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Creativity is recognised as a key element that helps gifted individuals reach their full
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students studying at Bursa Halil inalcik Science and Art Centre. In the study, five STEAM-
based music activities were designed, and the experimental implementation lasted for
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data were analysed using a parametric statistical method, paired samples t-test, to
determine the significance of the changes between the pre-test and post-test scores.
The results showed that there was a statistically significant increase in the post-test
creativity scores of the students. In this direction, it is thought that interdisciplinary
studies in music education can positively affect the creativity potential of gifted
students. Moreover, this study is expected to contribute to the growing body of
literature on the role of interdisciplinary approaches in gifted education. In parallel, the
findings highlight the value of STEAM-based methodologies in fostering creativity
through music education.
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STEAM Temelli Miizik Etkinlikleri ile Ozel Yetenekli Ogrencilerin
Yaraticilik Potansiyelinin Artirilmasi

Makale Bilgisi Oz

DOI: 10.14812/cuefd.1729415 Yaraticilik, 6zel yt.et.envekli bireylerin potansiye!.lerir?i gerceklestirmelerinde temel bir rol
oynamaktadir. Disiplinler arasi yaklasimlar, 6zellikle STEAM tabanl uygulamalar, bu

Makale Gegmisi: potansiyelin agiga cikariimasinda etkili bir arag olarak gorilmektedir. Mevcut calismada

Gelis 03.09.2025 da STEAM temelli muzik etkinliklerinin 6zel yetenekli 6grencilerin yaraticiik

Diizeltme 06.10.2025 potansiyeline etkisi arastiriimistir. Aragtirmanin yontemi olarak “tek gruplu 6n test-son
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calisma, Bursa Halil inalcik Bilim ve Sanat Merkezi'nde 6grenim géren 20 besinci sinif
Ogrencisi ile ylrutilmugstir. Arastirmada STEAM temelli bes muzik etkinligi tasarlanmis
ve deneysel uygulama 12 hafta devam etmistir. Bu siiregte etkinliklerin 6zel yetenekli
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son test puanlarn arasindaki degisimlerin anlamliligini belirlemek igcin parametrik bir
istatistiksel yontem olan eslestirilmis 6rneklemler t-testi kullanilarak analiz edilmistir.
Sonuglar, 6grencilerin son test yaraticilik puanlarinda istatistiksel olarak anlamli bir artis
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oldugunu gostermistir. Bu dogrultuda, muzik egitiminde disiplinler arasi galismalarin

Arastirma Makalesi ozel yetenekli Ogrencilerin vyaraticilik potansiyelleri lzerinde olumlu etkiler
yaratabilecegi dustinilmektedir. Ayrica ilgili calismanin 6zel yeteneklilerin egitiminde
disiplinler arasi yaklagimlarin rollii Uzerine gelisen literatiire katkida bulunacagi
dustntlmektedir. Buna paralel olarak, mevcut galisma STEAM temelli metodolojilerin
muizik egitiminde yaraticihgl tesvik etmedeki degerini vurgulamaktadir.

Introduction

In contemporary society, information is shaped in parallel with the changing needs and expectations
of individuals and undergoes continuous transformation. This transformation also has an impact on the
field of education. Various approaches are being developed to enable learning and teaching processes to
adapt to these changes (Adeosun & Shanu, 2022). These approaches aim to support students'
development in cognitive, affective, and psychomotor domains in a balanced and holistic manner (Leavy
etal., 2023; Lo & Feng, 2020). However, it is generally accepted that teaching approaches based on a single
discipline are not sufficient to support the comprehensive development of students (Liegeot, 2020; Xu et
al.,, 2022; Kanmaz, 2022). Yakman and Lee (2012) emphasise that interdisciplinary learning enhances
students' ability to apply knowledge in diverse contexts and deepen its meaning. Similarly, Perales and
Aréstegui (2021) and Thompson (2024) state that the integration of multiple disciplines into the core
curriculum has gained importance in contemporary educational research. Kwang-Soon (2021) argues that
sustainable and meaningful knowledge can be produced by relating learning content to real-life situations,
thereby meeting the needs of the 21st century.

In this context, the importance of interdisciplinary approaches in education is increasingly growing,
and STEM applications are coming to the forefront in this direction. The STEM (Science, Technology,
Engineering, and Mathematics) approach aims to integrate the disciplines of science, technology,
engineering, and mathematics to help students acquire the knowledge, skills, and competencies required
for the 21st century. Indeed, Anisimova et al. (2020) emphasise the necessity of incorporating the STEM
approach into educational programs. However, some limitations have also emerged in the development
process of the STEM approach. Although current applications can effectively transmit scientific knowledge,
many researchers indicate that these programs do not adequately support creativity, aesthetic sensitivity,
and human values (Gavrilas & Kotsis, 2025). These criticisms have necessitated the integration of science
and technology with the humanities and arts, paving the way for the emergence of the STEAM approach
(Kim & Auh, 2024).

The fundamental difference between STEM and STEAM lies in the inclusion of art in the learning
process within the STEAM approach. While STEM focuses on developing technical and scientific skills,
STEAM offers a more holistic educational understanding by placing creativity and artistic thinking at the
centre of the learning process (Suarez Millan & Betancourt Arango, 2025). The integration of art into STEM
projects facilitates the acquisition of fundamental artistic values, thanks to the holistic nature of
intelligence and the intrinsic connections between art and science (Morari, 2023). Moreover, art enables
critical thinking rather than rote learning, reducing students' dependence on stereotypical knowledge and
positively influencing learning processes in other disciplines (Poyraz, 2018). This integration also fosters
the strengthening of interdisciplinary connections, enhances teacher-student collaboration, and promotes
the development of a deeper understanding of assessment processes (Wilson, 2018).

