine diisiinerek cesitli ¢cdziim dnerileri
sunmuglardir. Sunulan ¢6ziimlerden bazilarina sinif igerisinde itirazlar olmus, bu itirazlar
tartisilarak ortak karara varmislardir. Isinma Problemlerinden sonra matematiksel modelleme

uygulamalarina gegilmistir.

Matematiksel modelleme uygulamasi icin daha dnceden de bahsedildigi gibi iki farkl
matematiksel modelleme uygulamasi secilmistir. ilk uygulama hava sicakligini tahmin etme
uygulamasidir. Bu uygulamada kullanilan tabloda uygulamanin yapildigi sehrin 2013-2018
yillarina ait aylik hava sicaklik ortalamalari verilmistir. Bu tabloyu kullanarak gelecek yildaki o
sehrin aylara gore ortalama sicakliklarini tahmin edilmesi istenmistir. Bu uygulama,
matematiksel modelleme ile ilgili daha Onceden hi¢ uygulama yapmayan Ogrencilerin
matematiksel modelleme uygulamasini deneyimlemesi amaglanmistir. Bu uygulamada veri elde
etmenin yanindan 0Ogrencilerin matematiksel modelleme sireglerini de deneyimlemesi

amaglanmistir.

ikinci matematiksel modelleme uygulamasinda 6grencilere, 1980-2016 yillari arasindaki
olimpiyat atletizm 100 m kadin ve erkek kosu sonuglari tablosu verilmis ve bunu kullanarak bir

sonraki olimpiyatlarda dereceye girecek 100 m erkek ve kadin sporculari, kosu siirelerini ve
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Ulkelerini tahmin etmeleri istenmistir. Bu uygulama siirecinde 6grencilere olimpiyat kosu
yarislari ve sonuglariyla ilgili internet ve diger kaynaklardan arastirma yapma ve gecmis
olimpiyatlardaki erkek ve kadin 100 m kosu yariglarinin videolarini izleme firsati verilmistir. Bu
sirecte Ogrenciler atletizm, olimpiyat ve olimpiyat yarislari ile ilgili bazi yeni kavramlari
gozlemleme ve ogrenme sansi elde etmislerdir. Ornegin, 6grenciler videolar: izlerken
kosucularin viicut hareketlerine (kafasini yere egmesi, kafasini dik tutmasi, kollarini agmasi,
adimlarini atmasi gibi) konularda yorumlar yapmislardir. Videolar izlendikten sonra 6grencilerin
kendi isteklerine gore 4-5 kisilik gruplara ayrilmislardir. Her bir gruba son 10 olimpiyat
yarislarinin 100 m Kadin ve Erkek kosularinda ilk ¢ dereceye giren sporculari, skorlarini ve
Ulkelerini gosteren tablo verilmistir. Her bir gruptan bu tablodaki skor ve tlkeleri inceleyerek
gelecek bir sonraki olimpiyat igin skor ve iilke tahmini yapmalari istenmistir. Ogrenciler bu
tablolari oncelikle incelemisler, skor ve Ulkelerin lzerinde g¢alismalar yapmislardir. Bu siirecte
ogrenciler ortaya koyduklari fikirleri de diger arkadaslarini ikna etme c¢abasi iginde
bulunmuslardir. Her bir grup matematiksel modellerini yaptiklari matematiksel islemleri, elde
ettikleri matematiksel sonuclari ve eger varsa genellemeleri Urettikleri ¢calisma kagitlarina
aktarmislardir. Gruplar calismalarini bitirdikten sonra her grup ¢alisma sonuglarini diger
arkadaslarina sunmuslardir. Bu sunum sirasinda diger 6grenciler sunu yapan gruba sorular
sormus sonu¢ veya modeller Uzerine tartismalar yapmislardir. Tim gruplar sunumlarini

yaptiktan sonra uygulama bitmistir. Bu uygulama sireci (i¢ hafta toplam 12 ders saati slirmustdr.

Calismada 6gretmen hem uygulayici hem de sinifin matematik 6gretmenidir. Uygulama
surecinde 6gretmen 6grencilere direkt bilgi vermekten kaginmis, sadece 6grencilerin bulduklari
sonu¢ veya modeller hakkinda neden, nigin tarzinda sorgulama gelistirmeye yonelik sorular
sormustur. Bu iki “Hava Durumu” ve “Olimpiyat Sonuglar1” uygulamalarinda kullanilan tablolar
arastirict tarafindan gercek verilerden olusturulmustur. Arastirmaci tarafindan hazirlanan
uygulamamda kullanilacak bu tablolar ve verileri matematik egitimi ve matematiksel modelleme
deneyimi olan alan uzmani tarafindan incelenmis olimpiyat sonuclari tablosun sadece birinci
olan kosucunun degil ikinci ve lg¢lincl olan kosucularinin da bilgilerinin eklenmesi 6nerilmistir.

Bu Onerilere gore tablo yeniden diizenlenmistir.
3. Bulgular

Arastirmanin “Modelleme sirecinde verilen matematiksel modelleme durumu veya
problemleri matematiksellestirirken hangi matematiksel sembol, islem, kavram, kural ve

genellemeleri Kullanmislardir?” seklindeki birinci alt problem igin ¢alisma grubundan elde edilen
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¢alisma kagitlari ve ¢alisma grubunun yapmis oldugu sinif tartisma video dékiimanlarinin icerik
analizi ile birinci ve ikinci matematiksel modelleme uygulamalarina gore ayri ayri analiz
edilmistir. Analiz sonucundan birinci ve ikinci uygulamadan elde edilen “Semboller”, “islemler”,
“Kavramlar ve Kurallar” in tema, kod, frekans ve ylzdelikleri sirasiyla Tablol ve Tablo 2’ de

gosterilmistir.

Tablo 1

Birinci matematiksel modelleme uygulamasindaki sembollerin, islemlerin, kavram ve kurallarin
tema, kod, frekans ve yiizdelikleri

Tema Kod Frekans %
A.O 2 15

= 4 30

/ 2 15

Sembol N 5 15
- 3 25
Toplam 100

Toplama 3 30

Cikarma 1 10

ic! Aritmetik Ortalama 2 20
Islem Ondalikli ifadelerde toplama 1 10
Ondalikli ifadelerde bélme 3 30
Toplam 100
Matematiksel Olmayan Kavram ve Kural Kiresel isinma 1 100
Toplam 100

Oriinti 1 50

Matematiksel olan Kavram ve Kural Aritmetik ortalama 1 50
Toplam 100

Tablo 1’e gore birinci matematiksel modelleme uygulamasinda, arastirmanin 6grencileri,
farkh bes semboli (toplamda 13 kez), bes farkh islemi (10 kez) ve dort ayri kavrami veya kurali
kullanmistir. Matematiksel olmayan kavram kuralda kiresel i1sinma bir kez kullanilmistir. Bu
duruma o6rnek bir grup 6grencinin “Kiiresel isinmanin etkisi ile yillar gegtikge sicaklik degerleri

artacaktir...” seklindeki ifadesidir.

Tablo 2

Ikinci matematiksel modelleme uygulamasindaki sembollerin, islemlerin, kavram ve kurallarin
tema, kod, frekans ve yiizdelikleri

Tema Kod Frekans %
= 4 25

AO 2 13

Sembol / 4 25
4 25

- 2 12

Toplam 100
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Toplama 2 22
Tam sayilarda toplama islemi 1 12
. Aritmetik Ortalama 2 22
Islem Ondalik ifadelerde toplama 2 22
Ondalik ifadelerde bolme 2 22
Toplam 100
Diinya rekoru 1 7
Yorgunluk 1 7
Ceza (Etik) 1 7
Ruzgar 1 7
Matematiksel Olmayan Kavram ve Kurallar Teknoloji 1 7
Geng- Yagl 4 29
Surtinme 1 7
Deneyim/ Tecriibe 4 29
Toplam 100
Derecelendirme ve siralama 4 13
Oriuinti 4 13
Aritmetik Ortalama 5 17
Yas 4 13
Frekans 2 8
) Buyuklik 1 3
Matematiksel Olan Kavram ve kurallar Kiicukliik 1 3
Kere/ Kez 1 3
Artan-Azalan 2 8
Olasilik 1 3
En az- En ¢ok 1 3
Gruplandirma 4 13
Toplam 100

Tablo 2’ ye gore ikinci matematiksel modelleme uygulamasinda ise 6grenciler, bes farkli
semboli (toplamda 16 kez), bes farkh islemi (9 kez) ve alti matematiksel olmayan kavrami veya
kurali (44 kez) kullanmistir. Her iki uygulama sirecinde, 6grenciler genelleme yapmamistr.
Sembol temasini incelendiginde, 6grenciler genellikle daha 6nce 6grendikleri sembolleri (+, -, /
vb.) kullanmislardir. Tek istisna olarak, aritmetik ortalama ifadesi yerine ‘AQ’ semboliinin

kullanilmasidir.

islem temasinda ise 6grencilerin biiyiik cogunlugu daha &nceden 6grendigi toplama
islemi, ¢cikarma islemi ve carpma islemleri gibi kullanmistir. Bu islemleri yaparlarken bazi
durumlarda kendi stratejilerini gelistirmislerdir. Ornegin, Sekill’de ondalik ifadelerde toplama
islemi yaparlarken, ondalikli ifadeleri Ugerli gruplara ayirmislar ve her bir gruptaki ondalik
ifadeleri kendi i¢lerinde toplamislar daha sonra da bu Ugerli ondalik toplamlarin toplami olarak

hesaplamislardir.
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Bu verilerden matematiksel modelleme uygulamalarinda 6grenciler 6grendikleri sembol
ve islemleri dogru bir sekilde kullandiklari ve hatta bu siirecte farkli ve yeni sembol ve islemlerde

kendi stratejilerini gelistirip kullandiklari séylenilebilir.
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Sekil 1. Ogrencilerin islem tema altinda kullandiklari ifadeler

Matematiksel kavram ve kurallar temasinda 6nemli li¢ temel durum ortaya ¢ikmaktadir.
ilk olarak, 6grenciler tarafindan kullanilan matematiksel modellerin sonuclarini etkileyebilecek
ve matematikle dogrudan iliskili olmayan ancak diger derslerle iliskilendirilebilen sirtinme
kuvveti, rlzgar kavrami, dinya rekoru ve tecriibe gibi degiskenlerin kullaniimasi dikkat
cekmektedir. Bu duruma 6rnek "Ayrica hocam, yarismacilar kosu bitirme ¢izgisine gelene kadar
kafalarini yukari kaldirarak kosuyorlar ki hizli gidebilsinler. Cizgiyi ge¢tikten sonra da kafalarini
indiriyorlar, bu da siirtiinmeden dolayi yavaslamalarina neden oluyor." seklindeki sinif igi

tartismasinda bir grup 6grencinin séyledigi ifadedir.

ikinci olarak 6grenciler genellikle dnceden 6grendigi ve ortaokul matematik dersi
O0gretim programindan edindikleri matematiksel kavram ve kurallari kullanmaktir. Bu duruma

ornek olarak ondalikli ifadelerde bélme islemi, toplama islemi, ¢carpma islemi gibi konular

basariyla kullanmislardir. Sekil 2 deki 6grencilerin yazdiklari bu duruma 6rnektir.

\

9 8= 0

Sekil 2. Ogrencilerin islem tema altinda kullandiklari ifadeler

Ugiincii olarak &grencilerin bulundugu sinif diizeyinin lzerindeki kavram ve kurallari
kullanmalaridir. Ozellikle negatif tam sayilar, aritmetik ortalama ve olasilik gibi konulari basariyla

kullanmislardir. Bu duruma Sekil 3’ deki 6grencilerin yazdiklari 6rnektir.
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Sekil 3. Ogrencilerin islem tema altinda kullandiklari ifadeler

Bu verilerden matematiksel modelleme uygulamalarinda 6grenciler matematik disinda
ve matematik dersinde 6grendikleri kavram ve kurallari dogru bir sekilde kullandiklari ve hatta

bu sirecte ileri diizeydeki kavram ve kurallari kullandiklari ifade edilebilir.

Tablo 1 ve tablo 2 beraber incelendiginde 6grenciler ikinci matematiksel modelleme
uygulamasi olan diinya atletizm 100 m erkek ve kadinlar yarismalarinin etkinliginde islemler
temasinda ve Ozellikle de kural ve kavramlar temasinda daha fazla ve farklh kodlar kullandiklari

gorilmektedir.

Arastirmanin “matematiksel modelleme sireglerinde 6grencilerin kullandiklari sembol,
islem, kavram, kural ve genellemeleri tercih etme nedenleri nelerdir?” seklindeki ikinci alt

problemi icin betimsel analize tabii tutulmustur.

“Semboller” temasinda yer alan +, -, /, . gibi semboller ortaokul matematik 6gretim
programinda bu sinif diizeyinde dort islem olarak yer almaktadir. Fakat kullanilan AO semboli bu
sinif dizeyi icin ortaokul matematik O6gretim programinda daha sonraki zamanlarda yer
almaktadir. Diger taraftan 6grencilerle yapilan gérismede 6grenciler + ve — isaretlerini bazen
islem bazen de sicaklk gostergesi olarak kullandiklarini ifade etmislerdir. AO semboliiniin ise
“ortalama” olarak kullandiklarini ifade etmis, semboliin kullanimina ise hazirbulunusluklarindan

ve ders kitaplarini incelemelerinden kaynakli oldugunu ifade etmislerdir.

“Islem” temasinda yer alan toplama, ¢ikarma, carpma ve bélme gibi islemler ortaokul
matematik 6gretim programinda bu sinif diizeyinde pozitif tam sayilara kadar yer almaktadir.
Fakat negatif tam sayilarla dort islem ve aritmetik ortalama bulma islemi igin bu sinif diizeyi igin
ortaokul matematik 6gretim programinda daha sonraki sinif diizeyi veya zamanlarda yer
almaktadir. Diger taraftan 6grencilerle yapilan goriismelerde daha 6nce 6grenmedikleri negatif
sayllarla islemlerde negatif sayilari kendi icinde gruplandirarak topladigini ifade etmislerdir.
Benzer olarak da pozitif tam sayilar kendi icinde gruplandirma yaparak toplamislardir. Bu
toplamlardan yola ¢ikarak negatif ve pozitif sayilardan hangisinin degeri (mutlak deger) yiksek

ise sicakligin isaretinin o olacagini ifade etmislerdir.
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“Matematiksel olmayan kavram ve kurallar” temasinda yer alan kiresel 1sinma ifadesini
kullanma nedenini ise buzullarin erimesi, Diinya'nin sera etkisi altinda olmasi, kutup ayilarinin
yasam alanlarinin azalmasi ve sicakliklarin mevsim normallerinin (izerinde seyretmesi gibi
belirtilerin kiiresel isinmanin varligini gésterdigini belirmis ayrica bu durumun hava kirliligine de

neden oldugunu ifade etmislerdir. Sekil 4’ deki 6grencilerin yazdiklari bu duruma 6rnektir.

F

Sekil 4. Ogrencilerin matematiksel olmayan kavram ve kurallar tema altinda

kullandiklari ifadeler

“Matematiksel olan kavram ve kurallar” temasinda Oriinti ve Aritmetik ortalama
kavramini kullanma sebepleri soruldugunda ise 6grencilerin ortalama minimum sogukluk gittikce
artmis ve genel sicaklik ortalamasi da gittikge artmis dolayisiyla burada bir 6riintii vardir. Burada
oruntiiniin kullanimini yillara gére ayni diizende olmasa da bir artisin veya azalisindan kaynakli
oldugundan 6rinti kavramini kullandiklarini ifade edebilir. Aritmetik ortalamayi ise 6grencilerin
genelde ortalama seklinde ele adliklari ifade edebiliriz. Bu duruma ait 6grenci ifadesi ise
“Aritmetik ortalamayi kullanan bir diger grup ise 2013 yilindan 2018 yilina kadar ortalama
sicakliklarini bulup daha sonra bu durumu 6 ya bélecegiz” seklindedir. ikinci matematiksel

modelleme uygulamasi;

“Semboller” temasinda yer alan +, -, /, . gibi semboller ortaokul matematik 6gretim
programinda bu sinif diizeyinde dort islem olarak yer almaktadir. Fakat kullanilan AO semboli bu
sinif dlizeyi icin ortaokul matematik 6gretim programinda daha sonraki zamanlarda yer
almaktadir. Diger taraftan 6grencilerle yapilan goriismede 6grenciler + ve — isaretlerini islem
olarak kullandiklarini ifade etmislerdir. AO sembolilinii ise “ortalama” olarak kullandiklarini ifade

etmislerdir.

“Islem” temasinda yer alan tam sayilarla toplama islemi, aritmetik ortalama, ondalikli
ifadelerde toplama ve bdlme islemi matematik 6gretim programinda bu sinif diizeyinde yer

almaktadir. Fakat aritmetik ortalama bulma islemi bu sinif diizeyi icin sonraki zamanlarda yer
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almaktadir. Ogrencilerle yapilan gériismelerde aritmetik ortalamayi bulma islemlerini islemleri

ogrenmediklerinden aritmetik ortalamaya sadece “ortalama” dediklerini ifade etmislerdir.

“Matematiksel olmayan kavram ve kurallar” temasinda yer alan yorgunluk, ceza, riizgar,
teknoloji, geng¢-yash gibi giinlik hayat veya diger dersler ile ilgili kavramlari degisken veya

varsayim olarak kullanmiglardir. Bu kavramlara 6grencilerin 6rnek ifadeleri;

“Kural olarak kadinlarin 100 m atletizm yarisinda en ¢ok Jamaika derece aldigindan bir
sonraki olimpiyati da Jamaika alacaktir. Jamaika’nin bu sporda kendini gelistirdigini ve tecriibe

olarak diger lilkelere gére daha fazla tecriibeli bu sebepten Jamaika kazanacaktir.”

“Ayrica atletlerde sunu fark ettik kosu yaparken kafalari yukari bakiyor sivri olsunlar
daha iyi kosu yapabilsinler diye, sonra yarisi bitis ¢izgisine gelince kafalarini yere egiyorlar

yavaslasin diye. Bu durum da siirtiinmeden dolayi” seklindedir.

“Matematiksel olan kavram ve kurallar” temasinda 6rintd, kere- kez, yas, frekans,
blylklik- kiglklik, artan- azalan gibi kavramlari kullanma sebepleri soruldugunda ise
ogrencilerin daha ¢ok matematik 6gretim programlari ile iliskilendirdigi icin bu kavramlar

kullandiklari ifade etmislerdir.

“Oriintiiniin kullanimini yillara gére ayni diizende olmasa da bir artisin veya azalisindan
kaynakli oldugundan ériintii kavramini kullandiklari, olasilik (ihtimal) kavrami ise Erkek 100
atletizm yarisinda ABD’nin kazanma ihtimali daha ¢ok fazla” seklindeki 6grenci ifadesi bu
duruma o6rnektir. Ogrenciler bu sonuca Sekil 5 de gorildigi gibi hazirladiklan &riintiiyle
ulagmislardir.
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Sekil 5. Ogrencilerin olusturduklari olimpiyatlari kazanan iilke ve kazanma sayisi ile ilgili ériintii

tablosu

Sekil 5 de oOgrenciler Ulkelerin isimlerini ve kaz kez bu lkelerin olimpiyatlari
kazandiklarini bir ériintii seklinde yazmislardir. Ogrenciler bu ériintiiye bakarak 9 kez kazanan

ABD’nin tekrar kazanma ihtimalinin diger llkelere goére daha fazla oldugunu tahmin etmislerdir.
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4. Sonug, Tartisma ve Oneriler

Bu calismada temel olarak altinci sinif 6grencilerinin matematiksel modelleme
sureglerinde kullandiklari sembollerin, islemlerin ve kurallarin ortaya ¢ikarilmasi amaglanmigtir.
Bu amac¢ dogrultusunda semboller temasi acisindan iki sonuc¢ elde edilmistir. Birinci sonug,
matematiksel modelleme sireci boyunca 6grencilerin daha dnce 6grendikleri sembolleri dogru
bir sekilde kullanmis olmalaridir. Ogrencilerin bu sembollerden zellikle +, / ve = sembollerini
daha fazla kullandiklari sonucuna ulasiimistir. Bunun nedeni bu sembollerin altinci sinif diizeyine
kadar yogun bir sekilde 6gretim programinda yer almasi ve bu ¢alismada kullanilan matematiksel
modelleme durumunun bu sembollerle iliskili olmasindan kaynakh olabilir. Bu sonug, Akgiin ve
digerleri (2013) calismalarinda ortaya koyduklari 6grenciler daha 6nce 6grendikleri sembolleri
daha ¢ok kullandiklari sonucuyla értiismektedir. ikinci sonug, az da olsa formal olarak daha énce
o6grenmedikleri AO seklindeki kisaltma/semboli kullanmis olmalaridir. Bu sonug Cheng’in (2001)
ve Olkun ve Ugar'in (2007) belirttikleri gibi matematiksel modelleme uygulamalarinin daha
onceden o6grendikleri sembolleri dogru bir sekilde kullanma ve yeni sembolleri kesfetmede
ogrencilere katkida bulundugu sonucuyla ortlismektedir. Buradan o6grencilerin daha once
ogrendikleri sembol pekistirme ve yenileri kesfetmeleri ve derinlemesine anlayis gelistirmelerine

icin matematik derslerinde farkh matematiksel modelleme durumlarini kullanmalari 6nerilebilir.

islemler temasi agisindan ise matematiksel modelleme uygulamalarinda égrencilerin
ondalikli ifadelerde toplama islemini dogru bir sekilde yaptiklari goriilmektedir. Bu durum
beklenen bir sonugtur. Fakat bazi 6grenciler bu islemleri yaparken kendisine ait farkl stratejileri
gelistirmisler ve basarili bir sekilde kullanmiglardir. Bu durum Borromeo Ferri (2010) ve Kal
(2013) calismalarinda ortaya konulan matematiksel modelleme etkinlikleri 6grencilere bildikleri
islemleri uygulama ve islemleri yaparken yeni stratejileri gelistirme ve uygulama imkani sundugu

sonucuyla uyumludur.

Matematiksel kavram ve kurallar temasi agisindan (i¢ sonug elde edilmistir. Birinci sonug
sembol ve islem temalarinda oldugu gibi 6grencilerin matematiksel modellerini olustururken
daha 6nce 0Ogrendigi matematik ile ilgili kavram ve kurallari dogru bir sekilde kullanmis
olmalaridir. Bu durum daha 6nceki matematiksel modelleme arastirmalarinda ortaya konulan
matematiksel modelleme sireglerinde 6grenciler daha 6nce 6grendikleri kavram ve kurallar
etkili bir sekilde kullandiklari sonuglariyla 6rtiismektedir (Blum & Borromeo Ferri, 2009; Karali,

2013).
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ikincisi daha ©6nce o6grenmedikleri ve sonraki zaman ve/ya sinif diizeylerinde
ogrenecekleri olasilik, negatif tam sayilar ve aritmetik ortalama gibi kavram ve kurallari dogru
bir sekilde kullanmis olmalaridir. Bu sonuc¢ arastirmalarda ortaya konulan matematiksel
modelleme uygulamalarinda 6grenciler yeni kavram ve kurallari dogru bir sekilde kullandiklari

sonucuyla oértismektedir (Borromeo Ferri, 2010; Kal, 2013).

Uclinciisii de diger derslerde ve/ya giinlik hayatta 6grendikleri kavramlari da
matematiksel degisken olarak kullanmis olmalaridir. Ogrenciler matematik ile ilgili olmayan
surtiinme, yorgunluk, ceza, deneyim /tecribe gibi diger derslerle veya ginliik hayatla iliskili
kavramlari dogru ve etkili bir sekilde kullandiklari gértilmektedir. Bu durum Ortaokul Matematik
Dersi Programinin matematik ve diger dersler arasinda iliski kurma (Milli Egitim Bakanhgi, 2018)
hedefini desteklemektedir. Buradan matematiksel modelleme etkinlikleri 6grencilere diger
dersler ve ginlik hayattaki kavramlarla matematik arasinda iliski kurmasina katki sagladig
sdylenebilir. Bu; Ozkaya ve digerleri (2023) ve Muslu ve Ciltas (2016) tarafindan ortaya konulan
matematiksel modelleme etkinlikleri 6grencilere matematikle farkli alanlarla iliski kurma firsati
verdigi sonucuyla ortiismektedir. Matematikle diger dersler arasinda iliski kurmayi tesvik eden
disiplinler arasi projeler ve etkinliklerin matematiksel modelleme yardimiyla diizenlenmesi
Onerilebilir. Matematiksel modelleme uygulamalari, spesifik kavramlarin yani sira genis
konularin 6grenilmesinde ve diisiinme becerilerinin gelistiriimesinde kullaniimasi dnerilebilir.
Ogrencilere, yeni matematiksel kavramlar ve kurallar olusturma yetenegi kazandiracak

matematiksel modelleme uygulamalari yapilabilir.

Matematiksel modelleme etkinlikleri matematikle ile ilgili sembol ve islemler
kategorilerinde daha dnce 6grenilmis ve yeni kavram ve kurallarin uygulanmasinda ve ortaya
cikarilmasinda katkisi oldugu séylenebilir. Geiger ve digerleri (2022) tarafindan ortaya konulan
goris, matematiksel modelleme uygulamalarinin spesifik kavram ve konularin 6grenimi yerine,
daha genis bir konunun 6grenilmesinde ve diislinme becerilerinin gelistiriimesinde kullaniimasi

gerektigi gorlsi bu sonug ile ortismektedir.

Matematiksel modelleme etkinlikleri siirecinde 6grencilerin genelleme yapmadiklari
sonucuna ulasiimistir. Bu sonug bircok calismada ortaya konulan genelde 6grencilerin genelleme
yapamadigl sonucuyla ortiismektedir (Chamberlin & Moon, 2005). Belki de bu beklenen bir
sonugtur. Clinkl 6grencinin genelleme yapabilmesi icin daha ¢ok ¢aba ve zamana ihtiyaci vardir.

Yine de 6grencilerin az da olsa genellemeler yapabilmesi icin 6gretim yil icinde matematik
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derslerinde genis zaman icinde farkli zamanda ve farkli matematik modelleme durumlariyla

uygulamalar yapilmasi 6nerilebilir.

Sonug olarak, matematiksel modelleme uygulamalari 6grencilere, matematik dersiyle
ilgili 6grendikleri semboller, islemler, kavramlar ve kurallari kullanma ve uygulama firsati
sunacagl duslintlmektedir. Ayrica, bu uygulamalar matematikle diger disiplinler arasinda iliski
kurma becerisini gelistirecegi ve Ogrencilere yeni kavramlar olusturma firsati sunacagi
Ongorulmektedir. Bu sonug, ¢calismalarda ortaya konuldugu gibi ilerleyen yillarda 6grenilecek
kavramlari anlama ve kullanmada olumlu katki saglayacagi (Blum & Borromeo Ferri, 2009; Karali,

2013; Kutluca & Kaya, 2023) sonucuyla uyumludur.

Genelleme yapmaya olanak taniyan matematiksel modelleme uygulamalari secilmesi ve
bunlarin Gzerinde ¢alismak icin daha fazla zaman ayrilmasi 6nerilmektedir. Boyle uygulamalar,
ogrencilerin genelleme yapmasinin yaninda matematik ile diger dersler ve giinlik hayattaki
kavramlarla arasinda baglanti kurmasina firsat verilecegi diisiinilmektedir. Bu ylizden derslerde

matematiksel modelleme uygulamalari en az ayda bir kez kullaniimasi 6nerilmektedir.
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Abstract: This study aims to analyze the music module of the Duolingo application in terms of
universal design of learning (UDL) and educational game components. The research was carried out using
an evaluative design within qualitative research methods. Universal Design Principles Checklist and
Educational Gamification Elements Identification Form were the data collection tools. The application was
subjected to a detailed evaluation by three experts specialized in music education and gamification.
According to the results, the Duolingo music application was mainly based on the principles of UDL and
educational game components. It was determined that 37 of the 45 items within the UDL principles were
met by the application, and its compliance with universal design principles was generally high. However,
it was determined that some areas had the potential for improvement. In particular, it was emphasized
that improvements should be made in features such as content customization, user control, and
alternative keyboard compatibility. When the application was examined in terms of educational game
components, it was seen that some features, such as customizable avatars and leaderboards, were
available, as well as visual or auditory feedback. However, the lack of narrative tasks and in-game teams
shows that the application must also be improved. In conclusion, it has been determined that Duolingo's
music application has strengths and areas that need improvement. Therefore, it is recommended that the
application be evaluated experimentally in future studies. Such studies can help us better understand the
application's effectiveness and learning outcomes. In addition, suggestions can be developed to improve
the user experience and create a more effective learning environment.

Keywords: Education, Music, Music education, Gamification, Universal design for learning.

Cited in: Sever, G., Daghan, B., & Boke, S. (2024). Investigation of Duolingo-Music in Terms of universal design for
learning and gamification, Duolingo-Muzik uygulamasinin 6grenmenin evrensel tasarimi ve egitsel oyun bilesenleri
acisindan incelenmesi. The Journal of Limitless Education and Research, Sinirsiz Egitim ve Arastirma Dergisi, 9(3), 463
- 518. https://doi.org/10.29250/sead.1525496



https://doi.org/10.29250/sead.1525496

(\&zz7 Investigation of Duolingo-Music in Terms of Universal Design for...

Gulsah SEVER, Berivan DAGHAN, Sefa BOKE

1. Introduction

In today's digital world, accessibility and inclusion are gaining increasing importance and
are being addressed with new approaches integrated into technology. Accessibility can be
defined as enabling individuals with physical or mental disabilities, the elderly, or people with
any special needs to move unhindered in environments, products, and services (Petrie et al.,
2015, p.1; Shaheen & Lazar, 2017, p.2). When accessibility is considered equal, it also means
providing fair opportunities to every member of society without discrimination, such as
language, religion, race, age, gender, or disability status, allowing them to use their potential at
the maximum level. In this direction, the universal design approach offers accessibility and

inclusiveness for every individual.
1.1. Universal Design of Learning (UDL)

Universal design first emerged in architecture in the 1970s as an approach to producing
solutions that facilitate people's access to buildings. In this way, it seeks to enable individuals
with special needs to use buildings and products independently (King-Sears, 2009, p.199). It
includes products and services that can be used directly without needing assistive

technologies and made usable with assistive technologies (Edyburn, 2005, p.17).

The field of the approach was soon recognized as having the potential to respond to the
different learning, perception, approach, and emotional needs of individuals with no apparent
special needs, and it was transferred to other fields. The seven universal design principles
expressed by Connell et al. (1997) are fair use and/or equality in use, flexibility in use, simple
and intuitive use, perceptible information, error tolerance, low physical effort, and size and
space for approach and use, and educational practices based on these principles have the
potential to contribute to the provision of accessibility, inclusion and learning at the highest level
for every individual. The principle of fair use is that the design is helpful for people with different
abilities; flexibility in use is that it can be arranged according to the preferences of individuals;
user experience is easy to understand regardless of the level of knowledge and skills; simple and
intuitive use is that it is easy to understand regardless of the level of knowledge and skills;
perceptible information is that it conveys the necessary information to the user irrespective of
the environmental conditions; minimizing the negative consequences of various hazards and
accident possibilities corresponds to fault tolerance; efficient and comfortable use corresponds
to low physical effort, and providing space for use regardless of the physical characteristics and

mobility of the user corresponds to the principle of size and space for approach and use (Darrow,
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2010, p.43-44; Story, 1998, p.7). Thus, the Universal Design Principles of Learning (UDP) is an
instructional framework that puts the learner at the center, acknowledges the diversity of skills
and abilities among students, and provides a set of principles for inclusive curriculum
development and delivery (McKenzie & Dalton, 2020, p.5). In this direction, it also draws
attention to an approach that integrates technology and curriculum-based measurement to
improve reading and comprehension skills for students with disabilities (Hall et al., 2014, pp.72-
83). The approach is designed to expand opportunities for all students by removing barriers that
may occur in the access to education for individuals (Mariappan & Yasin, 2023, p.518). Thus, it
is an approach that consists of principles for designing teaching and learning to meet the needs
of all learners, with the ultimate goal of making education accessible to all learners (Ahmed,
2021, p.173; Yin-Feng, 2021, p.131). Likewise, it enables students to learn successfully (Levey,
2023, p.487). Ralabate (2011) and Black et al. (2015) emphasized the cognitive neuroscience-
based approach of IET and stated that it reduces barriers for students with disabilities by
including different learning preferences and learners. Camacho et al. (2016) also emphasize that
IET applications are beneficial not only for disabled students but also for all students, while
Variawa and McCahan (2010) state that it strengthens the participation of all students in the

education and learning process.

There are many studies in the literature on applying universal design principles in music
education. Darrow (2010) discusses the importance of using these principles to ensure
accessibility and inclusion in educational practices and emphasizes the relevance of universal
design principles in music education. Shaw and Auletto (2021) conducted a study focusing on
access to music education at the state level and highlighted inequalities and challenges related
to equitable access to music education. Samuels (2019) explored improvisation with inclusive
and accessible digital musical instruments, emphasizing the importance of removing barriers
and promoting inclusivity in music performance and creation. Darrow (2016, pp. 313-314)
encourages music educators to apply alternative approaches to existing techniques, considering
that each student has unique interests and abilities. In this way, he emphasizes that students

should be allowed to explore by using technological tools effectively.
1.2. Gamification in Education

Another student-centered approach is gamification, which is summarised as ‘using game
elements in non-game areas’ (Deterding et al., 2011, p.9). The primary purpose of gamification

is to bring the game elements to the real world and to experience similar emotions realistically.
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Kapp defines gamification as ‘the process of using game-based mechanics, aesthetics and game
thinking to influence people, encourage action, promote learning and solve problems’

(Kiryakova et al., 2014, p.679).

Gamification in education is a strategy to make learning processes more effective,
exciting, and participatory using game design principles. This motivates students to achieve
learning goals, increase participation, and make learning more enjoyable (Glrler, 2020, p.174).
Gamification in education can achieve several goals, such as providing students with problem-
solving skills, encouraging teamwork, making learning fun, and increasing motivation.
Gamification strategies can include techniques such as point systems, rewards, rankings,
storytelling, simulations, and competitions. To implement the gamification approach, Werbach
and Hunter (2012) developed a gamification model consisting of three categories: dynamics,
mechanics, and components. Dynamics covers five main components that are important in the
gamification process: (a) constraints; (b) emotions that are intended to be elicited, such as
curiosity, competition, and happiness; (c) story; (d) progression, which characterizes the process
the user will experience in gamification; and (e) relationships, which characterize social
interaction. The basic processes that connect these dynamics and support progress are called
mechanics. Factors such as challenge, chance, competition, cooperation, feedback, resource
acquisition, rewards, turn order, and winning status are within the scope of mechanics. Each
mechanic serves specific dynamics. Furthermore, components can be defined as more
specialized versions of dynamics or mechanics. They serve particular dynamics or mechanics.
For example, achievements, avatars, badges, collections, gifting, leaderboard, points, virtual
items, and teams are examples of these components (Arkiin-Kocadere & Samur, 2016, p.405;

Sahin et al., 2017, pp.375-376).

Gamification in music education supports establishing an emotional connection with
music and aims to bring the individual's learning experience to its highest potential. Following
this approach, Brett et al. (2020) developed educational games for keyboard and piano learning
to make learning exciting and compelling. Aras and Can (2023) found that gamification through
educational software development increased student motivation in guitar education. This
indicates that gamification can make music education more interactive and entertaining and
motivate students. Point systems, rewards, competitions, and other game elements can
encourage students to improve their musical skills. Various learning materials, multi-sensory
interventions, and flexible learning methods allow students to develop their musical abilities so

that music education becomes an enriching experience for all.
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The two approaches considered in the research, IET and gamification, can be considered
as two essential approaches that support inclusiveness and universality in access to knowledge,
considering individuality. Likewise, with the development of technology, education is not only
limited to printed books, but the level of access to education is increasing with digital platforms,
digital mobile applications, and virtual and augmented reality applications (Tili¢, 2020, p.673).
According to Edyburn and Edyburn (2011), IET also addresses the issue of diversity in the
classroom, proactively values diversity, and supports it with technology tools that differentiate
and support different learners. When the recently designed educational and technological
applications and games are analyzed, it is seen that both approaches mentioned in the research
are used together. In this sense, Duolingo is a language learning application used by university
students. It effectively improves listening, reading, speaking, and writing skills, as well as
grammar and vocabulary knowledge. The application also increases students' motivation to
learn English (Irzawati, 2023; Permatasari & Aryani, 2023). Generation Y mainly prefers Duolingo
as it enables digital learning of English. It facilitates independent and out-of-class learning by
providing a model based on daily life. The application offers fun and gamified learning by

combining text elements with audio-visual questions (Nita et al., 2023).

Duolingo has launched a module that aims to introduce music, which is accepted as a
universal language, to course programs through fun activities. According to Duolingo Team
(2023, 11 October), learning music helps reading, verbal, listening, and mathematics skills and
can potentially delay cognitive decline associated with aging. Although music education has
many benefits, they emphasize that more than 3.6 million students in the USA do not have
access to music education due to the high cost of music lessons. Therefore, they state that they
have a mission to make music education accessible to everyone. Considering this mission, it is
seen that the application aims to appeal to a vast audience. This broad audience includes
students with different learning needs, such as other age groups, languages, cultures, and music
genres, individuals with different perceptions and learning levels, and individuals with special
needs. To effectively meet the needs of a broad target audience, it is essential that the
application is designed according to universal design principles. The Duolingo music design team
(2023) states that to appeal to a broad audience, unlike other applications, they focus on
teaching music literacy, such as note reading, identification, and playing familiar songs, rather
than training students to perform on a specific instrument. In this respect, they have determined
an approach to teaching the language of music instead of costly tools such as instruments. When

achieving these goals, they explained that instead of watching long videos or reading long texts
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to get explanations of musical concepts, they adopted an approach based on learning by
interacting with game-like exercises that provide focus and motivation. It is worth exploring the
extent to which the Duolingo music application utilizes universal design principles and
gamification elements to meet the needs of its target audience. . Accordingly, this study aims to
analyze the application of Duolingo music in terms of universal design principles and educational

game components. To achieve this aim, the following questions were addressed:

1. How does the Duolingo music application comply with the universal design for

learning principles?

a. How appropriate is the Duolingo music application regarding the content

presentation dimension?

b. How does the Duolingo music application comply with the dimension of usage and

interaction options?

c. What is the appropriateness of the Duolingo music application in terms of interest

and motivation options?
2. What are the educational game components in the Duolingo music application?
2. Method
2.1. Research Design

The design of this study, which aims to evaluate the Duolingo music application in terms
of universal design for learning and gamification elements, is descriptive and evaluative
research, which are qualitative research types. Evaluative research is a disciplined and
systematic form of inquiry conducted to reach an evaluation or appraisal conclusion about an
object, program, practice, activity, or system and provide information for decision-making
(Kellaghan, 2010). Evaluative research is a type of research that assesses how well a product,
program, or concept meets its aims and objectives. It can improve a solution's design, usability,
and effectiveness and justify its value and impact. Evaluative research is well-suited to this
context as it provides a structured approach to assess whether specific criteria related to
educational accessibility and engagement were met. Since this research examines the Duolingo
Music Application designed for music education in the context of universal design principles and
gamification elements, document analysis was used as a data collection technique. In the

analysis, a comparison was made based on forms.
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2.2. Data Source

The Duolingo Music application was taken as a data source in this study. Duolingo is an
educational technology company that produces language learning applications in the category
of education and social networks in Google Play and IOS stores. It was first released in beta
version on 30 November 2011, and its public offering was made on 19 June 2012. The application
began with English language instruction and, as of January 2024, offers 46 different language
learning options. The application has been rated by 21065547 users with an average of five stars.