Numerous studies have demonstrated that the inclusion of art in the STEM framework enhances
creativity and innovation by promoting multifaceted perspectives on different disciplines (Baker, 2013;
Blatt-Gross, 2015; Barbuscia & Mills, 2017; Dorn, 1999; Grytting, 2000; Gardner, 1990; Heaton, 2021;
Logsdon, 2013; Pascarella et al., 2013; Terada, 2009). Furthermore, integrating art into STEM allows
aesthetic experiences to make meaningful contributions to learning processes and improve the quality of
learning outcomes (Mejias et al.,, 2021). As a result, the STEAM approach is being successfully
implemented in many countries as an effective model for equipping students with the essential skills
required for the 21st century (Bertrand & Namukasa, 2020).
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Music education is not excluded from the STEAM approach. On the contrary, it has the potential to
support learning through developing spatial thinking skills and interdisciplinary interaction (Semenikhina
et al., 2024). The “Summer Music Technology Program” conducted by Gregorio et al. (2015) presents a
concrete example of this integrated approach. In this program, students had the opportunity to explore
fundamental concepts from fields such as engineering, science, and mathematics through inquiry-based
learning modules centred on music technology. Therefore, music is not only a medium for artistic creativity
but can also be considered a learning context in which scientific modes of thinking are reflected and
developed (Miendlarzewska & Trost, 2014).

This holistic and interdisciplinary learning approach provides an exceptionally suitable learning
environment, particularly for gifted students with high cognitive potential and developed levels of
creativity. Considering that the education of gifted students is a priority in many societies, the aim is to
increase the quality of education by developing different approaches and strategies (Jarvis & Henderson,
2014; Karnes & Bean, 2021; Lockhart et al., 2021). In this context, the multifaceted structure of the STEAM
approach is described as an effective model for equipping gifted individuals with 21st-century skills (Yang
et al., 2023). Indeed, the STEAM approach is becoming increasingly widespread in the education of gifted
students (Sattarova, 2025). In a study conducted by Lage-Gomez et al. (2023), the relationship between
interdisciplinary integration, creativity, and motivation of gifted students was examined in three different
STEAM projects; it was found that art brings a multidimensional approach to knowledge and creativity,
and that active participation of students increases motivation.

As in many countries, various programs are conducted in Turkey to educate gifted students. One of the
institutions where these programs are implemented most comprehensively is the Science and Art Centres
(BILSEM), affiliated with the Ministry of National Education. At BILSEM, students receive education in three
main areas of talent: music, art, and general ability. The concept of "general ability" here refers to the
identification and development of students' mental potential. The primary purpose of these centres is to
provide gifted students with advanced cognitive, affective, and social skills (MEB, 2025, October 11). In
line with this goal, it is reported that STEM-based activities are effectively implemented in BILSEM (Ceylan
et al,, 2018).

It has been determined that there are numerous studies conducted on STEM/STEAM applications for
both gifted students and teachers in BILSEMs (Science and Art Centres) in Turkey (Baris & Ecevit, 2019;
Baris, 2019; Bircan & Koksal, 2020; Bulut, 2019; Celik Sahin et al., 2020; Coban et al., 2019; Eker, 2019;
Kalkan & Eroglu, 2017; Nacaroglu & Kizkapan, 2021; Poyraz, 2018; Sahin & Kabasakal, 2018; Sahin, 2021).
However, a large portion of these studies has focused on science and mathematics disciplines. In contrast,
research addressing the STEAM approach in the context of music education appears to be quite limited.
Existing studies are predominantly descriptive in nature. There is a lack of research examining the effects
of STEAM applications within the framework of music education on student creativity, interdisciplinary
thinking, and problem-solving skills, using experimental or mixed-methods approaches (Gurer et al., 2024;
Turhal, 2020). Furthermore, considering the structure of BILSEMs in Turkey and the characteristics of local
music culture, it can be said that STEAM-based music education research conducted in this context would
fill a cultural and contextual gap in the literature.

As today’s complex problem areas necessitate interdisciplinary integration, the STEAM approach
broadens students' analytical thinking horizons and supports the acquisition of cognitive and social skills
required by the age (Rahman et al., 2025). In this context, incorporating art into learning activities not only
enriches aesthetic outputs but also facilitates the integration of creativity and critical thinking into learning
processes (Liu et al., 2023). While creative thinking refers to individuals' capacity to develop flexible,
original, and practical solutions, innovation encompasses the process of transforming these creative ideas
into tangible applications (Vargel et al., 2024). Therefore, the STEAM approach not only encourages
creative thinking but also lays the groundwork for innovative production processes.

Based on this theoretical framework, the present research aims to examine the impact of STEAM-based
music activities on the creative potential of gifted students. In this context, the study investigated whether
there was a significant change in the creative potential levels of gifted students before and after their
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participation in STEAM-based music activities. The sub-problems of the research were determined as
follows:

¢ Does a statistically significant difference exist between the pretest and post-test creative potential
scores of gifted students?

e Does a statistically significant difference exist between the pretest and post-test divergent
exploratory thinking graphic test scores of gifted students?

e Does a statistically significant difference exist between the pretest and post-test divergent
exploratory thinking verbal test scores of gifted students?

e Does a statistically significant difference exist between the pretest and post-test convergent
associative thinking graphic test scores of gifted students?

e Does a statistically significant difference exist between the pretest and post-test convergent
exploratory thinking verbal test scores of gifted students?

In this context, the STEAM-based music activities in the relevant study were designed based on the 5E
Learning Model. This choice is supported by research findings demonstrating that the 5E model has
positive effects on students in the STEAM context (Agisli Celik, 2022; Cetin & Seker, 2022; Given et al.,
2022; Koyunlu Unli & Ddkme, 2022; Leung, 2019). This model, comprising five stages (engagement,
exploration, explanation, elaboration, and evaluation), is one of the instructional models developed to
enhance the effectiveness and efficiency of STEAM education (Ayvaci & Ayaydin, 2018).