Therefore, it can be considered a successful application with a worldwide user network.

In addition to world languages, Duolingo is developing modules for teaching universal
languages such as maths and music. Since October 2023, the music module has also been added.
Initially, Duolingo Music is available for iOS devices (OS 16 or later) in English and Spanish. The
application is available free of charge. Users can pay and benefit from privileges such as stopping
adverts and the right to infinite lives. Since the Duolingo music module was only recently

launched, data on its intensive use by country and user ratings are not yet available..

In the Duolingo music application, users can access all language options through an

application interface shown in Figure 1.

Music ingilizce
New Courses
E

Math

Figure 1. Duolingo Music language options interface

There are a total of 69 units in Duolingo music under titles such as acquiring the building
blocks of sound, learning time with quarter notes, playing and reading the note fa, comparing

3/4 and 4/4 measures, dividing a quarter note in half, comparing la and other notes, and
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studying different arrangements of rhythms. Each unit consists of various steps, puzzles, and
tasks, from simple to challenging. Each unit has a treasure chest and an end-of-unit task to earn

points by collecting more stars (Figure 2).
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Figure 2. Duolingo Music unit steps and distribution

The application establishes a relationship between note names, the location of the notes
on the piano, note sounds, and rhythms. It provides this relationship with various puzzles,

matching, listening, and playing activities (Figure 3).

Arrange from low to high pitch ¥s Play all of these notes L

© 3bJ bJ J
000 S8 880 a8
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Figure 3. Duolingo Music sample applications

470 The Journal of Limitless Education and Research, 9 (3), 463 - 518



(\&zz7 Investigation of Duolingo-Music in Terms of Universal Design for...

Gulsah SEVER, Berivan DAGHAN, Sefa BOKE

As can be seen in Figure 3, methods such as matching the notes with the sounds listened
to, ordering the notes from treble to treble, playing the missing note by finding the missing note
and playing the regular rhythm by paying attention to the beats are some of the teaching
methods included in the application. The application uses the universal system in rhythm and
meter concepts. However, it uses the American system based on letters such as A, B, and C

instead of the European note system, which is expressed as do re mi in the naming of the notes.
2.3. Data Collection

Data for this research were collected using two different evaluation forms: the
‘Universal Design Principles Checklist’ and the ‘Form for Determining the Elements of

Gamification in Education.’
2.3.1. Universal Design Principles Control Checklist

The Universal Design Principles Checklist was used to determine the conformity of the
Duolingo music application with the principles of universal design for learning. The checklist
developed by Senel et al. (2019) to assess the compliance of a mobile application with universal
design principles was taken as a basis. While preparing the relevant list, nine guiding features
under three main principles within the scope of the UD principles in the literature were used as

basis (CAST, 2011). Based on expert opinions, each item's content validity index (CVI) was 0,95.

For this study, the researchers reorganized the relevant list for qualitative analysis. The
list prepared by Senel et al. (2019) was ready for statistical analysis, and scoring is expected in
the checklist. However, columns indicating the presence or absence of the relevant criterion and
an explanation and comments section were added instead of the scoring system to obtain more
in-depth data specific to this research. It aimed to reach more detailed qualitative data by asking

the experts to explain how the relevant criterion items were used in practice.

The Universal Design Principles Checklist was adapted from Senel et al. (2019) to
evaluate how well the Duolingo music module aligned with UDL principles. It included 23 items

categorized into three key dimensions:

1. Content Presentation: Assessed whether the module presented content to support

diverse learners (e.g., adjustable text size, visual aids, and multimedia).

2. Usage and Interaction Options: Focused on flexibility in user interaction, such as

personalized feedback, alternative keyboard compatibility, and user pacing.
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3. Interest and Motivation Options: Evaluated the inclusion of motivational elements,

task difficulty levels, and adaptive learning paths.

This form guided the assessment, which is form, evaluated the presence or absence of
specific criteria rather than collecting quantitative data such as frequency counts. Each item on
the checklist was assessed qualitatively, focusing on whether the design elements were present.
The tool aimed to determine the module's compliance with universal design principles without

using numerical metrics or frequency-based analysis.
2.3.2. Form for Determining the Elements of Gamification in Education

The researchers created the ‘Form for Determining the Elements of Gamification in
Education’ to determine the gamification elements in the Duolingo music application. In the
form, there are three dimensions: game mechanics, dynamics, and components, which align
with the relevant literature. Game mechanics are the components of games that have various
functions for the game process consisting of elements such as points, rewards, social areas,
virtual items, teams, avatars, levels, leaderboard, badges, challenge activity, desire, and luck
(Deterding, 2012; Kapp, 2012; Zichermann & Cunningham, 2011). Game dynamics are actions
that enable players to interact with game mechanics, such as feedback and support, limitations,
progression, relationships, narrator, exchange, cooperation, rescue, etc. (Werbach, 2016;

Zichermann & Cunningham, 2011).

The form prepared for this study determined 15 criterion items, including game
components. All items in the form were defined to ensure the validity and reliability of the
raters, and a consensus was reached with the raters. To evaluate the appropriateness of the
wording and game components, the opinions of a Turkish language expert and two field experts
working on gamification in education were obtained. The form was finalized according to the

expert opinions.

The identification form of educational gamification elements was designed following
models proposed by Werbach and Hunter (2012). It included 15 items that assessed the

presence of key gamification components in the module, such as:
1. Points and Rewards: Motivational elements that encourage user engagement.

2. Leaderboards and Avatars: Social and personalization features that enhance user

experience.
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3. Challenges and Levels: Task-based elements that progressively increase in difficulty,

driving user learning and achievement.
This form also categorized gamification elements into three primary dimensions:

e Dynamics: Overarching principles guiding user interaction (e.g., constraints,

emotions).

e Mechanics: The processes through which users interact with the content (e.g.,

challenges, feedback, resource acquisition).
e Components: Specific features such as avatars, badges, or rewards.

Like the universal design for learning checklist, this form was used to determine the
presence or absence of these elements. The qualitative nature of this tool allowed for an in-
depth analysis of how effectively gamification elements were integrated into the learning
experience. Columns indicating the presence or absence of the relevant criterion and an
explanation and comments section to obtain more in-depth data specific to this research. The
only numerical data in the study is included in the graph showing the numerical fulfillment of

the relevant criteria in terms of the sub-dimensions in the universal design for learning form.

Both forms used in this research focused on determining whether specific criteria were
met rather than collecting quantitative data such as frequency counts. Duolingo is a mobile
application. Furthermore, because of the nature of apps, universal design principles are present
or absent throughout the app. When a feature is included in the app, it is defined for all stages.
Therefore, the application's structure makes it impossible to perform a frequency analysis. For
this reason, the forms used in this study examined the presence and absence of the relevant

features in the application.
2.3.3. Data Collection Procedure

For data collection, both forms were shared with three experts working on music
education, technology in music education, and gamification. Three experts were chosen based

on their extensive experience in music education and gamification:
* A professor specializing in music pedagogy and technology integration in education.
¢ A researcher in gamification and its application in learning environments.

¢ A technologist with expertise in digital music tools and accessibility.
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Each expert had over ten years of experience and was actively involved in research
related to educational technologies. Their participation ensured that the evaluation covered

both pedagogical efficacy and user engagement.

Since the Duolingo music application was running on iOS 16 and later versions during
the study period, it was limited to three experts with the technology to evaluate. Before starting
the evaluation process, the experts were given brief information about the forms, and items
that may have been misunderstood were clarified through question-and-answer sessions. The
experts were allowed to experience the whole application, complete the 69-level game, and

evaluate it. The experts made their evaluations independently of each other.
2.4. Validity and Reliability

In evaluative research designs, since the data are evaluated based on the criteria in the
forms, validity and reliability were assessed by calculating the agreement between expert
evaluator. Inter-rater validity and reliability were calculated using the formula suggested by
Miles and Hubermann (1994). Using the formula, the items on which the experts agreed or

disagreed were determined separately for each data collection tool.

The universal design for learning checklist applied to the Duolingo music application
determined [Reliability = 42 / (42 + 3) = 93,3] as [Reliability = 13 / (13 + 2) = 86,6], as a result of
the gamification elements form. Since the inter-rater reliability was calculated to be higher than

85% for both forms, the research is highly valid and reliable.
2.5. Analysis of the Data

The data analysis examined the experts' evaluations of the Duolingo music application
based on the forms. The presence/absence criteria were used to analyze whether the items in
the ‘Universal Design Principles Checklist’ and ‘Form for Determining the Elements of
Gamification in Education’ used in data collection were included in the Duolingo music
application. In both forms, an opinion column was provided for the evaluators to analyze the
criteria in detail. In the study, qualitative analysis was carried out through the criteria-based
statements of the evaluators. The qualitative data produced by the expert evaluators regarding
the criteria in the data collection forms were subjected to content analysis and included in

explaining the relevant criteria.
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3. Results

3.1. Compliance of Duolingo Music Application with Universal Design of Learning

Principles

This section presents the findings obtained in accordance with the table of universal
design for learning principles for the Duolingo music application, which isin line with the

research's problem and sub-problems.

The first sub-problem of the research is to determine the extent to which the Duolingo
music application complies with the universal design for learning principles. According to the
measurement tool, the appropriateness of the content analyzed in terms of presentation, use
and interaction, interest, and motivation sub-dimensions was evaluated, and the general

percentages are presented in Graph 1.

I. Principle: Representation II. Principle: Action and Expression Ill: Principle: Engagement

’-

= Present = Absent = Present = Absent = Present = Absent

Principles
11,1%

N

Graph 1. Ratios of Duolingo Music application according to the dimensions of SCT

As seen in Graph 1, the Duolingo music application meets the principles of SCM to a
great extent. The sub-dimension with the highest fulfillment rate is the dimension of interest
and motivation options, with a rate of 88.9%; this data is followed by the presentation of the
content, with 67,7%, and the use and interaction dimension, with 64,1%. Findings related to

each sub-dimension are given in the following sections.
3.1.1. Presentation of Content Dimension

The first sub-dimension of the universal design for learning is the presentation of the
content. This section provides information about the application's tools regarding what changes
can be made in the prepared content's written, visual, and audio elements, how the teaching
process is planned, and how the teaching process can be reinforced. According to the experts'
evaluations, the items related to the content presentation in the Duolingo music application are

given in Table 1.
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Criteria for the dimension of content presentation in universal design for learning

Criteria for the Dimension of Content

. Present Absent Comments
Presentation
1.Ch to th tent si text, . .
a-nges ° (? content size (text, The app does not allow users to adjust text size,
graphics, tables, images, etc.) are X L - . . .
limiting accessibility for visually impaired users.
allowed.
2. Adjusting contrast between . . .
. Color contrast adjustments are only available via
background and content and changing X . . I
. device settings, not within the app.
colors is allowed.
No figurative language or metaphors are
3. Similes and metaphors are used. X . € 8 g. P
incorporated to explain concepts.
4.U trol and d adjust t . . . -
.ser controfan spefe @ .jus ment are There is no speed control option, which may limit
available for elements like videos, X - . ; .
. . . ) users' ability to adjust learning to their pace.
animations, and audio recordings.
There is no support for subtitles or speech-to-text
5. Subtitles or speech-to-text techniques . PP . S P .
X conversion, reducing accessibility for hearing-
are used. . -
impaired users.
Th not incl ign lan r
6. Sign language is used. X Pf app does. gt include sign la 'gua.ge sgppo Y
which could limit access for hearing-impaired users.
7. Text-to-speech technology is X There is no text-to-speech support, which could aid
supported. users with reading difficulties.
Users can control the volume through their devices
8. Volume adjustment is allowed. X . &
but not through in-app controls.
. The app provides visual and auditory
9. Language options or non-language . .
) - X support but currently offers content only in English
supports (visuals, etc.) are provided. .
and Spanish.
10. Visual itory, or il ivalen
0 |s.ua ! éUdlto y, or tactile equivalents Visual and auditory feedback is provided, but no
(e.g., vibrations) for effects, alerts, and X . . . .
S . tactile equivalents (e.g., vibrations).
notifications are provided.
11. Auditory options are provided for X Auditory feedback is available to complement visual
visual content. learning tasks.
12. Multiple media (text, speech, X The app integrates various media forms, including
drawing, animation, etc.) are used. text, audio, and interactive activities.
13. Basic terms and symbols . .
) e Sy Key musical terms are introduced gradually through
(mathematical, scientific, etc.) are X
. tasks and puzzles.
explained.
14. Connections with prior knowledge are X The app builds on previously learned concepts
made. across levels.
15. Critical prerequisite concepts are X Essential concepts are reviewed before advancing to
taught/reminded beforehand. new ones.
Th lication m n he n h nly if
16. Key ideas and relationships are € application moves 0. .tOt e next p. a.se 0. yia
highlighted using graphics X level has succeeded sufficiently. When it is switched
gnlig g graphics. on again, the previous phases can be repeated.
17. Examples are given to emphasize X Practical examples are included in each task to
critical topics. reinforce learning.
18. Steps and procedures are sequential X The app presents tasks in a clear, step-by-step
and clear. manner.
19. Tables, algorithms, etc., are provided X Progress tracking uses tables and charts to organize
to organize/categorize information. user data.
20. Instruction is segmented. X Each module is divided into manageable steps.
21. The instructional process is sequential X Tasks increase in difficulty progressively to scaffold
and staged. learning.
22. The interface is not complex. X A simple interface ensures ease of use for all users.
23. Opportunities for repetition and . . L
PP P X Users can repeat exercises to improve their skills.

practice are provided.

According to Table 1, regarding the content design for students with different visual

needs, it was determined that the application does not allow changing the text and content

sizes, adjusting the contrast between the background and content, and color changes. The

application was designed to cover the entire screen of mobile devices with different screen sizes
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such as smartphones and tablets. However, changes in in-app size are not allowed. In this
respect, students with different visual needs should use large screens. Regarding the
background settings, dark-light mode or color contrast can be adjusted with the possibilities of

the device used, although not from within the application.

The content presentation also has settings related to sound, visual and sound
relationships, and different speeds. However, the application does not have a sound and sound
speed setting. According to the evaluators, it is possible to adjust the sound settings according
to the possibilities of the device used. However, a tool that can adjust the speed of the music,
listening, and matching exercises in the application according to the needs of the students is not

provided.

There are also items related to hearing and language options in the universal learning
design. Table 1 shows no sign language, subtitle, or text-to-speech conversion tools exist in the
application. According to the opinions of the expert evaluators, especially in the context of
language options, it was revealed that the application currently works with an English interface
and that there are auditory and visual options to identify the symbols that reveal the music

language.

In the context of the pedagogical presentation of the topics in the sub-dimension of the
content, it meets all other items except for including simulations and metaphors. It is seen that
features such as establishing a connection with prior knowledge, dividing the teaching into parts,
and being sequential and progressive are included in the application. In different educational
applications, basic terms and behaviors related to the subject can be given in separate videos
with more cognitive-based explanations. In Duolingo music, instead of such explanations,
symbols and terms are presented in the form of a game and puzzle with activities such as

matching or trial and error.
3.1.2. Action and Interaction Options Dimension

The second part of the SCT is the dimension of usage and interaction options. This
section includes information about the prepared content's purpose, goals, personalization
options, and the extent to which interaction with other users is possible. The results of this

dimension for Duolingo music are given in Table 2.
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Criteria for the Dimension of Action

. . Present Absent Comments
and Interaction Options
1. The educational purpose, objectives, X Each level clearly states its goals, guiding
and program are clear. users effectively.
. . Matching and puzzle-based tasks
2. Various assessment tools (multiple . .
. X provide different forms of
choice, open-ended, etc.) are used.
assessment.
3. Social media and interactive web X Users can share achievements via
tools are used. social media platforms.
4. Provides personalized and effective X Feedback is given immediately after
feedback. tasks to promote improvement.
5. Individuals can continue at their own X Users can repeat levels and advance
pace. according to their learning speed.
6. Provides checklists, goals, and .
& . Users can set goals and track their
templates for the user to plan their X . o .
progress with built-in planning tools.
study process.
7. Provides information about users' X Progress metrics (points, stars) are
progress. displayed at the end of each task.
Users can access an online help
8. Provides online support and help. X section and frequently asked
questions.
9. It offers various options for user Only touch-based interaction is
interaction (manual, voice, one-touch, X available, limiting accessibility for
keyboard, or adaptive keyboard). users with special needs.
10. Compatible with alternative X The app does not support Braille or
keyboards (F, Q, Braille, etc.). other adaptive keyboards.
- . Users can only track
11. Offers the ability to save and display . v .
X achievements and not save or display
work products.
personal work products.
12. Provides environments for taking X There is no built-in feature for users to
notes. take notes within the app.
The app lacks rubrics or scales for
13. Offers tools for self-assessment PP .
X users to assess their progress

(rubrics, scales, etc.).

independently.

As seen in Table 2, it was determined that the purpose, objectives, and education

program given in the Duolingo music application were clear. The expert evaluators determined

that different measurement and scoring tools were used to measure this training, such as

matching, identification, puzzles, and playing in time. These tools give a point for each note

played correctly and on time. If the note is played correctly but there are delays in time, a

deduction is made from this full score. At the end of each activity, users are given feedback on

their progress with a performance score. Although the application provided users with effective

feedback on their achievements, it was observed that it needed to offer various tools for self-

assessment (rubrics, scales, etc.) and individual note-taking.
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It was also observed that there were no different options for user interaction (manual,
voice, one-button, keyboard, or adapted keyboard); only the touch keyboard option was
available. The application design did not include alternative keyboard options such as F, Q, and

Braille.

It was determined that the Duolingo music application was designed to allow individuals
to pass the stages according to their learning speed and preferences. Users can try countless
times to get the highest performance score. In addition, even if they have received enough
points to pass the relevant stage, they can return and increase their score. Progression options
are also available for users with more advanced musical knowledge and background. Users who
want to skip to the following units can participate in a placement activity and pass if they get
enough points. The application also provides tools for the user to plan the study process. It was
observed that there was a checklist for designing the study, and goals such as 15- and 30-day
plans and various templates were provided so that the user could work regularly. However, it
appeared that users could not exhibit their work products; only the achievements and scores

obtained from these studies could be shared via social media tools.

Regarding user interaction, the application aims to create an environment for
interaction both within its interface and through different social media platforms. In addition,
users are directed to frequently asked questions and online support sections to solve various

problems they experience.
3.1.3. Interest and Motivation Options Dimension

The third part of the universal design for learning is the dimension of interest and
motivation options. This section includes information about how much the content appeals to
individuals with different characteristics, whether it contains rewards, affirmation, etc., and the
presentation of role models that motivate the user. The results of the dimension for the

Duolingo music application are presented in Table 3.
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Table 3

Interest and motivation options dimension

Criteria for the Dimension of
Interest and Motivation Options
1. The most frequently used

Present Absent Comments

Key elements are organized for quick

elements are arranged in the most X -
. access and enhanced usability.

accessible manner.
2. Designed to appeal to individuals Though it focuses on Western music, the
of different genders, ages, and X app is user-friendly and suitable for
abilities. children and adults.
3. Provides modular use for the X Users can complete levels independently
user. without following a strict order.
4. Tasks are given to encourage .