While traditional music education often focuses on technical skills and performance, this study
examines how art can assume a transformative function in the STEAM context with a creativity-centred
perspective. It is stated that practices supporting creative thinking can be effective in developing gifted
students' curiosity, interest, and critical thinking skills; particularly structured activities conducted at an
early age can support cognitive development (Piske et al., 2017). Therefore, the findings from this research
are expected to make significant contributions to teachers and educational policies regarding the
integration of interdisciplinary practices into music education and the redesign of educational programs.
Furthermore, this study is significant in demonstrating that creativity, an abstract and often intangible
concept, can be fostered through structured STEAM activities.

Method
Research Model

A one-group pretest-posttest experimental design was used in this study. Experimental research is
aimed to evaluate the effect of a certain idea, practice or procedure on an outcome or dependent variable.
In this process, the intervention or approach to be tested is determined first (Creswell, 2012). Although
this design is generally seen as one of the weaker options, Creswell (2012) stated that it is important to
choose this design when a different approach is planned and implemented. The literature review showed
that many existing studies were designed based on “a one-group pretest-posttest experimental design”
(Aydogdu, 2025; Mohammed et al., 2025; Phinla et al., 2025; ). In this design, participants are subjected
to pretests before the application. After the training process is carried out, posttests are applied. The
results are evaluated by comparing pretest and posttest measurements (Marsden & Torgerson, 2012).
Therefore, a one-group pretest and posttest experimental design is considered to be the most appropriate
approach for the related study.

All procedures in this study complied with the regulations outlined in the Directive for Scientific
Research and Publication Ethics in Higher Education Institutions. None of the Actions Contrary to Scientific
Research and Publication Ethics specified in the directive’s second section were carried out. Necessary
permissions for conducting this research were obtained from the Bursa Uludag University Social and
Human Sciences Research and Publication Ethics Committee (2022-04).
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Study Group

The research group in this study was chosen through the criterion sampling method, which is a type
of purposive sampling technique. Purposive sampling is a non-probabilistic, non-random approach where
participants or cases with high potential to provide valuable information are intentionally selected
according to the aims of the research. This approach helps gather detailed and high-quality data on the
topic being studied (Blylikoztirk et al., 2020). According to Patton (1980), purposive sampling allows
researchers to conduct an in-depth examination of cases rich in information. In criterion sampling, all
cases that meet predetermined criteria are examined. These criteria may be established by the researcher
or drawn from an existing set of standards (Simsek & Yildirim, 2011).

The criteria determined by the researchers are as follows.

e The students are enrolled in the general aptitude program of the centre where the research is
conducted and attend classes regularly,

e Their interest in music (Students who applied for the "STEAM-Based Music Activities" workshop),

e Todeclare that they will voluntarily participate in the activities with the permission of their parents,

e They must be fifth-grade students.

The research group consists of 25 fifth-grade students enrolled in the general aptitude program at the
Science and Art Centre, who registered for the “STEAM-Based Music Activities” workshop, created in
accordance with the aforementioned criteria. However, only 20 students regularly participated in all
activities. Accordingly, the study group of the research comprises a total of 20 fifth-grade students,
consisting of 10 girls and 10 boys.

Preparation of STEAM-Based Music Activities

Five STEAM activities were designed for this study. The duration of each activity was determined based
on its content and interdisciplinary components. Therefore, the experimental process was planned to last
a total of 32 class hours. Throughout the implementation process, the activities were conducted
sequentially. Table 1 presents the titles, implementation durations, and related disciplines of the STEAM-
based music activities.

Table 1
STEAM-Based Music Activities
:::)tlwty Activity Title Duration Related Disciplines
Activity 1 Coding My Designed 4 Weeks/8 Technology/Science/ Mathematics
¥ Instrument Lessons
) .
Activity 2 Digital and Virtual Reality | Weeks/6 Technology/Mathematics
Lessons
) .
Activity 3 Digital and Virtual Reality Il Weeks/6 Technology/Mathematics
Lessons
. Designing a Music Game witha 2 Weeks/6 Technology/Engineering/
Activity 4 .
3D Pen Lessons Mathematics
2 Weeks/6 Technol Engi i
Activity 5  Musical Designs in Tinkercad eeks/ echno ogy/ ngineering/
Lessons Mathematics

As presented in Table 1, the first activity, “Coding My Design Instrument”, was designed to last four
weeks (eight lessons). This activity brought together the disciplines of technology, science, and
mathematics within the context of music education. Each of the other activities was designed to last two
weeks (six lessons). Activity 2 and Activity 3 were linked to the disciplines of technology and mathematics.
Activity 4, “Designing a Music Game with a 3D Pen”, and Activity 5 “Musical Designs in Tinkercad” are
based on the integration of technology, engineering, and mathematics. The activities in Table 1 are briefly
introduced below.
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Coding My Designed Instrument

This activity, planned as a total of eight lesson hours (two lessons per week) over four weeks, has been
structured using the 5E instructional model. In the engagement phase, students were encouraged to think
about the formation of sounds and their transmission through digital tools, and their curiosity was aimed
to be supported by sharing their previous experiences with music and technology. In the exploration
phase, the goal was for students to recognise the basic components of the Scratch program and the Makey
Makey kit, make connections with conductive materials, and observe how coded sounds can be associated
with physical interaction. In the explanation phase, under teacher guidance, activities were conducted to
create rhythmic patterns and melodies using the Scratch program (Scratch, 2025, June 26), thereby
contributing to the understanding of the relationship between digital coding, sound production, and
conductivity. In the elaboration phase, students were supported in designing their own musical
instruments using recycled materials and developing their musical expressions by integrating their created
codes with these designs. In the evaluation phase, students were expected to reflect on their learning
processes, share their experiences, and review both their designs and their awareness of STEAM concepts.
Images related to the implementation process of Activity 1 are presented in Figure 1.

Figure 1
Visuals of Activity 1 Process (Ozer, 2023)

Digital and Virtual Reality |

This activity, implemented over two weeks comprising a total of six lesson hours, was designed in
accordance with the 5E instructional model and aimed to integrate Scratch software with virtual reality
applications. In the engagement phase, the goal was to awaken students' curiosity through discussions on
how digital technologies can be used to represent and interpret musical concepts. In the exploration
phase, students were asked to design short animations in the Scratch program, introducing a symphonic
instrument of their choice. This process is designed to enable students to experience the creative
application of digital tools. The explanation phase focused on the relationship between sound, movement,
and digital representation, and students were supported in developing their animations accordingly. In
the elaboration phase, an introductory presentation on conducting was given, after which students had
the opportunity to experience a conducting simulation through the virtual reality application Maestro:
The Masterclass (Maestro, 2024, July 15), allowing them to associate bodily movements with musical
expression. In the evaluation phase, students were encouraged to reflect on their learning experiences,
discuss the contribution of virtual and digital tools to their musical understanding, and receive feedback
on both their creative processes and digital competencies. Figure 2 presents visuals related to the “Digital
and Virtual Reality I” activity.
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Figure 2
Visuals of Activity 2 Process (Ozer, 2023)

Digital and Virtual Reality Il

This activity, titled “Digital and Virtual Reality 11”, was implemented over two weeks, comprising a total
of six lesson hours, and was structured according to the 5E instructional model. In the engagement phase,
students' attention was directed to the concept of rhythm and its relationships between music,
mathematics, and technology. In the exploration phase, students utilised the Groove Pizza program to
conduct interactive studies on mathematical shapes and rhythmic patterns, thereby experiencing rhythm
both visually and auditorily (Hein & Srinivasan, 2019). In the explanation phase, the Musicca digital
learning environment, which offers interactive activities for instruments such as piano, guitar, bass guitar,
and drums, was introduced, supporting the development of students’ rhythm perception during this
process (Musicca, 2023, July 15). In the elaboration phase, students experienced virtual drumming
through the Air Drums application, a free virtual reality simulation developed by Meta, which provided an
opportunity to integrate rhythmic movement with sensory interaction (Air Drums, 2024, July 19,). In the
evaluation phase, students reflected on their learning processes. They discussed the contributions of
different digital and virtual environments to the development of their rhythm skills and general musical
awareness. Images related to the implementation process of the Digital and Virtual Reality Il activity are
presented in Figure 3.

Figure 3
Visuals of Activity 3 Process (Ozer, 2023)

Music Game Design with 3D Pen

This activity, titled “Music Game Design with 3D Pen”, is planned for a total of six lesson hours, with
three lessons per week, and is structured according to the 5E instructional model. During the engagement
phase, students' curiosity was piqued through discussions on how three-dimensional materials can be
utilised to represent musical concepts and support learning. In the exploration phase, the 3D pen was
introduced to students as an educational tool, and small study groups were formed to conduct preliminary
research on potential music game designs. In the explanation phase, guidance was provided for three-
dimensional modelling of musical terms and symbols. During this process, the relationship between visual
representation, design, and musical meaning was emphasised. In the elaboration phase, students
collaboratively designed and created game elements using the 3D pen. Students transformed abstract
musical concepts into concrete models that activate both their visual and tactile senses. In the evaluation
phase, students shared their designs, reflected on the process, and discussed how the 3D modelling
experience contributed to the development of their musical concepts and problem-solving skills through
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creativity and collaboration. Images related to the implementation process of the Music Game Design
with 3D Pen activity are presented in Figure 4.

Figure 4
Visuals of Activity 4 Process (Ozer, 2023)

Todiats

——_—

Musical Designs in Tinkercad Programme

This activity, titled “Musical Designs in Tinkercad”, was implemented over two weeks, with a total of
six lesson hours, three hours per week, and was structured according to the 5E instructional model. In the
engagement phase, discussions were held on how digital design tools can be used to represent musical
concepts and support creative expression. In the exploration phase, the focus was on the basic features
of the Tinkercad program, which students had previously practised (Tinkercad, 2024, July 19). In the
explanation phase, students were instructed on how to design music-related objects, emphasising the
relationship between music, design, and technology throughout this process. In the elaboration phase,
students were asked to create three-dimensional musical designs in the Tinkercad environment, utilising
the knowledge they had acquired. This process is believed to have strengthened students' ability to
integrate artistic and technical knowledge while developing their computational, creative, and design-
oriented thinking skills (Cadena-Blanco et al., 2022; Mohapatra et al., 2020). In the evaluation phase,
students reflected on their learning experiences. They discussed how digital modelling tools helped them
understand the interdisciplinary relationships between engineering, art, and music within the STEAM
approach framework. Images related to the implementation process of the Musical Designs in Tinkercad
activity are presented in Figure 5.

Figure 5
Visuals of Activity 5 Process (Ozer, 2023)

S

P |

2

Data Collection Tools

In this study, the Evaluation of Potential Creativity (EPoC) test was employed to examine the impact
of STEAM-based music activities on the creative potential of gifted students. Developed by Todd Lubart
and Maud Besangon at Paris Descartes University and Baptiste Barbot at Yale University, the test is
grounded in research conducted between 2000 and 2010 on the development of creative thinking in
children (Lubart et al., 2013). The EPoC test includes verbal and graphic subtests that measure divergent
and convergent thinking skills in primary and secondary school students. EPoC consists of 4 sub-
dimensions; “Divergent Exploratory Thinking Graphical Test, Divergent Exploratory Thinking Verbal Test,
Convergent Integrative Thinking Graphical Test and Convergent Integrative Thinking Verbal Test”. The
scores obtained from each of these sub-dimensions are classified at seven levels: very high, high, upper
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regular, average, lower normal, weak and very weak (Dereli, 2019; Lubart et al., 2013). It serves as a
diagnostic tool using pre-tests and post-tests to monitor and evaluate creative potential in educational
programmes that promote creativity. The test assesses both divergent thinking (generating a wide variety
of ideas) and convergent thinking (producing a single creative outcome, such as a drawing or composition)
(Lubart et al., 2022). The EPoC has demonstrated validity and reliability, with an inter-rater reliability rate
of 87%.