. S . The app motivates users to explore
active participation, exploration, X

. . concepts through trial and error.
and experimentation. P g

5. Difficulty levels are created in the Levels increase in complexity, maintaining

. X
defined tasks. user engagement.
6. Motivational elements such as .
) . Points, stars, and treasure chests serve as
rewards and affirmations are X L
. motivational rewards.
included.
7. Alarms, warnings, and A
e s . The app sends notifications to encourage
notifications are provided for X . .
L daily learning.
planned activities.
8. Motivational role models who Users can view leaderboards to see high-
have used the application are X achieving friends as motivational
presented as examples. examples.
9. Designed to appeal to individuals . -
.g pp The focus on Western music theory limits
from different social and cultural X . .
the cultural inclusiveness of the content.
backgrounds.

Table 3 shows that the highest level of meeting the criteria was realized in this
dimension. It is stated that the application interface is quite simple and understandable, and the
most frequently used items are organized in an easily accessible way; the bottom line is that it
provides modular use to the user, and in this respect, it directly appeals to primary school
students, but it can also be suitable for people who want to learn music at an advanced age. It
is seen that there are different levels of difficulty in the application, and there are tasks that

enable active participation.

Regarding the motivation options, there are motivating elements such as reward and
approval. According to expert opinions, these motivating elements appear to the user in many
forms. For every task done correctly, some elements can be associated with success, such as
points, stars, and treasure chests, and emotional tools, such as Duolingo's owl-shaped mascot
jumping and showing joy. Trial rewards for the ad-free app version are also offered to help you
reach a high level in both time and achievement scores. It is thought that success is supported

cognitively, emotionally, and financially.
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In order to sustain interest and motivation, the app provides a plan for when learning
will take place and aims to turn it into a habit by reminding users of notification messages every
time it is time to study. It was seen that notifications were given to reach the daily goal within
24 hours with planned activities, and motivating role models were presented as examples with
features such as leaderboards and following friends. In particular, the achievements of friends

who use the application regularly and have high scores are also announced with notifications.

In order to attract more users, the application is expected to be designed for the
interests and needs of socially and culturally different individuals. In this respect, it has been
determined that the application is based on classical Western music, piano, and a universal note-

reading system. It does not cover ethnic instruments and sound systems of different cultures.
3.2. Educational Game Components in Duolingo Music Application

The Educational game components table, which was used to determine the educational
game components in the Duolingo music application, the second sub-problem of the research,
provides information about the content, scoring system, levels, the ability to create avatars, and
the status of both the players themselves and their friends in the game (online/offline status,

etc.). The findings for the Duolingo music application are given in Table 4.

Table 4

Educational game components

Game Components Present Absent Comments
Users receive points and stars for task completion, reinforcing their

Achievements X
progress.
Badges X Badges mark essential milestones, promoting further engagement.
Leaderboard X Leaderb.o.ards allow users to compare scores, fostering friendly
competition.
Levels X The app offers 69 levels, with increasing difficulty in engaging users
progressively.
Points X Points reward users for correct answers and progress through tasks.
Avatars X Users can create and customize avatars, enhancing personalization.
Virtual items X Users collect items such as treasure chests as rewards.
Collections X Items and achievements can be collected to track progress.
Unlocking content X New levels unlock progressively, motivating users to continue.
Challenges X Tasks provide time-based and accuracy-based challenges.
. Users can follow friends and see their achievements on
Social graphs X

leaderboards.

No competitive combat features are integrated, as the app focuses
on collaborative progress.

The app does not incorporate narrative missions, limiting the

Combat X

Story-driven

L. X .
missions potential for deeper engagement.
User-to-user gift . . . . . .

. & X No feature for sharing virtual gifts with other users is available.

sharing
In-game team s

& . X Users cannot form teams or collaborate within the app.
formation
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As seen in Table 4, Duolingo music educational game components are included mainly.
The expert evaluators found that the application provides visual and auditory feedback when
the tasks set for the game sections are completed, motivational and feedback messages appear
on the screen as a surprise, and the application provides feedback for success, duration, and
continuity. With these tools, achievements are notified to the user simultaneously. Relevant
achievements are converted into points, and points and milestone achievements are visualized
with a badge. There are also leaderboards showing the scores and achievement rankings of
other users. At the end of a completed episode, the app shows the place on the leaderboard

and evaluates it at different levels, such as silver, gold league, etc.

Experts noted that avatars help to personalize the user experience. Users can create
their avatars by choosing their gender, hairstyle, accessories, and various colors of clothes from

the given options.

The application includes collectible objects such as treasure chests and precious stones.
Badges, which are indicators of success, can also be collected. It was determined that the
collections in the application are objects earned as an indicator of success, and no objects can
be purchased. Adding different friends to the following list with social graphs in the application
is possible. Experts stated that the friends in the follow-up list can view the amount of work
completed on specific days, the achievements earned, and the scores attained.However, they

emphasized that there are no tools like team building and gift sharing with friends.
4. Discussion and Conclusion

In this study, the Duolingo music module was analyzed regarding its compliance with
the principles of SCL and its game elements. Compliance with the principles of universal design
for learning was examined in the dimensions of content presentation, usage and interaction
options, and interest and motivation options. Accordingly, it was found that Duolingo music met
16 out of 23 items in the dimension of presentation of the content and complied mainly with
universal design principles. In music education, it is seen that making connections with previous
knowledge, dividing the curriculum into parts, and organizing it in a clear, understandable, and
sequential manner are the applications. However, it is thought that features such as the inability
to make changes in content, text, and text size, the inability to make user control and speed
adjustment for elements such as video, animation, and sound recording, the lack of simulations
and metaphors, and the lack of sufficient explanatory information about the content are the

aspects of the program that can be improved. In the study by Senel et al. (2019), in which they
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examined the applications for language teaching, including the Duolingo application, in the
context of universal design principles, it was observed that only 6 of the 26 applications
examined allowed changes in text size. This rate is considered relatively low, considering the
students with low visual proficiency. In this respect, the study's results are similar to the related
literature. It is thought that adding features to make text and text size changes may provide

convenience for the visually impaired and people with different visual needs.

Two of the most essential components of music education are rhythm and speed
(Krumhansl, 2000; Straus, 2003). As a result of the study, it was found that the Duolingo music
application does not allow speed adjustment. It was observed that it only allowed responding at
its speed as a matching activity in the first learning phase of the notes, but it was not possible to
adjust the speed in the activities for hearing and playing the pieces. Regarding the subject, it was
observed that it was possible to slow down the sound recordings with the turtle icon in other
language modules of the Duolingo application, such as English. However, this feature was not
available in the music application. The related literature emphasizes that working slowly is
valuable and necessary for learning music (Fitch, 2002; Kwastek & Cour, 2019; Maxfield, 2018).
Allingham (2022) found that slow practice has four functions: managing information load,
creating a motor learning foundation, problem-solving, and organizing mental states. Studies
also question slow practice's effectiveness (Trapkus, 2023). However, since the subject of this
research is the customization of the learning experience for people with different needs, it aims
to add options to slow down and speed up the application according to the needs rather than
the benefit of slow or fast working. In this respect, it is thought that adding speed adjustment

options in future versions would be appropriate to comply with the universal learning design.

In the dimension of use and interaction options of universal design for learning
principles, it was seen that the Duolingo music application met 9 out of 13 items and provided
compliance to a great extent. When it is examined in terms of music education, it is seen that
the features such as the purpose, objectives, and program of the education being apparent,
using different measurement tools, providing personalized and effective feedback, and the
ability to continue the application according to the individual's learning speed are the strengths
of the application. However, features such as different options for user interaction and the fact
that it does not work compatible with alternative keyboards are considered to be aspects that
need improvement. Rose and Meyer (2002) state that certain deficiencies in usage and
interaction options point to factors that can be continuously improved by further adapting to

the principles of universal design for learning. In this respect, the first area for improvement is
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the use of manual, voice, one-key, keyboard, or adapted keyboard. Duolingo music application
uses touch screens in terms of prevalence and ease of use. It is thought that adding a voice
access interface to the application regarding music education and universal desing for learning
principles is essential. Just as there are different skill areas, such as reading, writing, speaking,
and listening, language teaching has similar skill areas, such as hearing, listening, singing, and
writing in music. In this respect, it is thought that it is not enough for the Duolingo music
application to interact only through the touch screen. It is thought that adding interfaces that
can connect midi keyboards and braille keyboards for the visually impaired in more advanced

versions will make the application a more effective design.

In the field of music, the keyboard refers to the keyed parts of instruments such as
pianos, electronic organs, etc., as well as the finger-pressed parts of instruments such as strings
and wind instruments with similar names. The language of music and the piano keyboard are
embodied in the Duolingo music app. In future versions of the application, stringed keyboards
for wind and percussion instruments from different cultures can be added to ensure higher

compliance with the principles of universal design for learning.

Another issue that is thought to be significant among the usage and interaction options
is related to the different notation systems used worldwide. Different notation systems are used
in music. The essential components of the European modern tonal system are expressed in
melody, harmony, and rhythm, which explain the basic grammatical rules of musical notation
(Tsuji & Mdller, 2021). Today, there are music notation systems such as tablature, Nashville
Numbers, time unit box system (TUBS), MIDI notation, lyric sheets, chord charts, and rap flow
charts that are used for different needs (Costachescu, 2022). In addition to these systems for
notation, two basic systems have been used for naming notes. The first of these systems is the
do-re-mi system, named after the first syllables of the hymn of St. lohanne Battista, which is
mainly used in Mediterranean countries such as France, Italy, Spain, and Turkey. The second is
the A-B-C system, used in northern countries such as England and Germany and first described
by the 6th-century philosopher Boethius (Hawkins, 2011). In the Duolingo music application,
only the A-B-C system was used to name the notes, and it is thought that the do-re-mi system
could also be available as an option. In line with this issue, Demirel (2022) conducted research
on the design and use of colored sheet music for children in music education and presented an
approach that takes into account the visual presentation of musical notation to improve
accessibility and learning for young students. Ozgiil (2023), in his research on mobile

applications designed for musical hearing education, suggested increasing the types of activities,
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adding more advanced levels, adding activities for reading the key of C, and adding modules
related to the music of different cultures, such as Turkish music to improve the applications. In

this respect, the literature supports the findings of this study.

In the interest and motivation options dimension of the universal design for learning
principles, the Duolingo music application met 8 out of 9 items and showed great conformity.
The program's strengths include active participation in music education, tasks encouraging
exploration and experimentation, using the application before, and presenting motivating role

models as examples.

When the Duolingo music application was examined for gamification elements, it met
11 out of 15 items and essentially included gamification elements. It was seen that elements
such as the game/application giving visual or auditory feedback in case of completion of the
target behaviors determined for the game sections, the presence of customizable avatars, the
presence of extra content that can be accessed through the achievements gained in the game,
the leaderboard, levels, and scores created and presented to the users are the strengths of the
application. However, the lack of narrative tasks and the inability to form in-game teams are

considered aspects of the program in need of improvement.

When the results obtained from both forms are evaluated together, it is seen that the
elements, such as presenting the information sequentially and increasing student motivation,
come to the fore in both forms. It is seen that items such as achievements, badges, leaderboards,
and social interaction in the gamification elements table aim to increase motivation with the
dimension of interest and motivation options in the universal design for learning principles. It is
seen that the primary purpose of both gamification in education and the interest and motivation
dimension of SCT is to shape behaviors, increase motivation, and encourage more participation
among students (Huseinovi¢, 2023; Pdez-Quinde & Arroba-Freire, 2023). The literature
emphasizes that gamification elements in the Duolingo application significantly affect
millennials' motivation, frequency of practice, vocabulary mastery, and ability to apply English
to daily life (Irzawati, 2023; Nita et al., 2023). Gamification tools and multimedia resources
effectively increase learning strategies, motivation, and engagement in music education (Candel
& Colmenero, 2022). Gamification elements can help increase students' engagement in music
education, especially in learning notation (Samat et al., 2022). Digital educational games have
been shown to support music teaching by focusing on children's music education (Freitas &

Morais, 2019). Game-based learning apps and tools can potentially transform challenges such
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as developing bad habits and lack of motivation in music learning (Margoudi et al., 2016). A
gamified rhythmic dictation practice for music theory learning was found to significantly impact
students' exam scores, indicating the positive impact of gamification on motivation and learning
outcomes (Pesek et al., 2020). In another study, Molero et al. (2021) aimed to overcome the lack
of motivation of children new to music by using HoloMusic XP, a piano education application
developed through gamification, and concluded that students' motivation increased. In this
context, it is thought that the Duolingo music application can potentially increase students'
interest level and motivation about music. However, it is recommended that future research
should be conducted to determine the effects of these tools on students' use and motivation in

terms of music application.

Chung and Wu (2017) found that their application for music education, which includes
games with repetition, practice, and creative functions, game design, and multitouch
applications, positively affect children's attitude, interaction, and problem-solving, motivate
children's active attitude and interaction with tablet computers, musical games that require
practice provide a challenge for children to push their limits, musical game design with creative
functions and recorded audio files encourage interactions and repetition, and do not require
prerequisite musical knowledge and skills. In this respect, the findings of this study are
supported by the fact that the Duolingo application also uses a multi-touch screen, the music
activities in it are designed to be repetitive without the need for prior knowledge, there is a
visual and auditory response system with the audio files in it. There are challenging activities at

the end of the sections that push the limits of the students.

This study only examined the application of Duolingo music to the universal design
principles of learning and gamification elements. In future studies, evaluations can be made on
the subjects included in the application and the content's quality, sequencing, ease, and
difficulty levels. It is recommended that experimental studies be conducted to test how the
application's contribution to music learning and motivation varies according to age, language,

region, and music culture.

486 The Journal of Limitless Education and Research, 9 (3), 463 - 518



(\Szzz7 Investigation of Duolingo-Music in Terms of Universal Design for...

Gulsah SEVER, Berivan DAGHAN, Sefa BOKE

CONFLICT OF INTEREST STATEMENT
The authors declare that there is no conflict of interest in this study.
RESEARCH AND PUBLICATION ETHICS STATEMENT
The authors declare that research and publication ethics are followed in this study.

The necessary permission to conduct the study was obtained from Social and Human Sciences

Research and Publication Ethics Committee of Gazi University (11.01.2024-E.84928)
AUTHOR LIABILITY STATEMENT

The authors declare that the “Conceptual Framework, Method Design, Data Analysis and
Software, Post Draft, Visualization, Project Management” part of this work was done by Assoc.
Prof. Dr. Gilsah SEVER, “Conceptual Framework” part of this work was done by Berivan
DAGHAN, “Research, Data Analysis and Software, Visualization” part of this work was done by

Sefa BOKE.

487 The Journal of Limitless Education and Research, 9 (3), 463 - 518



Sz

Sinirsiz Egitim ve Arastirma Dergisi
Cilt 9, Say1 3, 463 - 518

https.//doi.org/10.29250/sead.1525496

Received: 31.07.2024 Article Type: Research Accepted: 12.11.2024

Duolingo-Miizik Uygulamasinin Ogrenmenin Evrensel Tasarimi

ve Egitsel Oyun Bilesenleri Agisindan incelenmesi

Dog. Dr. Giilsah SEVER, Gazi Universitesi, gulsah.sever@gmail.com, 0000-0003-0559-6993
Berivan DAGHAN, Gazi Universitesi, beri.odh@gmail.com, 0000-0002-9889-4617
Sefa BOKE, Gazi Universitesi, sefabke @gmail.com, 0000-0003-4472-3887

Ozet: Bu arastirma, Duolingo miizik modiiliiniin, grenmenin evrensel tasarimi ve egitsel oyun
bilesenleri acgisindan derinlemesine incelenmesini hedeflemektedir. Arastirma, nitel arastirma
yontemlerinden degerlendirici arastirma desenini benimseyerek gerceklestirilmistir. Veri toplama araglari
olarak Evrensel Tasarim ilkeleri Kontrol Listesi ve Egitimde Oyunlastirma Unsurlarini Belirleme Formu
kullaniimistir. Uygulama, mizik egitimi ve oyunlastirma alanlarinda galismalari olan ¢ uzman tarafindan
ayrintili bir degerlendirmeye tabi tutulmustur. Arastirma sonuglarina gore, Duolingo miizik uygulamasinin
o6grenmenin evrensel tasarimi ilkelerine ve egitsel oyun bilesenlerine biiyilik 6lgliide uygun oldugu ortaya
cikmistir. Ogrenmenin evrensel tasarimi ilkeleri iginde yer alan toplam 45 maddenin 37'sinin uygulama
tarafindan karsilandigi ve genel olarak evrensel tasarim ilkelerine uygunlugunun yiksek oldugu
belirlenmistir. Bununla birlikte, bazi alanlarda gelistirme potansiyeli oldugu tespit edilmistir. Ozellikle,
icerik Ozellestirme, kullanici kontroli ve alternatif klavye uyumlulugu gibi o6zelliklerde iyilestirmeler
yapilmasi gerektigi vurgulanmistir. Uygulamanin egitsel oyun bilesenleri agisindan incelendiginde, gorsel
veya isitsel geri bildirimlerin yani sira kisisellestirilebilir avatarlar ve liderlik tablolari gibi bazi 6zelliklerin
mevcut oldugu gorilmistiir. Ancak, hikayeli gérevlerin ve oyun igi takimlarin bulunmamasi, uygulamanin
bu alanda da gelistirilmesi gerektigini gostermektedir. Sonug olarak, Duolingo muzik uygulamasinin gigli
yonlerinin yani sira gelisime agik yanlarinin da oldugu belirlenmistir. Bu nedenle, ileriki ¢alismalarda
uygulamanin deneysel olarak degerlendirilmesi 6nerilmektedir.
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1. Giris

GuUnumuzin dijital diinyasinda erisilebilirlik ve kapsayicilik kavramlari giderek artan bir
Onem kazanmakta ve teknolojiye entegre edilmis yeni yaklasimlarla birlikte ele alinmaktadir.
Erisilebilirlik, fiziksel veya zihinsel engelleri olan bireylerin, yaslilarin veya herhangi bir 6zel
ihtiyaca sahip kisilerin cevrelerde, (riinlerde ve hizmetlerde engelsiz bir sekilde hareket
etmelerini saglamasi olarak tanimlanabilir (Petrie ve digerleri, 2015, s.1, Shaheen & Lazar, 2017,
s.2;). Erisilebilirlik, esitlik ile birlikte ele alindiginda toplumun her Gyesine dil, din, irk, yas, cinsiyet
ve engellilik durumu gibi ayrimlari gozetmeksizin adil firsatlar sunarak potansiyellerini
maksimum diizeyde kullanmalarina olanak tanimayi da ifade eder. Bu dogrultuda evrensel
tasarim anlayisi, her birey icin erisilebilirligi ve kapsayicilig bir arada sunan bir yaklasim olarak

karsimiza ¢ikmaktadir.
1.1. Ogrenmenin Evrensel Tasarimi

Evrensel tasarim, 1970'lerde ilk olarak mimarlik alaninda insanlarin binalara erisimini
kolaylastiran ¢oztimler Gretmeyi amaclayan bir yaklasim olarak ortaya ¢ikmistir. Bu sayede 6zel
ihtiyaclari olan bireylerin bina ve Urilinleri bagimsiz bir sekilde kullanabilmesini amaclar (King-
Sears, 2009, s.199) ve yardimci teknolojilere ihtiya¢ duymadan dogrudan kullanilabilen trtnleri
ve hizmetleri, yardimci teknolojilerle kullanilabilir hale getirilen Griinleri ve hizmetleri igerir

(Edyburn, 2005, 5.17).

Yaklagimin alani kisa surede sekilde goriinirde 6zel gereksinimi olmayan bireylerin de
farkl 6grenme, algi, yaklasim ve duygusal ihtiyaglarina yanit verme potansiyeli oldugu gorilmis
ve diger alanlara da aktariimistir. Connell ve digerleri (1997) tarafindan adil kullanim ve/ya
kullanimda esitlik, kullanimda esneklik, basit ve sezgisel kullanim, algilanabilir bilgi, hata
toleransi, duslik fiziksel caba ve yaklasim ve kullanim i¢in boyut ve alan olrak ifade edilen yedi
evrensel tasarim ilkesi ve bu ilkelere dayali olarak gerceklestirilen egitim uygulamalari;
erisilebilirlik, kapsayicihgin ve 6grenmenin her birey icin en Ust dizeyde saglanmasina katkida
bulunabilecek potansiyeli tasimaktadir. Tasarimin farkl yeteneklere sahip insanlar igin kullanish
olmas! adil kullanima; bireylerin tercihlerine gore dlizenlenebilmesi kullanimda esneklige;
kullanici deneyimi bilgi ve beceri diizeyinden bagimsiz olarak kolay anlasilir olmasi basit ve
sezgisel kullanima; ortam kosullarindan bagimsiz olarak gerekli bilgileri kullaniciya iletmesi
algilanabilir bilgiye; cesitli tehlikelerin ve kaza olasiliklarinin olumsuz sonuglarinin en aza
indirilmesi hata toleransina; verimli ve rahat kullanilmasi disik fiziksel ¢cabaya ve kullanicinin

fiziksel 6zelliklerine ve hareketliligine bakilmaksizin kullanim igin alan saglamasi da yaklasim ve
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kullanim icin boyut ve alan ilkesine karsilik gelmektedir (Darrow, 2010, s.43-44; Story, 1998, s.7).
Buradan hareketle, 6grenmenin evrensel tasarim ilkeleri 6grenciyi merkeze alan ve 6grenciler
arasindaki beceri ve yetenek cesitliligini kabul eden ve kapsayici miifredat gelistirme ve sunumu
icin bir dizi ilke sunan bir 6gretim gergevesidir (McKenzie & Dalton, 2020, s.5). Bu dogrultuda,
engelli 6grenciler icin okuma ve anlama becerilerini iyilestirmek amaciyla teknoloji ve mifredata
dayali 6lciimi entegre eden bir yaklasim olarak da dikkat cekmektedir (Hall ve digerleri, 2014,
s.72-83). Yaklasim, egitimin bireylere ulasmasinda olusabilecek engelleri kaldirarak tiim
ogrenciler icin firsatlari genisletmek Uzere tasarlanmistir (Mariappan & Yasin, 2023, s.518).
Dolayisiyla, tiim 6grencilerin ihtiyaclarini karsilamak icin 6gretme ve 6grenmeyi tasarlamaya
yonelik ilkelerden olusan ve nihai hedefin 6grenmeyi tim 6grenciler icin erisilebilir kilmak
oldugu bir yaklasimdir (Ahmed, 2021, s.173; Yin-feng, 2021, s.131). Ayni sekilde, 6grencilerin
o0grenmede basarili olmalarini saglamaktir (Levey, 2023, s.487). Ralabate (2011) ve Black ve
digerleri (2015), 6grenmenin evrensel tasarim ilkelerinin bilissel nérobilime dayanan yaklasimina
vurgu yaparak farkli 6grenme tercihlerini ve Ogrenenleri kapsayarak engelli 6grencilerin
onlindeki engelleri azalttigini belirtmislerdir. Camacho ve digerleri (2016) da tasarim ilkeleri
uygulamalarinin yalnizca engelli 6grencilere degil tim 06grencilere fayda saglayan bir yapida
oldugunu vurgularken Variawa ve McCahan (2010) ise bu sayede tiim 6grencilerin egitim ve

0grenme siirecine katilimini gliglendirdigini belirtmektedir.

Evrensel tasarim ilkelerinin miizik egitiminde uygulanmasina yonelik literatiirde birgok
calismanin oldugu gorilmektedir. Darrow (2010), egitim uygulamalarinda erisilebilirligi ve
kapsayiciligl saglamak icin bu ilkelerin kullanilmasinin 6nemini tartismakta ve evrensel tasarim
ilkelerinin muzik egitimi baglamindaki uygunlugunu vurgulamaktadir. Shaw ve Auletto (2021),
eyalet diizeyinde miizik egitimine erisime odaklanan bir calisma ylratmis ve mizik egitimine
adil erisimle ilgili esitsizlikleri ve zorluklari vurgulamistir. Samuels (2019), kapsayici ve erisilebilir
dijital mizik aletleriyle dogaclamayi arastirmis, mizik performansi ve yaratiminda engelleri
kaldirmanin ve kapsayiciligl tesvik etmenin énemini vurgulamistir. Darrow (2016, s. 313-314),
miuzik egitimcilerinin, her 6grencinin benzersiz ilgi ve yeteneklere sahip oldugunu goz 6nilinde
bulundurarak, mevcut tekniklere alternatif yaklasimlar uygulamasini tesvik etmektedir. Bu
sayede teknolojik araglari da etkili bir sekilde kullanarak 6grencilere kesfetme firsati taninmasi

gerektigini vurgulamaktadir.
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1.2. Egitimde Oyunlastirma

Ogrenci merkezli bir diger yaklasim da oyunlastirmadir. Oyunlastirma, “oyun
unsurlarinin oyun disi alanlarda kullaniimasi” olarak 6zetlenmektedir (Deterding ve digerleri,
2011, s.9). Oyunlastirmanin temel amaci oyun elemanlarini gercek diinyaya tasiyarak benzer
duygulari gercekgi bir sekilde yasatmaktir. Kapp ise oyunlastirmayi, "insanlari etkilemek, eylem
gerceklestirmeye tesvik etmek, 6grenmeyi tesvik etmek ve sorunlari ¢dzmek igin oyun tabanli
mekanikleri, estetigi ve oyun diisiincesini kullanma suireci” olarak ifade etmektedir (Kiryakova ve

digerleri, 2014, 5.679).

Egitimde oyunlastirma, 6grenme slireclerini oyun tasarimi prensipleri kullanarak daha
etkili, ilgi cekici ve katihmci hale getirme stratejisidir. Bu sayede 6grencilere 6grenme hedeflerine
ulasma sirecinde motivasyon saglamak, katihmi artirmak ve 6grenmeyi daha keyifli hale
getirmek amaciyla kullanilir (Gurler, 2020, s.174). Egitimde oyunlastirma, 6grencilere problem
¢6zme becerileri kazandirmak, takim calismasini tesvik etmek, 6grenmeyi eglenceli hale
getirmek ve motivasyonu artirmak gibi bir dizi hedefi gerceklestirmek icin kullanilabilir.
Oyunlastirma stratejileri arasinda puan sistemleri, odiller, siralamalar, hikaye anlatimi,
similasyonlar ve yarismalar gibi cesitli teknikler bulunabilir. Bunun yani sira, oyunlastirma
yaklasiminin uygulanabilmesi icin Werbach ve Hunter (2012), dinamikler, mekanikler ve
bilesenler seklinde, ¢ kategoriden olusan bir oyunlastirma modeli gelistirmistir Dinamikler,
oyunlastirma siirecinde 6nemli olan bes ana bileseni kapsar: (a) Sinirlamalar; (b) merak, rekabet,
mutluluk gibi ortaya ¢ikariimasi hedeflenen duygular; (c) hikaye; (d) kullanicinin oyunlastirmada
yasayacagl sireci niteleyen ilerleme ve (e) sosyal etkilesimi niteleyen iliskiler. Bu dinamikleri
birbirine baglayan ve ilerlemeyi destekleyen temel siiregler ise mekanikler olarak adlandirilir.
Micadele, sans, yarisma, is birligi, donit, kaynak edinimi, éddller, sira, kazanma durumu gibi
faktorler, mekanik kapsaminda ele alinir. Her bir mekanik, belirli dinamiklere hizmet etmektedir.
Ayrica, bilesenler, dinamik veya mekaniklerin daha 6zellesmis versiyonlari olarak tanimlanabilir.
Bilesenler, belirli dinamiklere veya mekaniklere hizmet etme egilimindedir. Ornegin, kazanimlar,
avatar, rozet, koleksiyon, hediyelesme, lider tahtasi, puan, sanal esya ve takimlar bu bilesenlere
ornek olarak verilebilir (Arkiin-Kocadere & Samur, 2016, s.405; Sahin ve digerleri, 2017, s.375-
376).

Miuzik egitiminde oyunlastirma, miuzikle duygusal bag kurulmasini destekler ve kisinin
0grenme deneyimini en (st potansiyeline ulastirmayi hedefler. Bu dogrultuda, Brett ve digerleri

(2020), 6grenmevyi ilgi cekici ve etkili hale getirmeyi amaglayan klavye ve piyano 6grenimi igin
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egitsel oyunlar gelistirmislerdir. Aras ve Can (2023) gitar egitiminde, egitsel yazilim gelistirme
yoluyla oyunlastirma kullaniminin 6grenci motivasyonunu artirdigini tespit etmislerdir.
Dolayislyla, oyunlastirma, muzik egitimini daha etkilesimli ve eglenceli hale getirerek 6grencilere
motivasyon kazandirabilir. Puan sistemleri, odiller, yarismalar ve diger oyun 06geleri,
ogrencilerin mizikal becerilerini gelistirmeye tesvik edebilir. Cesitli 6grenme materyalleri, ¢oklu
duyusal girisimler ve esnek 6grenme yontemleri, 6grencilerin miizikal yeteneklerini en iyi sekilde
gelistirmelerine olanak tanir, boylece mizik egitimi herkes igin zenginlestirici bir deneyim haline

gelir.

Arastirmada ele alinan 6grenmenin evrensel tasarim ilkeleri ve oyunlastirma, bireyselligi
gbz o6ninde bulundurarak, bilgiye erisimde kapsayici ve evrenselligi destekleyen 6nemli iki
yaklasim olarak kabul edilebilir. Ayni sekilde, teknolojinin gelisimiyle birlikte egitim yalnizca basili
kitaplarla sinirli kalmamis, ayni sekilde dijital platformlar, dijital mobil uygulamalar, sanal ve
artinlmis gerceklik uygulamalariyla egitime erisim diizeyi artmaktadir (Tilhg, 2020, s.673).
Edyburn ve Edyburn’e (2011) gére 6grenmenin tasarim ilkeleri siniftaki cesitlilik konusunu da ele
alir, cesitlilige proaktif olarak deger verir ve farkh 6grenenleri farkhlastirmaya ve desteklemeye
hizmet eden teknoloji araclariyla destekler. Son donemde tasarlanan egitsel teknolojik uygulama
ve oyunlar incelendiginde arastirmada bahsi gecen her iki yaklasimin da birlikte kullanildigi
gorilmektedir. Bu anlamda, gliniimiizde Duolingo, liniversite 6grencileri tarafindan yaygin
olarak kullanilan bir dil 6grenme uygulamasidir. Dilbilgisi ve kelime bilgisini gelistirmenin yani
sira dinleme, okuma, konusma ve yazma becerilerini gelistirmede etkili oldugu bulunmustur.
Uygulama ayrica 6grencilerin ingilizce 6grenme motivasyonunu da artirmaktadir (Irzawati, 2023;
Permatasari & Aryani, 2023). Duolingo, ingilizce'nin dijital olarak égrenilmesine olanak sagladig
icin 6zellikle Y kusag: tarafindan tercih edilmektedir. GUnlik hayata dayali bir model sunarak
bagimsiz ve sinif disinda 6grenmeyi kolaylastirmaktadir. Uygulama, metin 6gelerini gorsel-isitsel
sorularla birlestirerek eglenceli ve oyunlastiriimis bir 6grenme saglamaktadir (Nita ve digerleri,
2023). Duolingo, kurs programlarina evrensel bir dil olarak kabul edilen mizik bransini da
eglenceli aktiviteler aracihgiyla kazandirmayi hedefleyen modulini piyasaya strmdstir.
Duolingo Team’e (2023, 11 Ekim) gore arastirmalar, miizik 6grenmenin okuma, so6zel, dinleme
ve matematik becerilerine yardimci oldugunu hatta yaslanmayla iliskili bilissel gerilemeyi bile
geciktirme potansiyeli oldugu gostermektedir. Mzik egitiminin bircok faydasi olmasina ragmen,
mizik derslerinin olduk¢a maliyetli olmasi nedeniyle ABD'de 3,6 milyondan fazla 6grencinin
mizik egitimine erisiminin olmadigina vurgu yapmaktadirlar. Bu nedenle miuzik egitimini

gezegendeki herkes icin erisilebilir kilma misyonu Ustlendiklerini belirtmektedirler. Bu misyon
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dikkate alindiginda, uygulamanin ¢ok genis bir kitleye hitap etme amaci oldugu gortlmektedir.
Bu genis kitle icinde farkh yas gruplar, farkl dil, kiltir ve muzik tirleri, farkh algi ve 6grenme
dizeylerindeki bireyler, 6zel gereksinimli bireyler gibi farkli 6grenme ihtiyaglarina sahip
ogrenciler bulunmaktadir. Bu genis hedef kitlenin ihtiyaglarini karsilama noktasinda
uygulamanin evrensel tasarim ilkelerine uygun sekilde tasarlanip tasarlanmadigi 6nem

kazanmaktadir.

Duolingo mizik tasarim ekibi (2023) genis kitlelere hitap edebilmek igin diger
uygulamalardan farkli olarak 6grencileri belirli bir enstriimandaki performans igin egitmek yerine
nota okuma, tanimlama ve tanidik sarkilari calma gibi mizik okuryazarligini 6gretmek Ustiine
odaklandiklarini belirtmektedirler. Bu bakimdan calgilar gibi edinilmesi maliyetli araglar yerine
mizik dilini 6gretmek Gzere bir yaklasim belirlemislerdir. Bu amaclarina ulasma noktasinda da
mizikal kavramlarin aciklamalarini almak icin uzun videolar izlemek veya uzun metinleri okumak
yerine, odaklanmayi ve motivasyonu saglayan oyun benzeri alistirmalarla etkilesime girerek
o0grenmeyi temel alan bir yaklasim benimsediklerini aciklamislardir. Duolingo miuzik
uygulamasinin hedef kitlenin ihtiyacglarini karsilama noktasinda tasariminda evrensel tasarim
ilkeleri ve oyunlastirma 6gelerini hangi diizeyde kullandigi merak konusudur. Bu dogrultuda, bu
arastirmanin amaci Duolingo miizik uygulamasinin evrensel tasarim ilkeleri ve egitsel oyun

bilesenleri agisindan incelenmesidir. Bu amaca ulasmak i¢in asagidaki sorulara yanit aranmistir:

1. Duolingo miizik uygulamasinin égrenmenin evrensel tasarimi ilkeleri’'ne uygunlugu

nasildir?

a. Duolingo muzik uygulamasinin igerigin sunumu boyutu bakimindan uygunlugu

nasildir?

b. Duolingo mizik uygulamasinin kullanim ve etkilesim secenekleri boyutu

bakimindan uygunlugu nasildir?

c. Duolingo miizik uygulamasinin ilgi ve motivasyon secenekleri boyutu bakimindan

uygunlugu nasildir?

2. Duolingo miuizik uygulamasinda yer alan egitsel oyun bilesenleri hangileridir?
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2. Yontem
2.1. Arastirmanin Deseni

Duolingo mizik uygulamasini 6grenmenin evrensel tasarim ilkeleri ve oyunlastirma
unsurlart bakimindan degerlendirmeyi amaclayan bu c¢alismanin deseni nitel arastirma
turlerinden betimsel ve degerlendirici (evaluative) arastirmadir. Degerlendirme arastirmasi, bir
nesne, program, uygulama, faaliyet veya sistem hakkinda bir degerlendirme veya deger bicme
sonucuna ulasmak ve karar vermede kullanilacak bilgileri saglamak amaciyla yiritilen disiplinli
ve sistematik bir sorgulama bi¢cimi olarak tanimlanmaktadir (Kellaghan, 2010). Degerlendirici
arastirma, bir Grlin, program veya konseptin amac ve hedeflerini ne kadar iyi karsiladigini
degerlendiren bir arastirma tiridir. Bir ¢ozimin tasarimini, kullanilabilirligini ve etkinligini
gelistirmenin yani sira degerini ve etkisini gerekcelendirmek igin de kullanilabilir. Degerlendirici
arastirma deseni, egitimde erisilebilirlik ve katihmla ilgili belirli 6l¢ttlerin karsilanip
karsilanmadigini degerlendirmek i¢in yapilandirilmis bir yaklasim sagladigindan bu ¢alismanin
amacina uygun oldugu dislinilmistir. Bu arastirma muzik egitimine yonelik olarak tasarlanmis
olan Duolingo Mizik Uygulamasinin evrensel tasarim ilkelerine ve oyunlastirma unsurlari
baglaminda incelenmesine dayali bir calisma oldugu icin veri toplama teknigi olarak dokiiman

inceleme kullaniimistir. incelemede formlar temelinde bir karsilastirma yapilmistir.
2.2. Veri Kaynagi

Bu arastirmada veri kaynagi olarak Duolingo Miizik uygulamasi ele alinmistir. Google
Play ve I0S magazalarinda egitim ve sosyal ag kategorisinde yer alan Duolingo, dil 6grenme
uygulamalari Gireten bir egitim teknolojisi sirketidir. ilk olarak 30 Kasim 2011’de beta siiriimii ile
yayinlanmig ve 19 Haziran 2012’de de halka arzi gerceklesmistir. ilk olarak ingilizce dgretimi ile
baslayan uygulama Ocak 2024 itibariyle 46 farkli dil 6grenimi secenegi sunmaktadir. Uygulamayi
21,065, 547 adet kullanici ortalama olarak bes yildiz ile puanlamistir. Bu bakimdan diinya

capinda oldukga genis bir kullanici agina sahip basaril bir uygulama oldugu dusiinilebilir.

Duolingo, dinya dillerinin yani sira matematik ve miuzik gibi evrensel dillerin de
ogretilmesi icin moddller gelistirmektedir. Ekim 2023’ten itibaren mizik modilu de eklenmistir.
Baslangic olarak, Duolingo Music iOS cihazlarda (OS 16 veya Ustii) ingilizce ve ispanyolca olarak
sunulmustur. Uygulama (cretsiz olarak kullanilabilmektedir. Kullanicilarin 6deme yaparak
reklamlari durdurma ve sonsuz can hakki gibi ayricaliklardan yararlanma imkani bulunmaktadir.
Duolingo miuzik modilii henliz yeni piyasaya strildigi icin hangi Ulkelerde yogun olarak

kullanildigi, kullanicilarin uygulamaya verdikleri puanlar gibi verilere heniiz ulasilamamaktadir.
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Duolingo miuzik uygulamasinda kullanicilar bir uygulama araylzi altinda tim dil
seceneklerine ulasabilmektedirler. Uygulama araylzii ve dil secenekleri Sekil 1'de

gorilmektedir.

[ ] ) @ 288 P s
&= (1)

B & ()

Music ingilizce

New Courses

Math

Sekil 1. Duolingo Miizik dil segenekleri araylizii

Duolingo miizik iginde sesin yapi taslarini edinmek, dortliik notalarla zamani 6grenmek,
fa notasini calmak ve okumak, 3/4’luk ve 4/4’luk 6lguleri karsilastirmak, doértlik notayi ikiye
bolmek, la ve diger notalari karsilastirmak ve ritimlerin farkh dizenlemelerini ¢alismak gibi
basliklar altinda toplam 69 (nite bulunmaktadir. Her Unite basitten zora farkhi basamaklar,
bulmacalar ve gorevlerden olusmaktadir. Her (initede hazine sandigi ve Unite sonu gorevi ile

daha fazla yildiz toplanarak puan kazanmaya imkan veren kisimlar bulunmaktadir (Sekil 2).