Data Analysis

The Shapiro-Wilk normality test was applied to assess the distribution of the data obtained from the
EPoC used in this study. Various statistical tests can be employed to examine the normality of data
distributions, with the Shapiro-Wilk test being one of the most widely used methods for this purpose
(Altunisik et al., 2007). In this study, it was determined that the results obtained from the Shapiro-Wilk
test revealed that the data showed a normal distribution. Accordingly, we used the paired samples t-test,
a parametric test, to analyse the data obtained from students’ EPoC scores. The paired samples t-test is
used to compare measurements taken from the same group at different times using the same data
collection instrument. This test is used to determine whether there is a statistically significant difference
between the means of paired data values (Can, 2019). A standard t-test requires the assumption of a
normal distribution. However, evidence suggests that non-normality is not a problem if skewness and
kurtosis are not extreme, e.g. above =3 (Ross & Willson, 2017). The results of the Shapiro-Wilk normality
test are given in Table 2.

Table 2

Shapiro-Wilk Test of Normality — EPoC
N Statictic df p
20 .981 20 .941

Based on the Shapiro-Wilk test results displayed in Table 2, the p-value is greater than 0.05 (p=.941),
which suggests that the data follow a normal distribution. Furthermore, the skewness (.136) and kurtosis
(-.174) values for the differences between pretest-posttest scores are within the range of -1.5 to +1.5,
indicating a symmetrical distribution and supporting the normality assumption. This conclusion is also
visually supported by the Normal Q-Q plot of the EPoC test data shown in Graph 1.

Graph 1
Q-Q Plot of EPoC Scores for Normality
3

Expected Normal

50 1] S0 100 150

Observed Value

As shown in Graph 1, the compared values align along a 45-degree line, indicating normality. Given
this assumption, a paired samples t-test was conducted to examine differences between pretest and
posttest scores.
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Validity and Reliability

In this research, the validity and reliability process was considered during the preparation, data
collection, and analysis stages. The validity of STEAM-based music activities was ensured through
literature reviews and expert opinions. The content of the activities was based on STEAM education and
the 5E learning model principles; teaching materials used in the Science and Art Centre were examined
and evaluated for their suitability to the research group. Music education-related activities were
identified, and necessary adjustments were made through consultation with teachers experienced in the
STEAM approach and experts in relevant fields. The Evaluation of Creative Potential Test (EPoC) was used
as a data collection tool in the research. The test has undergone international validity and reliability
studies, with an inter-rater reliability rate of 87% reported (Lubart et al., 2022). In this research, the
Turkish adaptation of the test was employed, and measurements were conducted in accordance with the
guidelines and under similar conditions.

Additionally, pretest-post-test applications were standardised in the data collection process; duration,
instructions, and environmental conditions were arranged similarly for all participants. Before analysis,
data were checked twice to minimise potential data entry errors. These practices support the consistency
of the measurement and implementation processes used in the study.

Findings

In this section, in line with the sub-problems of the research, the results of the EPoC test are presented,
which was conducted to investigate the effect of STEAM-based music activities on gifted students'
creative potential and divergent and convergent thinking dimensions. In this context, the findings
obtained by comparing the students' pre-test and post-test scores are presented separately for each sub-
dimension.

1. Findings Related to Pretest and Posttest EPoC Scores of Gifted Students

Table 3 presents the results of the paired samples t-test conducted to determine whether there is a
significant difference between the pre-test and post-test creative potential scores of gifted students on
the EPoC test.

Table 3
T-Test Statistics for Paired Samples of EPoC Scores
Test N X S sd t P
Pretest 20 372.45 35.81 19 -5.08 0.001
Posttest 20 416.3 32.93

As indicated in Table 3, the mean test scores before and after the activities differ significantly [t(19)=
-5.08, p< 0.001]. The average score of students in the pre-test was calculated as 372.45, while in the post-
test it was 416.30. This difference demonstrates that STEAM-based music activities significantly increased
students' creative potential levels. This finding indicates that music activities designed with the STEAM
approach can be effective in developing not only artistic creativity but also cognitive flexibility, problem-
solving, and innovative thinking skills.

2. Findings Related to Pretest and Posttest EPoC Divergent Exploratory Thinking Graphic Test Scores
of Gifted Students

Table 4 presents the results of the paired samples t-test conducted to determine the difference
between the pre-test and post-test scores of gifted students on the EPoC Divergent Exploratory Thinking
Graphic Test.
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Table 4
T-Test Statistics for the Divergent Exploratory Thinking Subscale of the EPoC Graphical Test
Test N X S sd t P
Pretest 20 96.75 10.40 19 -2.84 0.01
Posttest 20 104.45 8.45

As shown in Table 4, there is a statistically significant difference between the mean scores obtained
before and after the activities on the Divergent Exploratory Thinking subscale of the EPoC Graphical Test
[t(19)= -2.84, p< .001]. The average score of students in the pre-test was calculated as 96.75, while the
average score in the post-test was 104.45. This increase demonstrates that STEAM-based music activities
are effective in developing students’ visual and creative thinking skills. These findings reveal that students
have shown improvement, particularly in analysing visual images, generating new ideas, and exploring
different ways of thinking. Therefore, it can be said that music-based STEAM activities support students'
divergent thinking skills, thereby strengthening the exploratory aspect of creativity.