Sekil 2. Duolingo Miizik inite basamaklari ve dagilimi
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Uygulama, nota isimleri, notalarin piyano lzerinde bulunduklari yer, nota sesleri ile
ritimler arasinda iliski kurmaktadir. Bu iliskiyi cesitli bulmacalar, eslestirme etkinlikleri ile

dinleme ve ¢alma ¢alismalari ile saglamaktadir (Sekil 3).

Arrange from low to high pitch ¥s Play all of these notes ¥s

9 bJ bJ J
000 8 888 88

Tap to each beat P: Match the pairs Ps

PARS 0000000 OO0 bJJ bd ¢
o ‘.

Sekil 3. Duolingo Miizik érnek uygulamalar
Sekil 3’te gorildigi gibi dinlenilen sesler ile notalarin eslestirilmesi, pesten tize dogru
notalarin siralanmasi, eksik notanin bulunarak calinmasi ve dizenli ritmin vuruslara dikkat
ederek ¢alinmasi gibi yontemler uygulama iginde yer alan 6gretim yontemlerinden birkagidir.
Uygulama ritim ve oOlci kavramlarinda evrensel sistemi kullanmaktadir. Ancak notalarin
isimlendirmesinde do re mi olarak ifade edilen Avrupa nota sistemi yerine Amerikan sistemi olan

A B C gibi harflere dayali sistemini kullandigi gérilmektedir.
2.3. Verilerin Toplanmasi

Bu arastirma icin verilerin toplanmasinda “Evrensel Tasarim ilkeleri Kontrol Listesi” ve
“Egitimde Oyunlastirma Unsurlarini Belirleme Formu” olmak izere iki farkli degerlendirme

formu kullaniimistir.
2.3.1. Evrensel Tasarim ilkeleri Kontrol Listesi

Duolingo miuzik uygulamasinin  evrensel tasarim ilkelerine uygunlugunun
belirlenmesinde Evrensel Tasarim ilkeleri Kontrol Listesi kullaniimistir. Senel ve digerleri (2019)
tarafindan bir mobil uygulamanin evrensel tasarim ilkelerine uygunlugunu belirlemek igin
gelistirilen kontrol listesi temel alinmistir. ilgili liste hazirlanirken alan yazinda yer alan

0grenmenin evrensel tasarim ilkeleri kapsamindaki 3 ana ilke altinda yer alan 9 kilavuz 6zelligi
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temel alinmistir (CAST, 2011). Uzman gorislerine dayal olarak, her bir madde icin kapsam

gecerlik indeksi (KGI) 0,95 olarak bulunmustur.

Bu arastirma igin ilgili liste, arastirmacilar tarafindan nitel analize de imkan verecek
bicimde yeniden dlzenlenmistir. Senel ve digerleri (2019) tarafindan hazirlanmis liste
istatistiksel analiz amagh olarak hazirlanmis olup kontrol listesinde puanlama yapilmasi
beklenmektedir. Ancak bu arastirma 6zelinde daha derinlemesine veriler elde etmek icin 6l¢lt
maddeleri ayni kalacak sekilde puanlama sistemi yerine ilgili 6lctitin bulunmasi ya da
bulunmamasi durumunu belirten situnlar ile agiklama ve yorumlar kismi eklenmistir.
Uzmanlardan ilgili 6lgiit maddelerinin uygulamada nasil yer aldiginin agiklamalarinin yapilmasi

istenerek daha detayl nitel verilere ulasilmasi amaglanmistir.

Ogrenmenin evrensel tasarim ilkeleri kontrol listesinde igerigin sunumu, kullanim ve
etkilesim secenekleri ile ilgi ve motivasyon secenekleri olmak Uzere (¢ temel boyut
bulunmaktadir. igerigin sunumu boyutunda gérsel-isitsel ayarlar ile konularin sunumuna iliskin
hazirlanmis 23 6l¢it bulunmaktadir. Kullanim ve etkilesim secenekleri boyutunda hem igerik
hem de uygulama ile etkilesimi gbzeten 13 6l¢iit yer almaktadir. ilgi ve motivasyon segenekleri

boyutunda da aktif katilm ile 6dl ve tesvik edici unsurlari igeren 9 6lgit bulunmaktadir.

Evrensel Tasarim ilkeleri Kontrol Listesi, Duolingo miizik modiiliiniin tasarim ilkeleriyle
ne kadar uyumlu oldugunu degerlendirmek icin Senel ve digerlerinin (2019) ¢alismasindan

uyarlanmistir. Form, (¢ temel boyutta kategorize edilmis 23 madde icermektedir.

1. icerik Sunumu: Modiiliin farkh &grenenleri desteklemek igin icerik sunup
sunmadiginin degerlendirilmesi (6rnegin, ayarlanabilir metin boyutu, gérsel yardimlar ve

multimedya).

2. Kullanim ve Etkilesim Secenekleri: Kisisellestirilmis geri bildirim, alternatif klavye

uyumlulugu ve kullanici hizi gibi kullanici etkilesimindeki esnekligin degerlendirilmesi,

3. ilgi ve Motivasyon Secenekleri: Motivasyon unsurlarinin, gérev zorluk seviyelerinin ve

uyarlanabilir 6grenme yollarinin dahil edilmesine iliskin degerlendirmeler.

Bu form, frekans analizi gibi nicel verileri toplamak yerine belirli dl¢ltlerin varligini veya
yoklugunu degerlendirmek amaciyla olusturulmustur. Kontrol listesindeki her bir madde,
tasarim unsurlarinin mevcut olup olmadigina odaklanilarak nitel olarak degerlendirilmistir. Bu
arag, uygulamanin evrensel tasarim ilkelerine uygunlugunu sayisal 6lgiitler ya da sikliga dayali

analizler kullanmadan belirlemeyi amaglamaktadir.
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2.3.2. Egitimde Oyunlastirma Unsurlarini Belirleme Formu

Duolingo miuzik uygulamasinda yer alan oyunlastirma unsurlarinin belirlenmesinde
arastirmacilar tarafindan olugturulan “Egitimde Oyunlastirma Unsurlarini Belirleme Formu”
kullanilmistir.  Formun hazirlanmasinda ilgili literatiir dogrultusunda oyun mekanikleri,
dinamikleri ve bilesenleri olmak lzere li¢ boyut bulunmaktadir. Oyun mekanikleri, oyunlarin,
puanlar, odiller, sosyal alanlar, sanal esyalar, takimlar, avatarlar, seviyeler, liderlik cetveli,
rozetler, meydan okuma etkinligi, istek ve sans gibi 6gelerden olusan oyunsal siireg icin gesitli
fonksiyonlari olan bilesenleridir (Deterding, 2012; Kapp, 2012; Zichermann & Cunningham,
2011). Oyun dinamikleri ise geribildirim ve destek, sinirlamalar, ilerleme, iliskiler, anlatici,
ahsveris, is birligi, kurtarma vb. oyuncularin oyun mekanikleriyle etkilesimini saglayan

eylemlerdir (Werbach, 2016; Zichermann & Cunningham, 2011).

Bu arastirma icin hazirlanan formda oyun bilesenlerini iceren toplam 15 6l¢lit maddesi
belirlenmistir. Puanlayicilar arasindaki gecerlik glvenirligi saglamak icin formda yer alan tim
maddelerin tanimlamalari yapilarak degerlendiricilerle fikir birligi saglanmistir. ifade ve oyun
bilesenleri baglamindaki uygunlugun degerlendirilmesi icin bir Tirkce dil uzmani ile egitimde
oyunlastirma konularinda calisan iki alan uzmanindan goris alinmistir. Uzman gorislerine gore

form son haline getirilmistir.

Egitimde oyunlastirma unsurlarini belirleme formu, Werbach ve Hunter (2012)
tarafindan o©nerilen modeller takip edilerek tasarlanmistir. For, temel oyunlastirma

bilesenlerinin varligini degerlendiren 15 madde icermektedir:
1. Puanlar ve Odiiller: Kullanici katilimini tesvik eden motivasyon unsurlari.

2. Liderlik Tablolari ve Avatarlar: Kullanici deneyimini gelistiren sosyal ve kisisellestirme

ozellikleri.

3. Zorluklar ve Seviyeler: Zorluk derecesi giderek artan, kullanicinin 6grenmesini ve

basarisini tesvik eden gorev tabanh unsurlar.
Bu form ayrica oyunlastirma unsurlarini (i¢ ana boyutta kategorize etmistir:

e Dinamikler: Kullanici etkilesimini yonlendiren kapsayici ilkeler (6rn. kisitlamalar,

duygular).

* Mekanik: Kullanicilarin icerikle etkilesime gectigi stirecler (6rn. zorluklar, geri bildirim,

kaynak edinimi).
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 Bilesenler: Avatarlar, rozetler veya 6diller gibi spesifik 6zellikler.

Ogrenmenin evrensel tasarimi kontrol listesi gibi, bu form da bu unsurlarin varligini ya
da yoklugunu belirlemek icin kullanilmistir. Bu aracin nitel yapisi, oyunlastirma unsurlarinin
o0grenme deneyimine ne kadar etkili bir sekilde entegre edildiginin derinlemesine analiz
edilmesine olanak saglamistir. Formdailgili 6lcttlerin varligini ya da yoklugunu gosteren stitunlar
ve bu arastirmaya 6zgi daha derinlemesine veri elde etmek igin bir agiklama ve yorumlar bélimi
bulunmaktadir. Calismadaki tek sayisal veri, 6grenme icin evrensel tasarim formundaki alt
boyutlar acisindan ilgili 6lcttlerin sayisal olarak karsilanma durumunu gosteren grafikte yer

almaktadir.

Bu arastirmada kullanilan her iki form da frekans sayilari gibi nicel veriler toplamaktan
ziyade belirli kriterlerin karsilanip karsilanmadigini belirlemeye odaklanmistir. Duolingo bir mobil
uygulamadir. Ayrica, uygulamalarin dogasi geregi, evrensel tasarim ilkeleri tamaminda
mevcuttur veya yoktur. Bir 6zellik uygulamaya dahil edildiginde, tim asamalar i¢in tanimlanir.
Dolayisiyla uygulamanin yapisi frekans analizi yapilmasini imkansiz kilmaktadir. Bu nedenle bu

¢alismada kullanilan formlarda ilgili 6zelliklerin uygulamadaki varligi ve yoklugu incelenmistir.
2.3.3. Veri Toplama Siireci

Veri toplamak icin her iki form da muzik egitimi, mizik egitiminde teknoloji ve
oyunlastirma konularinda c¢alisan (i¢ uzmanla paylagilmistir. U¢ uzman, mizik egitimi ve

oyunlastirma alanindaki kapsamli deneyimlerine dayanarak segilmistir:

e Mizik pedagoijisi ve egitimde teknoloji entegrasyonu konusunda uzmanlasmis bir

profesor.
¢ Oyunlastirma ve 6grenme ortamlarinda uygulanmasi konusunda bir arastirmaci.
e Dijital mizik araclari ve erisilebilirlik konusunda uzman bir teknoloji uzmanu.

Her bir uzman on yildan fazla deneyime sahiptir ve egitim teknolojileriyle ilgili

arastirmalarda aktif olarak yer almaktadir.

Duolingo mizik uygulamasi, calismanin yapildigi sire zarfinda 10S 16 ve sonraki
versiyonlarda calistigindan degerlendirmeyi yapabilecek teknolojiye sahip olan l¢ uzman ile
sinirl kalmistir. Degerlendirme siirecine baslamadan 6nce uzmanlara formlar hakkinda kisa
bilgiler verilmis, soru-cevap ile anlam yanilgisi olabilecek maddeler agikliga kavusturulmustur.

Uzmanlarin  tim uygulamayr incelemeleri, 69 seviyelik oyunu tamamlamalar ve
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degerlendirmeleriicin zaman taninmistir. Uzmanlar, degerlendirmelerini birbirlerinden bagimsiz

olarak yapmislardir.
2.4. Gegerlik ve Giivenirlik

Degerlendirici arastirma desenlerinde veriler formlarda yer alan olgutler lizerinden
degerlendirmeye alindigl icin gecerlik glvenirlik calismalari uzman degerlendiriciler arasi
hesaplama ile gergeklestirilmistir. Uzman degerlendiriciler arasi gegerlik givenirlik Miles ve
Hubermann (1994)'in 6nerdigi forml izerinden hesaplanmistir. Formiil kullanilarak her iki veri

toplama araciigin ayri olarak uzmanlarin uzlastigi ya da fikir ayriligi olan maddeler belirlenmistir.

Duolingo miizik uygulamasi igin uygulanan 6grenmenin evrensel tasarim ilkeleri kontrol
tablosu sonucunda [Guvenirlik = 42 / (42+3) = 93,3]; oyunlastirma unsurlari formu sonucunda
[Glvenirlik = 13 / (13+2) = 86,6] olarak tespit edilmistir. Her iki form icin de degerlendiriciler
arasi glvenirlik %85’ten daha yiksek olarak hesaplandigi igin arastirmanin da yiiksek oranda

gecerli ve glvenilir oldugu gortlmektedir.
2.5. Verilerin Analizi

Verilerin analizinde Duolingo mizik uygulamasina iliskin uzmanlarin formlar temelinde
yaptiklari degerlendirmeler analiz edilmistir. Veri toplamada kullanilan “Evrensel Tasarim ilkeleri
Kontrol Listesi” ve “Egitimde Oyunlastirma Unsurlarini Belirleme Formu”nda yer alan maddelerin
Duolingo muzik uygulamasinda yer alip almadigi var/yok olgutleri ile analiz edilmistir. Her iki
formda da degerlendiricilerin 6lgitlere iliskin géruslerini ayrintih olarak ifade etmeleri igin bir
goris sttunu saglanmistir. Calismada degerlendiricilerin bu 6lgiit bazli ifadeleri Gzerinden nitel
analiz gergeklestirilmistir. Veri toplama formlarinda yer alan olgitlere iliskin uzman
degerlendiricilerin Urettigi nitel veriler ise igerik analizine tabi tutulmus ve ilgili dlcutlerin

acitklamasinda yer verilmistir.
3. Bulgular

3.1. Duolingo Miizik Uygulamasinin Ogrenmenin Evrensel Tasarimi ilkelerine

Uygunlugu

Bu boélimde, arastirmanin problem ve alt problemleri dogrultusunda Duolingo muzik
uygulamasi icin 6grenmenin evrensel tasarim ilkeleri tablosu dogrultusunda edinilen bulgular

sunulmustur.

Arastirmanin ilk alt problemi Duolingo miizik uygulamasinin 6grenmenin evrensel

tasarim ilkelerine ne olgiide uygunluk gosterdiginin belirlenmesidir. Olgme aracina gore
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incelemeye alinan igerigin sunumu, kullanim ve etkilesim, ilgi ve motivasyon alt boyutlar

bakimindan uygunlugu degerlendirilmis ve genel ylizde oranlari Grafik 1’de sunulmustur.

1. ilke: igerigin Sunumu II. iIke: Kullanim ve Etkilegim 111: ilgi ve Motivasyon Segenekleri

11,1%

Q@ O ¢

= Var = Yok = Var = Yok = Var = Yok

Grafik 1. Duolingo Miizik uygulamasinin 6grenmenin evrensel tasarim ilkeleri boyutlarina gére
oranlar

Grafik 1’ de gorildugi gibi Duolingo miizik uygulamasinin 6grenmenin evrensel tasarim
ilkelerini blylk oranda karsiladigi gortilmektedir. Karsilama orani en yiiksek olan alt boyutun
%88,9 oranla ilgi ve motivasyon secenekleri boyutu oldugu; bu veriyi %67,7 ile icerigin sunumu
ve %64,1 ile kullanim ve etkilesim boyutunun karsiladigi gorilmektedir. Her bir alt boyuta iliskin

bulgulara ilerleyen basliklarda yer verilmistir.
3.1.1. igerigin Sunumu Boyutu

Ogrenmenin evrensel tasarim ilkelerinin ilk alt boyutu icerigin sunumudur. Bu béliim,
hazirlanan igerigin yazili, gorsel ve isitsel 6gelerinde ne gibi degisiklikler yapilabildigi, 6gretim
slrecinin nasil planlandigl ve Ogretim slrecinin nasil pekistirilebilecegi gibi konularda
uygulamanin icinde vyer alan araglar hakkinda bilgi saglamaktadir. Uzmanlarin
degerlendirmelerine gére Duolingo miizik uygulamasinda yer alan igerigin sunumuna iliskin

maddeler Tablo 1’de yer almaktadir.
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Tablo 1
[cerigin sunumu boyutu

Gulsah SEVER, Berivan DAGHAN, Sefa BOKE

igerigin Sunumu Boyutu Olgiitleri

Degerlendirici Yorumlari

1. icerik (metin, grafik, tablo, resim vs.)
boyutunda degisiklige izin verilmektedir.

2. Arka plan ve igerik arasindaki karsithg
ayarlamaya ve renk degisikliklerine izin
verilmektedir.

3. Benzetim ve metaforlar kullaniimistir.

4. Video, animasyon, ses kaydi gibi ogeler igin
kullanici kontroll ve hiz ayari yapilabilmektedir.

5. Altyazi veya konusmadan vyaziya teknikleri
kullanilmistir.

6. isaret dili kullanilmistir.

7. Metinden konusmaya donugstirme teknolojisi
desteklenmektedir.

8. Ses ayari yapmaya izin verilmektedir.

9. Dil segenekleri veya dil-disi destekler (gorsel
vb.) sunulmustur.

10. Efektler, uyarilar ve bildirimler igin gorsel,
isitsel veya dokunsal (6rn. titresimler) esdegerleri
vardir.

11. Gorsel igerik icin isitsel segenekler
saglanmistir.

12. Birden ¢ok medya (metin, konusma, gizim,
animasyon, vb.) kullaniimaktadir.

13. Temel terimler ve semboller (matematiksel,
bilimsel, vb.) agiklanmistir.
14. On bilgilerle baglanti kurulmaktadir.

15.  Kritik  6nkosul  kavramlar  6nceden
ogretilmekte/hatirlatiimaktadir.

16. Anahtar fikirler ve iligkiler grafikler yardimiyla
vurgulanmistir.

17. Kritik konulari vurgulamak igin 6rnekler
verilmistir.
18. Adimlar ve iglemler sirali ve agiktir.

19. Bilgilerin  organize/kategorize edildigi
tablolar, algoritmalar vb. sunulmustur.

20. Ogretim parcalara bélinmistir.

21. Ogretim siireci sirali ve asamalidir.

22. Araylz karmasik degildir.

23. Tekrar ve alistirma olanagi tanimaktadir.

Metin ve grafik boyutlari degistirilemiyor; bu,
gorme engelli kullanicilar igin erisilebilirligi
sinirlayabilir.

Kontrast ayarlari yalnizca cihaz ayarlarindan
yapilabiliyor; uygulama igi secenek
sunulmuyor.

Kavramlara iliskin metaforlara rastlanmamistir.
Kullanicilarin medyayi kendi hizlarina gére
ayarlamalarina izin veren bir hiz kontrol
secenegi yok.

Altyazi destegi bulunmamaktadir; bu, isitme
engelli kullanicilar igin erisilebilirligi
kisitlamakla birlikte bir mizik uygulamasi
olmasi nedeniyle géz ardi edilebilir.
Uygulamada isaret dili destegi
bulunmamaktadir.

Metin-okuma destegi bulunmamaktadir; bu,
okuma guigligi geken kullanicilar igin bir engel
olustururabilir.

Ses, sadece cihaz ayarlarindan kontrol
edilebiliyor.

Uygulama gorsel ve isitsel destek saglamaktadir
ancak su anda yalnizca ingilizce ve ispanyolca
icerik sunmaktadir.

Gorsel ve isitsel geri bildirim saglanir, ancak
dokunsal esdegerleri (6rn. titresimler) yoktur.

Gorsel 6grenme gorevlerini tamamlamak igin
isitsel geri bildirim mevcuttur.