3. Findings Related to Pretest and Posttest EPoC Divergent Exploratory Thinking Verbal Test Scores
of Gifted Students

Table 5 presents the results of the paired samples t-test conducted to determine the difference
between the pre-test and post-test scores of gifted students on the EPoC Divergent Exploratory Thinking
Verbal Test.

Table 5
T-Test Statistics for the Divergent Exploratory Thinking Subscale of the EPoC Verbal Test
Test N X S sd t p
Pretest 20 95.20 16.96 19 -2.23 0.038
Posttest 20 104.45 11.95

As shown in Table 5, a statistically significant difference was observed between the mean scores from
the pretest conducted before the activities and the posttest administered afterward, highlighting the
effect of the intervention [t(19)=-2.23, p< .001]. The average score of students in the pre-test was 95.20,
while in the post-test, it was 104.45. This result indicates that STEAM-based music activities have a
positive effect on students' divergent thinking skills in the verbal domain. The findings reveal that students
improved their skills, such as generating ideas, verbally expressing their thoughts, developing alternative
explanations, and using creative language, after participating in the activities.

4. Findings Related to Pre-Test and Post-Test EPoC Convergent-Integrative Thinking Graphic Test
Scores of Gifted Students

Table 6 presents the results of the paired samples t-test conducted to determine the difference
between the pre-test and post-test scores of gifted students on the EPoC Convergent-Integrative Thinking
Graphic Test.

Table 6
T-Test Statistics for the Convergent Integrative Thinking Subscale of the EPoC Graphical Test
Test N X S sd t P
Pretest 20 90.95 14.46 19 -5.21 0.001
Posttest 20 107 10.30

As seen in Table 6, there is a statistically significant difference between the mean scores from the
pretest administered before the activities and the posttest given afterward, indicating the effect of the
intervention [t(19)=-5.21, p< .001]. The average score of students in the pre-test was 90.95, while in the
post-test, it was 107.00. This difference indicates that STEAM-based music activities have significantly
improved students’ integrative thinking skills through the use of graphical representations. The findings
reveal that students showed improvement in cognitive processes, such as relating different ideas,
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integrating information, and drawing meaningful conclusions from visual data, after participating in the
activities. This finding demonstrates that the STEAM approach contributes not only to students' creative
production processes but also to their analytical thinking and synthesis skills.

5. Findings Related to Pre-Test and Post-Test EPoC Convergent-Integrative Thinking Verbal Test
Scores of Gifted Students

Table 7 presents the results of the paired samples t-test conducted to determine the difference
between the pre-test and post-test scores of gifted students on the EPoC Convergent-Integrative Thinking
Verbal Test.

Table 7
T-Test Statistics for the Convergent Integrative Thinking Subscale of the EPoC Verbal Test
Test N X S sd t p
Pretest 20 89.55 10.96 19 -3.84 0.001
Posttest 20 100.4 13.41

As shown in Table 7, statistically significant differences were found between the mean scores of the
pre-test administered before the activities and the post-test administered afterward [t(19)= -3.84, p<
.001]. The average score of students in the pre-test was 89.55, while in the post-test, it was 100.40. This
increase demonstrates that STEAM-based music activities significantly improved students' convergent
thinking skills in the verbal domain. These findings reveal that students made progress in their abilities to
establish connections between different pieces of information, make logical inferences, and express ideas
by integrating them after participating in the activities.

Discussion, Conclusion and Recommendations

The findings obtained in this research demonstrate that STEAM-based music activities have a
significant impact on the creative potential of gifted students. When comparing the pre-test and post-test
results from the EPoC test, significant increases were detected in both the students' general creative
potential scores and in the dimensions of divergent and convergent thinking. In particular, the score
increases observed in the sub-dimensions of divergent thinking tests reveal that students' abilities to
generate new ideas, develop original solutions, and make creative associations have improved. Similarly,
the findings obtained in the convergent thinking sub-dimensions indicate that students have also made
notable progress in their skills of combining ideas, holistic thinking, and logical reasoning. These results
show that music education is not merely an aesthetic field, but also provides an interdisciplinary learning
environment that develops students' high-level cognitive, creative, and technological skills. It has been
concluded that STEAM-based music activities are an effective tool in developing gifted students' creative
thinking, problem-solving, productivity, and innovative thinking skills.

The findings obtained are largely consistent with similar studies in the literature. Research shows that
STEM/STEAM approaches play a significant role in the development of students' creativity and
technological skills. Sirajudin et al. (2021, July 14-15), Wongta et al. (2020), and Hebebci and Usta (2022)
state that STEM-based learning supports students' creative thinking skills. Cheng et al. (2022) and
Papadakis and Kalogiannakis (2022) emphasise that the STEAM approach is an effective strategy in
developing students' creativity and ability to interact with technology.

Guyotte et al. (2015) and ElSayary (2021) report that integrating art into STEM fields has a positive
impact on students' motivation, attitude, and creativity levels. In this regard, STEAM education is
considered a practical learning approach for acquiring the essential skills required for the 21st century
(Sirajudin et al., 2021, July 14-15). Furthermore, Aguilera and Ortiz-Revilla (2021) indicate, through a
comparative examination of STEM/STEAM-based educational interventions, that both approaches
support students' creativity. However, the effects have not yet been framed within a clear conceptual and
methodological context. In parallel with this view, Henriksen (2013) argues that incorporating art into
STEM education enhances both the cognitive and creative capacities of students by promoting
interdisciplinary thinking.
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The integration of art into the educational process within the framework of the STEAM approach
not only allows students to explore different developmental paths but also contributes to educators'
awareness of how and to what extent they can support interdisciplinary learning processes that
encourage creative thinking in a social context (Chen & Lo, 2019). While there are various approaches to
the role of art in STEAM education, these approaches are mostly shaped within the framework of the
"utilitarian perspective of art". In other words, art is often positioned as a tool to support learning in STEM
fields (Ge et al., 2015). However, Sousa and Pilecki (2013) state that artistic skills are used as scientific
tools by many scientists, mathematicians, and engineers. These skills encompass cognitive and sensory
competencies, including careful observation, evaluating objects from different angles, meaning-making,
expressing observations, working collaboratively, spatial thinking, and kinesthetic perception.