Uygulama metin, ses ve interaktif aktiviteler
dahil olmak (izere gesitli medya formlarini
entegre eder.

Temel mizik terimleri, gorevler ve bulmacalar
araciligiyla kademeli olarak tanitilir.

Uygulama, seviyeler halinde daha o0nce
Ogrenilen kavramlar Gzerine inga edilir.

Yeni kavramlara gegmeden Once temel
kavramlar gozden gegirilmektedir.

Uygulama, yalnizca bir seviye yeterince basarili
oldugunda bir sonraki asamaya geger. Tekrar
acildiginda, 6nceki agamalar tekrarlanabilir.
Ogrenmeyi pekistirmek igin her géreve pratik
ornekler dahil edilmistir.

Uygulama, gorevleri agik, adim adim bir sekilde
sunmaktadir.

ilerleme takibi, kullanici verilerini diizenlemek
icin tablolar ve grafikler kullanir.

Her modiil yonetilebilir adimlara bolinmastdr.
Ogrenmeyi desteklemek igin gorevlerin zorluk
derecesi kademeli olarak artar.

Basit bir arayliz tim kullanicilar igin kullanim
kolayhigi saglar.

Kullanicilar  becerilerini  gelistirmek igin
ahistirmalari tekrarlayabilirler.

502 Sinirsiz Egitim ve Arastirma Dergisi, 9 (3), 463 - 518



(\%:z7 Duolingo-Miizik Uygulamasinin Ogrenmenin Evrensel Tasarimi ve...

Gulsah SEVER, Berivan DAGHAN, Sefa BOKE

Tablo 1’e gore icerigin farkli gorsel ihtiyaglari olan 6grenciler i¢in tasarlanmasina iliskin
olarak uygulamanin metin ve icerik boyutlarinin degistirilmesi ile arka plan ve icerik arasindaki
karsithg ayarlamaya ve renk degisikliklerine izin vermedigi belirlenmistir. Uygulama akill
telefon, tablet gibi farkli ekran buylkliklerine sahip mobil cihazlarin ekraninin tamamini
kaplayacak sekilde tasarlanmistir. Ancak wuygulama i¢ci boyut degisikliklerine izin
verilmemektedir. Bu bakimdan farkli gérme ihtiyaci olan 6grencilerin genis ekranlar kullanmasi
gerekmektedir. Arka plan ayarlari ile ilgili olarak ise uygulama icinden olmasa da kullanilan

cihazin imkanlari ile karanhk-aydinlik mod ya da renk karsitligi ayarlanabilmektedir.

icerigin sunumunda ses, gorsel ve ses iliskisi ile farkli hizlar ile ilgili ayarlar da yer
almaktadir. Ancak uygulamanin kendi icinde bir ses ve ses hizi ayari bulunmamaktadir.
Degerlendiricilerin goruslerine gore ses ayarlarini kullanilan cihazin imkanlariile gerceklestirmek
mimkindir. Ancak uygulama icinde yer alan mizikler, dinleme ve eslestirme alistirmalarinin

hizini 6grenci ihtiyaglarina gore ayarlayabilecek bir arag sunulmamistir.

Ogrenmenin evrensel tasariminda isitme ve dil seceneklerine iliskin de maddeler
bulunmaktadir. Tablo 1'e gére uygulamada isaret dili, alt yazi ve metinden konusmaya
dondstiren araglarin bulunmadigi goriilmektedir. Uzman degerlendiricilerin gorislerine gore
ozellikle dil secenekleri baglaminda uygulamanin su an ingilizce bir arayiiz ile ¢calistigi ve miizik

dilini ortaya koyan sembolleri tanimlayici isitsel ve gorsel segceneklerin yer aldigi ortaya ¢ikmistir.

icerigin sunumu alt boyutunun konularin pedagojik olarak sunulmasi baglaminda ise
benzetim ve metaforlara yer verme maddesi haricinde diger tim maddeleri karsiladig
gorilmektedir. On bilgiler ile baglanti kurulmasi, dgretimin pargalara béliinmesi, sirali ve asamali
olmasi gibi 6zelliklerin uygulamada yer aldig1 goriilmektedir. Farkli egitsel uygulamalarda konuya
iliskin temel terim ve davranislar ayri videolar halinde daha bilissel temelli agiklamalar ile
verilebilmektedir. Duolingo muzikte ise bu tiir aciklamalar yerine sembol ve terimlerin
eslestirme ya da deneme-yanilma gibi etkinliklerle bir oyun ve bulmaca biciminde verildigi

gorilmektedir.
3.1.2. Kullanim ve Etkilesim Secenekleri Boyutu

Ogrenmenin evrensel tasarimi ilkelerinin diger boyutu kullanim ve etkilesim secenekleri
boyutudur. Bu bolim hazirlanan igerigin amaci, hedefleri, kisisellestirme secenekleri ve diger
kullanicilar ile ne derece etkilesim kurulabildigi ile ilgili bilgileri igermektedir. Duolingo muzik igin

bu boyutun sonuglari Tablo 2’de yer almaktadir.
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Tablo 2
Kullanim ve etkilesim segcenekleri boyutu

Gulsah SEVER, Berivan DAGHAN, Sefa BOKE

Kullanim ve Etkilesim Segenekleri

Boyutu Olgiitleri Var Yok Degerlendirici Yorumlari
o Her seviye, kullanicilara etkili bir sekilde
1. Egit hedefl
beliflilr?;i?mau, edefler ve program X rehberlik ederek hedeflerini agik¢a
g ’ belirtmektedir.
2 FarkI_| Glgme araglari (goktan Eslestirme ve bulmaca gibi gorevler farkli
segmeli, agik uglu, vb) X degerlendirme bigimleri saglamaktadir
kullaniimaktadir. & ¢ & ’
3. Sosyal medya ve etkilesimli web X Kullanicilar basarilarini sosyal medya
araglari kullaniimaktadir. platformlari aracihgiyla paylagabilir.
4. Kisisellestirilmis ve etkili X Gelisimi tegvik etmek igin gérevlerden hemen
geribildirim saglamaktadir. sonra geri bildirim verilmektedir.
5. Birey kendi hizina gére uygulamaya X Kullanicilar seviyeleri tekrarlayabilir ve 6grenme
devam edebilir. hizlarina gore ilerleyebilirler.
6. Kullanicinin ¢alisma siirecini Kullanicilar hedefler belirleyebilir ve yerlesik
planlamasi icin kontrol listesi, X planlama araglari ile ilerlemelerini takip
hedefler ve sablonlar saglamaktadir. edebilirler.
7. Kullanicilara ilerlemeleri hakkinda X ilerleme &l¢iimleri (puanlar, yildizlar) her
bilgi sunar gorevin sonunda gorintilenmektedir.
8. Cevrimigi destek ve yardim X Kullanicilar gevrimigi yardim bolimiine ve sikga
saglamaktadir sorulan sorulara erisebilir.
9. Kull tkilesimi igin farkl i
uffanici etkiiesimi i¢in farki Yalnizca dokunma tabanli etkilesim mevcuttur,
secenekler (elle, sesle, tek tusla, 1L .
X  buda 6zel ihtiyaglari olan kullanicilar igin
klavye veya uyarlanmis klavye) L e .
erisilebilirligi sinirlayabilir.
sunulmustur.
10. Alternatif klavyelere (F, Q, Braille X Uygulama Braille alfabesini veya diger
vb.) uyumlu galismaktadir. uyarlanabilir klavyeleri desteklemiyor.
Kull I I | ki ili
11. Galisma urinlerini saklama ve ) anlc.l ?r yainizca b.???n ar.| t.a Ip edebilir
i N X ancak kisisel calisma Griinlerini kaydedemez
sergileme olanagi vardir. e
veya gorlntileyemez.
12. Not alabilmek igin ortamlar X Kullanicilarin uygulama iginde not almasi igin
saglamaktadir yerlesik bir 6zellige rastlanamamustir.
Uygulama, kullanicilarin ilerlemelerini bagimsiz
13. Oz-degerlendirme icin araclar X olarak degerlendirebilmeleri i¢in dereceli

(rubrik, 6lgek vb) sunar

puanlama anahtarlari veya 6lgeklerden
yoksundur.

Tablo 2’de gorildigu gibi Duolingo mizik uygulamasinda verilen egitimin amacinin,

hedeflerin ve programin anlasilir oldugu belirlenmistir. Uzman degerlendiriciler bu egitimi

olcmek icin eslestirme, tanimlama, bulmaca, siresi icinde ¢alma gibi farkli 6lcme ve puanlama

aracglarinin kullanildigini tespit etmislerdir. Bu araglarda dogru ve zamaninda ¢alinan her nota

icin bir puan verilmektedir. Notanin dogru calinmasina ragmen zamaninda gecikmeler olmasi

halinde bu tam puan Uzerinden kesintiye gidilmektedir. Her etkinligin sonunda bir performans

puani ile kullanicilara ilerlemeleri hakkinda geribildirim verilmektedir. Uygulama kullanicilara
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basarilari konusunda etkili geribildirim saglamasina ragmen 6z-degerlendirme (rubrik, 6lcek vb.)

ve bireysel not alma icin ¢esitli araglari sunmadig1 gorilmastir.

Kullanici etkilesimi icin farkli seceneklere (elle, sesle, tek tusla, klavye veya uyarlanmis
klavye) yer verilmedigi, sadece dokunmatik klavye seceneginin bulundugu gorilmdistir. F, Q,

Braille gibi alternatif klavye segeneklerinin uygulama tasariminda yer almadigi goriilmustir.

Duolingo mizik uygulamasinin, bireylerin kendi 6grenme hizlari ve tercihlerine gore
asamalarl gecmeye izin verecek sekilde tasarlandigi tespit edilmistir. Kullanicilar en yiliksek
performans puanini alabilmek igin sayisiz kez deneme yapabilmektedirler. Bunun yaninda ilgili
asamayl gecmek icin yetecek kadar puan almis olsalar da tekrar donis yapip puan
ylkseltebilmektedirler. Mizik bilgisi ve altyapisi daha ileri diizeyde olan kullanicilar i¢in de
ilerleme secenekleri sunuldugu gorilmektedir. Kullanicilar ileriki Gnitelere atlamak
istediklerinde bir seviye tespit etkinligine katilarak yeterli puan almalari halinde gecis
yapabilmektedirler. Uygulama kullanicinin ¢alisma sirecini planlamasi icin de araclar
sunmaktadir. Calismanin planlanmasi icin bir kontrol listesinin bulundugu, kullanicinin dizenli
calismasi icin 15, 30 glinllk planlar gibi hedeflerin ve cesitli sablonlarin saglandigi gorilmistir.
Ancak kullanicilarin calisma Urinlerini sergileyemedikleri, sadece bu ¢alismalardan elde edilen

basarilari ve puanlari sosyal medya araclari ile paylasilabildigi gorilmustar.

Kullanicilar arasi etkilesim ile ilgili olarak uygulamanin hem kendi arayizi icinde hem de
farkl sosyal medya platformlari araciligi ile kullanicilar arasinda bir etkilesim ortami yaratmayi
amacladigi gorilmektedir. Ayrica kullanicilar yasadiklari farkli sorunlarin ¢éziimiinde sik sorulan

sorular ve gevrimici destek bolimlerine yonlendirilmektedirler.
3.1.3. ilgi ve Motivasyon Segenekleri Boyutu

Ogrenmenin evrensel tasarim ilkelerinin tiglincii bélimdi ilgi ve motivasyon segenekleri
boyutudur. Bu bélim hazirlanan igerigin farkl 6zelliklerdeki bireylere ne derece hitap ettigi,
odil, onaylama vb. unsurlara yer verilip verilmedigi ve kullaniciyir motive edici rol-modellerin
sunumu ile ilgili bilgiler icermektedir. Duolingo mizik uygulamasi i¢cin boyutun sonuclari Tablo

3’te yer almaktadir.
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Tablo 3
ilgi ve motivasyon segenekleri boyutu

Gulsah SEVER, Berivan DAGHAN, Sefa BOKE

ilgi ve Motivasyon Segenekleri

Boyutu Olgiitleri Var

Yok

Degerlendirici Yorumlari

1. En ¢ok kullanilan égeler en
erisebilir bicimde diizenlenmistir.
2. Farkli cinsiyet, yas ve yetenekteki
bireylerin ilgisine uygun X
tasarlanmistir

3. Kullaniciya modiiler kullanim

o X
saglar.
4. Aktif katilim, kesif ve denemeye X
tesvik eden gorevler verilmistir.
5. Tanimlanan gorevlerde zorluk X
seviyeleri olusturulmustur.
6. Odiil, onaylama vb. motive edici X
unsurlara yer verilmistir.
7. Planli aktiviteler icin alarm, ikaz, X

bildirim saglanmaktadir.

8. Daha 6nce uygulamayi kullanan,

motive edici rol-modeller 6rnek X
olarak sunulmustur.

9. Sosyal ve kilturel agidan farkli

bireylerin ilgilisine uygun X
tasarlanmistir.

Temel 6geler hizh erisim ve gelismis
kullanilabilirlik i¢in diizenlenmistir.

Uygulama kullanici dostudur ve ¢ocuklar ve
yetiskinler igin uygundur.

Kullanicilar kati bir sirayi takip etmeden seviyeleri
bagimsiz olarak tamamlayabilirler.

Uygulama, kullanicilari deneme yanilma yoluyla
kavramlari kesfetmeye yonlendirmektedir.

Seviyeler ilerledikge karmagiklagmaktadir.

Puanlar, yildizlar ve hazine sandiklari
motivasyonel odiiller olarak hizmet etmektedir.
Uygulama, giinlik 6grenmeyi tesvik etmek igin
bildirimler gondermektedir.

Kullanicilar, yiksek basari gosteren arkadaslarini
motive edici 6rnekler olarak gormek igin lider
tablolarini gériuntileyebilirler.

Sadece bati mzigi teorisine odaklaniimasi,
icerigin kilturel kapsayiciligini sinirlamaktadir.

Tablo 3’te olcitleri en yiksek oranda karsilama diizeyinin bu boyutta gerceklestigi

gorilmektedir. Uygulama araytziiniin oldukga sade ve anlasilir oldugu, en ¢ok kullanilan 6gelerin
en alt satirda kolay erisilebilir bigimde dizenlenmis oldugu, kullaniciya modiler kullanim
sagladigl bu agidan ilkdgretim diizeyindeki 6grencilere direkt hitap etmekte oldugu, ancak ileri
yaslarda muzik 6grenmek isteyen kisiler icin de uygun olabilecegi belirtilmistir. Uygulamada

farkl zorluk seviyelerinin oldugu ve aktif katim saglayici gérevlerin bulundugu gorilmektedir.

Motivasyon segenekleri ile ilgili olarak da 6diil, onaylama gibi motive edici unsurlarin yer
aldigi gorilmektedir. Uzman gorislerine goére bu motive edici unsurlar bir¢ok bicimde
kullanicinin karsisina gikmaktadir. Dogru yapilan her gérevde puanlar, yildizlar ve hazine sandigi
gibi basari ile iliskilendirilebilen unsurlar ile Duolingo’nun baykus seklindeki maskotunun
ziplayarak seving gosterisinde bulunmasi gibi duygusal aracglarin da yer aldigi goriilmustir. Hem
siire hem de basari puani olarak yiksek bir seviyeye ulasildiginda uygulamanin reklamsiz
versiyonu icin deneme oddlleri de verilmektedir. Basarinin bilissel, duygusal ve maddi olarak

desteklendigi dislinlilmektedir.

Uygulama ve motivasyonu siirdirebilmek icin 6grenmenin ne zamanlar

ilgi
gerceklesecegine iliskin bir plan sunmakta ve her ¢calisma zamani geldiginde bildirim mesajlariyla

hatirlatmalar yaparak bir aliskanliga donistiirmeyi amaglamaktadir. Planh aktivitelerle 24 saat
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icinde, glinlik hedefe ulasabilmek icin bildirimlerin verildigi, olusturulan lider tablosu ve arkadas
takip etme gibi 6zelliklerle motive edici rol-modellerin 6rnek olarak sunuldugu gérilmustar.
Ozellikle uygulamayi diizenli kullanan ve puani yiiksek arkadaslarin basarilari da bildirimler ile

duyurulmaktadir.

Uygulamanin daha fazla sayida kullanicinin ilgisini ¢cekebilmesi igin, sosyal ve kiiltirel
acidan farkh bireylerin ilgi ve ihtiyaclarina da yonelik tasarimlarin yapilmasi beklenmektedir. Bu
bakimdan uygulamanin klasik bati mizigi, piyano ve evrensel nota okuma sistemi (izerine kurulu

oldugunu, farkli kiilttrlerin etnik galgilari ve ses sistemlerini kapsamadigi tespit edilmigtir.
3.2. Duolingo Miizik Uygulamasindaki Egitsel Oyun Bilesenleri

Arastirmanin ikinci alt problemi olan Duolingo-mizik uygulamasinda yer alan egitsel
oyun bilesenlerinin tespitinde kullanilan egitsel oyun bilesenleri tablosu igerigin, puanlama
sistemi, seviyeleri, avatar olusturabilme durumu, oyuncularin hem kendisinin hem de
arkadaslarinin oyun icerisindeki durumlari (cevrimici/cevrimdisi olma durumu vs.) ile ilgili bilgiler
vermektedir. Duolingo mizik uygulamasi icin bulgular Tablo 4’te verilmistir.

Tablo 4
Egitsel oyun bilesenleri

Oyun Bilegenleri Var Yok Degerlendirici Yorumlari

Kullanicilar gérev tamamlama igin puanlar ve yildizlar alarak
ilerlemelerini pekistirebilir.

Rozetler X Uygulamada rozetler 6nemli kilometre taslarini isaretlemektedir.
Lider tablolari, kullanicilarin puanlarini karsilastirmalarina olanak

Basarilar X

Lider Tablosu X
tanimaktadir.
Seviyeler X Uygulama, kullanicilarin ilgisini giderek daha fazla ¢eken 69 seviye
sunmaktadir.
Puanlar, dogru cevaplar ve gorevlerdeki ilerleme igin kullanicilari
Puanlar X e . s
odullendirmekte ve gelisimi izlemeye yardimci olmaktadir.
Kullanicilar avatar olusturabilir ve 6zellestirebilir, bu 6zellik
Avatarlar X

kisisellestirmeyi artirabilir.
Sanal egyalar X Kullanicilar 6dil olarak hazine sandiklari gibi 6geler toplayabilmektedir.
ilerlemeyi takip etmek igin hazine sandigi gibi cesitli esyalar

Koleksiyonl X
olekslyoniar toplanabilmektedir.

icerik kilidi agma X Ye'enl sev'lyeler a§amal! olarak agilmakta ve kullanicilari devam etmeleri
icin motive etmektedir.

Miicadele Etme X vagulama icinde gorevler zamana dayali ve dogruluga dayah zorluklar
saglamaktadir.

Sosyal Grafikler X Kullanicilar arliada§llar|n| takip edebilir ve basarilarini liderlik
tablolarinda gorebilir.

Savas X Uygulamanin mizikal bir ilerlemeye odaklandigi diisiintilmektedir.

Bunun igin rekabetgi savas 6zellikleri eklenmemis olabilir.
Hikayeli gorevler X Uygulama, hikayeli gorevleri icermemektedir.

Kullanicilar Arasi
Hediye Paylasimi
Oyun ici takim Kullanicilarin uygulama iginde takim olusturmasina veya is birligi
kurma yapmasina iliskin bir 6zellige rastlanmamistir.