Today, developing students' creativity, especially in STEAM fields, is one of the primary goals of
education (Cheng et al., 2022). The STEAM approach, which integrates these disciplines holistically, is
considered a promising strategy for developing students' creative and technological skills (Papadakis &
Kalogiannakis, 2022). Furthermore, this approach is seen as one of the learning activities that can be
effective in imparting fundamental skills that have gained importance in 21st-century education (Sirajudin
et al., 2021, July 14-15). In this context, the interdisciplinary learning environment offered by the STEAM
approach also brings about the use of various technological tools and applications to support students'
creativity.

One of the tools used in this research is virtual reality applications. The literature states that
integrating virtual reality technologies with music education can positively affect learning experiences by
improving students' skills such as active listening, concentration and time management (Innocenti et al.,
2019). Another tool included in the study was 3D (three-dimensional) pencils. Although these tools were
initially designed as toys for children, there are findings that they are effective in terms of students'
creative design production and creating working drafts when used in an educational context. Chun (2021)
suggests that design-based education using 3D pencils can improve students' creativity and problem-
solving skills.

One of the activities applied in the research is based on game design. This approach, which focuses
on the relationship between games, technology and learning, aims to develop different educational
games and interactive outputs. This process is aimed at helping students develop creativity and
collaborative problem-solving skills and design game-based solutions to real problems and opportunities
in their society (Arnab et al., 2019). In his master's thesis, Cai (2019) argues that the game design-based
thinking approach can increase creativity and empathy in students in the context of STEAM education.
This study offers an innovative perspective on art education from a STEAM perspective and guides
educators on how game design thinking can be integrated into other disciplines, especially STEAM. In
addition, numerous studies have shown that educational games can increase students' learning
motivation and academic efficiency. In recent years, enriched content and interaction elements
integrated into games have increased the popularity of these educational tools (Liu & Chen, 2013).

Based on the literature review and the findings of this study, it can be inferred that incorporating
the STEAM approach into music education processes may significantly enhance the creative potential of
gifted students. Future research with gifted students is expected to further promote the integration of
technology into music education and foster the development of innovative outcomes. Accordingly, it is
recommended that educators working with gifted students consider incorporating similar activities into
their curricula and examine them from multiple perspectives.

Furthermore, it is crucial for music educators to familiarize students with web-based music
applications and incorporate these digital tools into instruction in alignment with contemporary
educational practices. Teachers should thus be prepared to design and implement effective music and
STEAM activities. In response to this need, it is recommended that teacher education programs include
content on STEAM-based music instruction, and that in-service training be provided to support music
teachers’ professional development in this area. Such programs should equip teachers with the necessary
knowledge and skills to apply music effectively within interdisciplinary educational contexts.
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As a result, it is thought that the integration of the STEAM approach into music education should not
only be limited to field applications but should also be implemented for pre-service teachers studying in
music education departments of universities. In this context, higher education institutions must direct
their students to interdisciplinary studies in order to adopt innovative, creative and holistic approaches
to education.

Itis predicted that STEAM-based applications to be carried out for students with different age groups
and characteristics in the field of music education will provide contextual diversity to the related research,
especially in Turkey, and make significant contributions to the literature. In this direction, it is suggested
that researchers should examine the effects of STEAM-based music activities on student creativity more
comprehensively with experimental designs with control groups.

It is also considered that research aiming to develop students’ multidimensional skills through
STEAM-based music activities can enhance the quality of music education. In this regard, it is important
for future studies to investigate the sustainability and long-term impacts of STEAM-based music practices.
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Tiirkge Siirimui

Giris

Cagdas toplumlarda bilgi, bireylerin degisen gereksinim ve beklentilerine paralel olarak bicimlenmekte
ve sirekli bir déniisiim gecirmektedir. Bu déniisiim, egitim alaninda da etkisini gstermektedir. Ogrenme
ve Ogretme sireglerinin de bu degisimlere uyum saglayabilmesi amaciyla ¢esitli yaklagimlar
gelistiriimektedir (Adeosun & Shanu, 2022). Bu yaklasimlar, 6grencilerin bilissel, duyussal ve psikomotor
alanlarda dengeli ve biitlincil bir bicimde gelisimini desteklemeyi hedeflemektedir (Leavy vd., 2023; Lo &
Feng, 2020). Bununla birlikte, yalnizca tek bir disipline dayali 6gretim yaklasimlarinin 6grencilerin kapsamh
gelisimini desteklemede yeterli olmadigi genel olarak kabul edilmektedir (Kanmaz, 2022; Liegeot, 2020; Xu
vd., 2022). Yakman ve Lee (2012), disiplinlerarasi 6grenmenin, 6grencilerin bilgiyi farkli baglamlarda
kullanabilme ve anlami derinlestirme becerilerini artirdigini vurgulamaktadir. Benzer bigcimde, Perales ve
Aréstegui (2021) ile Thompson (2024), birden fazla disiplinin temel mifredata entegre edilmesinin ¢agdas
egitim arastirmalarinda 6nem kazandigini belirtmektedir. Kwang-Soon (2021) ise, 6grenme igeriginin
gercek yasam durumlariyla iliskilendirilmesi yoluyla stirdlralebilir ve anlamli bilginin Gretilebilecegini, bu
sayede 21. ylzyilin gereksinimlerinin karsilanabilecegini ileri sirmektedir.