X Sanal hediyeleri diger kullanicilarla paylasma 6zelligine rastlanmamistir.
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Tablo 4’te gorildiigu gibi Duolingo mizik egitsel oyun bilesenlerini blyik oranda
icermektedir. Uzman degerlendiriciler, oyun bolimleri icin belirlenmis olan goérevlerin
tamamlanmasi durumunda uygulamanin gorsel ve isitsel donisler verdigini, motivasyon ve
geribildirim mesajlarinin ekranda stirpriz bir sekilde gorildigini, uygulamanin hem basari hem
siire hem de sireklilik igin geri bildirim verildigini tespit etmislerdir. Bu araglar ile basarilar es
zamanli olarak kullaniciya bildirilmektedir. ilgili basarilar puanlara déniistiirilmekte ve puanlar
ve kilometre tasl olan basarilar ise bir rozet ile gorsellestirilmektedir. Ayni zamanda diger
kullanicilarin aldiklari puanlar ve basari siralamalarini gosteren lider tablolari bulunmaktadir.
Uygulama bitirilen bir bolimiin sonunda lider tablosundaki yeri gdstererek giimds, altin lig gibi

farkl seviyelerde degerlendirmektedir.

Uzmanlar avatarlarin kullanici deneyimini kisisellestirmeye yardimci oldugu belirtmistir.
Kullanicilar verili seceneklerin icinde cinsiyet, sa¢ sekli, aksesuarlar ve gesitli renk giysileri secerek

kendi avatarlarini olusturabilmektedir.

Uygulamada hazine sandigi ve degerli taslar gibi koleksiyon yapilabilecek objeler
bulunmaktadir. Ayni zamanda basari gostergesi olan rozetlerin de koleksiyon yapilabildigi
gorilmektedir. Uygulama icinde koleksiyonlarin basari gostergesi olarak kazanilan objeler
oldugu, satin alinabilecek objelerin bulunmadig belirlenmistir. Uygulama iginde sosyal grafikler
ile farkli arkadaslar takip listesine alabilmek mumkindir. Uzmanlar takip listesindeki
arkadaslarin hangi giinler ne kadar c¢alistigini, hangi basarilari kazandigini ve puanlarinin
gorulebildigini belirtmislerdir. Ancak takip edilen arkadaslar ile takim kurma ve hediye paylasimi

gibi aracglarin bulunmadigini vurgulamislardir.
4. Sonug ve Tartisma

Bu arastirmada, Duolingo mizik modill, 6grenmenin evrensel tasarim ilkelerine
uygunlugu ve icerisindeki oyun dgeleri bakimindan incelenmistir. Ogrenmenin evrensel tasarim
ilkelerine uygunlugu icerigin sunumu, kullanim ve etkilesim secenekleri ile ilgi ve motivasyon
secenekleri boyutlarinda incelenmistir. Buna gore, Duolingo miuizigin icerigin sunumu boyutunda
yer alan 23 maddeden 16’sini karsilayarak bliylik oranda evrensel tasarim ilkelerine uygunluk
gosterdigi tespit edilmistir. Muzik egitimi acisindan bakildiginda 6nceki bilgilerle baglanti
kurulmasi, 6gretim programinin pargalara bélinmesi ile agik, anlasilir ve sirali bir sekilde
organize edilmesinin uygulamanin gii¢li yanlari oldugu goérilmektedir. Ancak igerik, yazi ve
metin boyutunda degisiklik yapilamamasi, video, animasyon, ses kaydi gibi 6geler icin kullanici

kontrolii ve hiz ayari yapilamamasi, benzetim ve metaforlara yer verilmemesi, igerikle ilgili yeterli
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aciklayici bilgilerin bulunmamasi gibi 6zelliklerin programin gelismeye acik yanlari oldugu
distnilmektedir. Senel ve digerlerine (2019) ait icinde Duolingo uygulamasinin da yer aldigi dil
Ogretimine yonelik uygulamalari evrensel tasarim ilkeleri baglaminda inceledikleri ¢alismada,
incelemeye alinan 26 uygulamanin yalnizca 6 tanesinde yazi boyutunda degisiklige izin verildigi
gorilmustlir. Bu oranin gorme yeterliligi diistik olan 6grenciler gbz dnline alindiginda oldukga
disuk bir oran oldugu distinilmektedir. Bu bakimdan arastirma sonuglari ilgili literatir ile
benzerlik gostermektedir. Yazi ve metin boyutunda degisiklik yapilmasina iliskin 6zelliklerin
eklenmesinin gérme engelliler ve farkh gérme ihtiyaglari olan kisilere yonelik bir kolayhk

saglayabilecegi dislinlilmektedir.

Miuzik egitiminin en temel bilesenlerinden ikisi ritim ve hizdir (Krumhansl, 2000; Straus,
2003). Arastirma sonucunda Duolingo muzik uygulamasinin hiz ayari yapmaya izin vermedigi
tespit edilmistir. Sadece notalarin ilk 6grenme asamasinda bir eslestirme etkinligi olarak kendi
hizinda yanit vermeye izin verdigi ancak isitme ve parcalarin calinmasina yonelik etkinliklerde hiz
ayari yapiimasinin miimkin olmadigi gérilmustir. Konu ile ilgili olarak Duolingo uygulamasinin
ingilizce vb. gibi diger dil modiillerinde bulunan kaplumbaga ikonu ile ses kayitlarini
yavaslatmanin mimkiin oldugu ancak mizik uygulamasinda bu 06zelligin bulunmadigi
goérilmistir. ilgili literatiirde mizik 6grenmek icin yavas ¢alismanin yararli ve gerekli oldugu
vurgulanmaktadir (Fitch, 2002; Kwastek & Cour, 2019; Maxfield, 2018). Allingham (2022), yavas
ahistirmanin bilgi yikiinii yénetme, motor 6grenme temeli olusturma, problem ¢ézme ve zihinsel
durumlari diizenleme olmak Ulzere dort islevi oldugunu tespit etmistir. Yavas g¢alismanin
etkililigini sorgulayan calismalar da bulunmaktadir (Trapkus, 2023). Ancak bu arastirmada s6z
konusu olan 6grenme deneyiminin farkl ihtiyaglari olan kisiler icin 6zellestirilmesi oldugundan
yavas ya da hizli calismanin yararindan ¢ok uygulama tzerinde ihtiyaca gore yavaslatilabilme ve
hizlandirabilme seceneklerinin eklenmesine yoneliktir. Bu bakimdan 6grenmenin evrensel
tasarimina uygunlugu bakimindan ileriki siirimlerde hiz ayari seceneklerinin eklenmesinin

uygun olacagi disinilmektedir.

Ogrenmenin evrensel tasarimi ilkelerinin kullanim ve etkilesim secenekleri boyutunda
ise Duolingo miuzik uygulamasinin, 13 maddeden 9'unu karsilayarak biliylik oranda uygunluk
sagladigl gorilmustir. Mizik egitimi agisindan incelendiginde egitimin amaci, hedefleri ve
programinin belirgin olmasi, farkli 6lgme araglarinin kullaniimasi, kisisellestirilmis ve etkili
geribildirim saglamasi, bireyin kendi 6grenme hizina goére uygulamaya devam edebilmesi gibi
ozelliklerin uygulamanin gigli yanlari oldugu gérilmektedir. Ancak kullanici etkilesimi icin farkl

secenekler, alternatif klavyelerle uyumlu ¢alismamasi gibi 6zelliklerin gelismeye acik yanlar
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oldugu disliniilmektedir. Rose ve Meyer (2002), kullanim ve etkilesim seceneklerindeki belirli
eksikliklerin, 6grenmenin evrensel tasarimi ilkelerine daha fazla uyum saglayarak sirekli
gelistirilebilecek yonleri isaret ettigini belirtmektedirler. Bu bakimdan ilk olarak gelismeye acik
konunun elle, sesle, tek tusla, klavye veya uyarlanmis klavye kullanimi oldugu sdylenebilir.
Duolingo miizik uygulamasi yayginlik ve kullanim kolayligi bakimindan dokunmatik ekranlari
kullanmaktadir. Hem mizik egitimi hem de 6grenmenin evrensel tasarimi ilkeleri bakimindan
uygulamaya ses ile ulasabilme araylziiniin eklenmesinin dnemli oldugu distnilmektedir. Dil
Ogretimi icerisinde nasil okuma, yazma, konusma, dinleme gibi farkli beceri alanlari varsa
miuzikte de isitme, dinleme, soyleme, yazma gibi benzerlik gosteren beceri alanlar
bulunmaktadir. Bu bakimdan Duolingo miizik uygulamasinin yalnizca dokunmatik ekran araciligi
ile etkilesime girmesinin yeterli olmadigi distinilmektedir. Daha da ileri versiyonlarinda midi
klavyeler ile gorme engelliler icin braille klavyelerin baglanabilecegi arayizlerin eklenmesinin

uygulamayi daha etkili bir tasarim haline getirecegi dlistintlmektedir.

Muzik alaninda klavye; piyano, elektronik org gibi calgilarin tuslu kisimlarini ifade
etmenin yani sira tuse gibi benzer isimlendirmeler ile yayli, Giflemeli gibi calgilarin da parmaklarla
basilan kismina karsilik gelmektedir. Duolingo mizik uygulamasinda, mizik dili ve piyano
klavyesi ile somutlastiriimistir. Uygulamanin ileri striimlerinde farkli kiltirlere iliskin yayl,
Uflemeli, vurmali ¢algilarin da klavyeleri eklenerek 6grenmenin evrensel tasarimi ilkelerine daha

ylksek uyum gostermesinin saglanabilecegi diisiinilmektedir.

Kullanim ve etkilesim segenekleri icerisinde énemli oldugu diisiiniilen bir diger husus da
dinyada kullanilan farkli nota gésterim sistemlerine iliskindir. Mizikte farkli notasyon sistemleri
kullanilmaktadir. Avrupa modern tonal sisteminin temel bilesenleri ezgi, armoni ve ritim ile ifade
edilir ve bu bilesenler miizik notalarinin temel dilbilgisi kurallarini aciklar (Tsuji & Miiller, 2021).
GUnUmuzde farkli ihtiyaglara yonelik olarak kullanilan tablature, Nashville Numbers, zaman
birimi kutu sistemi (TUBS), MIDI notasyonu, sarki szt sayfalari, akor gizelgeleri ve rap akis
cizelgeleri gibi muzik yazisi sistemleri bulunmaktadir (Costachescu, 2022). Notalarin gosterimi
icin kullanilan bu sistemlerin yani sira notalari adlandirmak icin de iki temel sistem kullanilmistir.
Bu sistemlerden ilki daha ¢ok Fransa, italya, ispanya ve Tiirkiye gibi Akdeniz ulkelerinde
kullanilan Aziz lohanne Battista ilahisinin ilk hecelerinden isimlerini alan do-re-mi sistemidir.
ikincisi ise ingiltere, Almanya gibi kuzey ilkelerinde kullanilan, ilk olarak 6. yiizyll filozofu olan
Boethius’” un tanimladigi bilinen A-B-C sistemidir (Hawkins, 2011). Duolingo miuzik
uygulamasinda notalari adlandirmada sadece A-B-C sistemi kullaniimis olup, do-re-mi sisteminin

de sec¢enek olarak bulundurulabilecegi diuslinilmektedir. Bu konu dogrultusunda Demirel
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(2022), muzik egitiminde ¢ocuklar icin renkli notalarin tasarimi ve kullanimi tizerine bir arastirma
ylaratmis ve geng Ogrenciler igin erisilebilirligi ve 6grenmeyi gelistirmek amaciyla mizik
notalarinin gérsel sunumunu dikkate alan bir yaklagim sunmustur. Ozgiil (2023) miiziksel isitme
egitimi icin tasarlanmis mobil uygulamalari ele aldig1 arastirmasinda uygulamalarin gelistirilmesi
icin etkinlik turlerinin artirilmasi, daha ileri seviyelerin eklenmesi, do anahtari okumaya yonelik
etkinliklerin eklenmesi, Tirk muzigi gibi farkh kultirlerin muziklerine iliskin moddllerin de
eklenmesini 6nermislerdir. Bu bakimdan literatlir bu arastirmanin bulgularini da destekler

niteliktedir.

Ogrenmenin evrensel tasarimi ilkelerinin ilgi ve motivasyon secenekleri boyutunda ise
Duolingo miuizik uygulamasinin 9 maddeden 8’ini karsilayarak bliyiik oranda uygunluk gosterdigi
tespit edilmistir. Muzik egitimi acisindan aktif katihm, kesif ve denemeye tesvik eden gorevler
icermesi, daha once uygulamayi kullanan, motive edici rol-modellerin 6rnek olarak sunulmasi

gibi basliklarin programin giicli yanlari oldugu gortlmektedir.

Duolingo miuzik uygulamasi oyunlastirma unsurlari bakimindan incelendiginde 15
maddeden 11’ ini karsilayarak blyik oranda oyunlastirma unsurlarini icermektedir. Oyun
bollimleri icin  belirlenmis olan hedef davranislarin  tamamlanmasi  durumunda
oyunun/uygulamanin goérsel ya da isitsel donut vermesi, kisisellestirilebilir avatarlarin
bulunmasi, oyun igerisinde kazanilan basarilar yoluyla ulasilabilen ekstra igeriklerin bulunmasi,
lider tablosu, seviyeler ve puanlarin olusturulup kullanicilara sunulmasi gibi unsurlarin
uygulamanin giigli yanlari oldugu gorilmustir. Ancak hikayeli gérevlerin bulunmamasi, oyun igi

takim kurulamamasi gibi basliklarin programin gelismeye agik yanlari oldugu disiiniilmektedir.

Her iki formdan ortaya ¢ikan sonuglar birlikte degerlendirildiginde iki formda da bilginin
sirali olarak sunulmasi ve 6grenci motivasyonunu artirmaya yonelik unsurlarin 6n plana ciktig
gorilmektedir. Ogrenmenin evrensel tasarimi ilkelerindeki ilgi ve motivasyon segenekleri boyutu
ile, oyunlastirma unsurlari tablosundaki basarilar, rozetler, lider tablolari, sosyal etkilesim gibi
maddelerin direkt olarak motivasyonu artirmayi amacladigl gérilmektedir. Hem egitimde
oyunlastirma hem de tasarim ilkelerinin ilgi ve motivasyon boyutunun temel amacinin
davranislari sekillendirmek, motivasyonu artirmak ve 6grenciler arasinda daha fazla katilimi
tesvik etmek olarak goriilmektedir (Huseinovi¢, 2023; Paez-Quinde & Arroba-Freire, 2023).
Literatlirde Duolingo uygulamasinda yer alan oyunlastirma unsurlarinin Y kusaginin
motivasyonu, pratik yapma sikligi, kelime hakimiyeti ve ingilizceyi giinliik hayata uygulama

becerisi lUzerinde 6nemli etkileri oldugu vurgulanmaktadir (Irzawati, 2023; Nita ve digerleri,
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2023). Oyunlastirma araclarinin ve multimedya kaynaklarinin muzik egitiminde 6grenme
stratejilerini, motivasyonu ve katihmi artirmada etkili oldugu bulunmustur (Candel & Colmenero,
2022). Oyunlastirma unsurlari, 6grencilerin muzik egitimine, 6zellikle de nota 6grenmeye
katihmini artirmaya yardimci olabilir (Samat ve digerleri, 2022). Dijital egitsel oyunlarin,
cocuklarin mizik egitimine odaklanarak mizik 6gretimini destekledigi gosterilmistir (Freitas &
Morais, 2019) Oyun tabanli 6grenme uygulamalari ve araclari, muzik 6greniminde koti
ahskanliklar gelistirme ve motivasyon eksikligi gibi zorluklari dénistiirme potansiyeline sahiptir
(Margoudi ve digerleri 2016). Miizik teorisi 6grenimi igcin oyunlastiriimis bir ritmik dikte
uygulamasinin, 6grencilerin sinav puanlarini dnemli Ol¢lide etkiledigi gorilmustir; bu da
oyunlastirmanin motivasyon ve 6grenme ciktilari Gzerindeki olumlu etkisini gdstermektedir
(Pesek ve digerleri 2020). Bir baska calismada Molero ve digerleri (2021), oyunlastirma yoluyla
gelistirilen piyano egitimi uygulamasi HoloMusic XP'yi kullanarak miizige yeni baslayan
cocuklarin  motivasyon eksikliklerini gidermeyi amacladiklari ¢alismada 6grencilerin
motivasyonlarinin arttigl sonucuna varmislardir. Bu baglamda, Duolingo mizik uygulamasinin
ogrencilerin muzikle ilgili ilgi diizeyini ve motivasyonunu artirma potansiyeline sahip oldugu
duslintilmektedir. Ancak mizik uygulamasi 6zelinde bu araglarin 6grencilerin kullanimi ve
motivasyonu lizerinde hangi agilardan etkisi oldugunun belirlenmesinin ileriki arastirmalarda ele

alinmasi onerilmektedir.

Chung ve Wu (2017) miuzik egitimine yonelik olarak tekrarlama, pratik ve yaratici
islevlere sahip oyunlari iceren uygulamalarinda oyun tasariminin ve ¢oklu dokunmatik
uygulamalarin amaca yonelik hedefleri ¢ocuklarin tutumunu, etkilesimini ve problem ¢dzmesini
olumlu yonde etkiledigini, ocugun aktif tutumunu ve tablet bilgisayarlarla etkilesimini motive
ettigini, pratik gerektiren mizikal oyunlarin cocuklara kendi sinirlarini zorlayacaklari bir meydan
okuma sagladigini, yaratici isleviere ve kaydedilmis ses dosyalarina sahip miuzikal oyun
tasariminin etkilesimleri ve tekrari tesvik ettigini ve 6n kosul mizik bilgisi ve becerisi
gerektirmedigini tespit etmislerdir. Bu bakimdan Duolingo uygulamasinin da ¢oklu dokunmatik
ekran kullanmasi ve igerisinde yer alan muizik etkinliklerinin 6n bilgiye ihtiya¢ duyulmadan
tekrara dayali olarak tasarlanmasinin, icinde yer alan ses dosyalari ile gorsel ve isitsel yanit
sistemi bulunmasinin, bolim sonlarinda 6grencilerin sinirlarini zorlayici meydan okuma

etkinliklerinin bulunmasinin bu arastirmanin bulgularini destekledigi gérilmektedir.

Bu arastirmada Duolingo mizik uygulamasi yalnizca 6grenmenin evrensel tasarim
ilkeleri ve oyunlastirma unsurlari bakimindan incelenmistir. ileriki arastirmalarda uygulama

icinde yer alan konular ile igerigin niteligi, siralanisi, kolaylik-zorluk dereceleri Uzerine
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degerlendirmeler yapilabilir. Uygulamanin mzik 6grenmeye ve motivasyona katkisi yas, dil,
bulunulan boélge ve miuzik kiltirine gére nasil degisiklik gosterdiginin sinanmasina yonelik

deneysel calismalarin yiritilmesi 6nerilmektedir.

CIKAR CATISMASI BEYANI
Yazarlar bu calismalarinda herhangi bir sekilde cikar catismasi olmadigini beyan ederler.
ARASTIRMA VE YAYIN ETiGi BEYANI
Yazarlar bu calismalarinda arastirma ve yayin etigine uyuldugunu beyan ederler.

Arastirma icin Gazi Universitesi Sosyal ve Beseri Bilimler Arastirma ve Yayin Etigi Kurulu’ndan

(11.01.2024 tarih ve E.84928 numaral) etik kurul izni alinmustir.
YAZAR SORUMLULUK BEYANI

Yazarlar bu ¢alismanin “Kavramsal Cerceve, Yontem Tasarimi, Veri Analizi ve Yazilim,
Yazi Taslagi, Gorsellestirme, Proje Yonetimi” kisminin Dog. Dr. Gilsah SEVER, “Kavramsal
Cerceve” kisminin Berivan DAGHAN, “Arastirma, Veri Analizi ve Yazilim, Gorsellestirme”

kisminin Sefa BOKE tarafindan yapildigini beyan ederler.
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