Bu baglamda, egitimde disiplinlerarasi yaklasimlarin 6nemi giderek artmakta ve bu dogrultuda STEM
uygulamalari 6ne ¢cikmaktadir. STEM (Science, Technology, Engineering and Mathematics) yaklasimi, bilim,
teknoloji, mihendislik ve matematik disiplinlerini butilinlestirerek 6grencilerin 21. ylzyilin gerektirdigi
bilgi, beceri ve yetkinlikleri kazanmalarini amaglamaktadir. Nitekim Anisimova ve digerleri (2020), STEM
yaklasiminin egitim programlarina dahil edilmesinin gerekliligini vurgulamaktadir. Bununla birlikte, STEM
yaklasiminin gelisim sirecinde bazi sinirliliklar da ortaya ¢ikmistir. Mevcut uygulamalarin bilimsel bilgiyi
etkili bicimde aktarabilmesine ragmen, bircok arastirmaci bu programlarin yaraticilik, estetik duyarlk ve
insani degerleri yeterince desteklemedigini belirtmektedir (Gavrilas & Kotsis, 2025). Bu elestiriler, bilim ve
teknolojinin beseri bilimler ve sanatla butiinlesmesini zorunlu kilmis ve STEAM yaklasiminin ortaya
¢tkmasina zemin hazirlamistir (Kim & Auh, 2024).

STEM ve STEAM arasindaki temel fark, STEAM vyaklasiminda sanatin 6grenme sirecine dahil
edilmesidir. STEM teknik ve bilimsel becerilerin gelistiriimesine odaklanirken, STEAM yaraticiligi ve sanatsal
diisinmeyi 6grenme sirecinin merkezine yerlestirerek daha butiincll bir egitim anlayisi sunmaktadir
(Sudrez Millan & Suarez Millan, 2025). Sanatin STEM projelerine entegre edilmesi, zekanin bltinsel dogasi
ve sanat ile bilim arasindaki icsel baglantilar sayesinde, temel sanatsal degerlerin kazanilmasini
kolaylastirmaktadir (Morari, 2023). Ayrica sanat, ezbere dayali 6grenmeden ziyade elestirel diisinmeye
olanak taniyarak 6grencilerin kaliplasmis bilgiye bagimlihigini azaltmakta ve diger disiplinlerdeki 6grenme
sireglerini olumlu yonde etkilemektedir (Poyraz, 2018). Bu entegrasyon ayni zamanda disiplinler arasi
baglarin gliclenmesini, 6gretmen—6grenci is birliginin artmasini ve degerlendirme siireglerinde daha derin
bir anlayisin gelismesini tesvik etmektedir (Wilson, 2018).

Sanatin STEM cercevesine dahil edilmesinin, farkh disiplinlere iliskin cok yonli bakis agilarini tesvik
ederek yaraticihgl ve inovasyonu artirdigl, bircok arastirma tarafindan ortaya konmustur (Baker, 2013;
Blatt-Gross, 2015; Barbuscia & Mills, 2017; Dorn, 1999; Grytting, 2000; Gardner, 1990; Heaton, 2021;
Logsdon, 2013; Pascarella vd., 2013; Terada, 2009). Ayrica, sanatin STEM’e entegre edilmesi estetik
deneyimlerin 6grenme siireglerine anlamli katkilar saglamasina olanak tanimakta ve 6grenme ciktilarinin
niteligini artirmaktadir (Mejias vd., 2021). Bu nedenle STEAM vyaklasimi, 6grencilere 21. yizyilin
gerektirdigi temel becerileri kazandirmada etkili bir model olarak birgok tilkede basariyla uygulanmaktadir
(Bertrand & Namukasa, 2020).

Muzik egitimi de STEAM yaklasiminin disinda degildir. Aksine, uzamsal diisiinme becerilerini gelistirme
ve disiplinlerarasi etkilesim yoluyla 6grenmeyi destekleme potansiyeline sahiptir (Semenikhina vd., 2024).
Gregorio ve digerleri (2015) tarafindan yiratilen “Yaz Mizik Teknolojisi Programi”, bu butlinlesik
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yaklasimin somut bir 6rnegini sunmaktadir. Bu programda 6grenciler, mizik teknolojisine dayali sorgulama
o6grenme modiilleri araciligiyla miihendislik, fen ve matematik gibi alanlarin temel kavramlarini kesfetme
firsati bulmuslardir. Dolayisiyla muzik, yalnizca sanatsal yaraticiigin bir araci degildir, ayni zamanda bilimsel
disinme bigimlerinin yansitildigi ve gelistirildigi bir 6grenme baglami olarak da degerlendirilebilir
(Miendlarzewska & Trost, 2014).

Bu batiuncil ve disiplinler arasi 6grenme yaklasimi, 6zellikle bilissel potansiyeli yiksek ve yaraticilik
diizeyleri gelismis olan 6zel yetenekli 6grenciler i¢in son derece uygun bir 6grenme zemini sunmaktadir.
Ozel vyetenekli &grencilerin egitiminin birgok toplumda &ncelikli bir konu oldugu géz ©niinde
bulunduruldugunda, farkli vyaklasimlar ve stratejiler gelistirilerek egitim kalitesinin artirilmasi
hedeflenmektedir (Jarvis & Henderson, 2014; Karnes & Bean, 2021; Lockhart vd., 2021). Bu baglamda,
STEAM yaklasiminin gok yonli yapisinin 6zel yetenekli bireyleri 21. ylzyil becerileriyle donatmada etkili bir
model oldugu belirtiimektedir (Yang vd., 2023). Nitekim, STEAM yaklasimi &6zel yetenekli 6grencilerin
egitiminde de giderek yayginlasmaktadir (Sattarova, 2025). Lage-Gomez ve digerleri (2023) tarafindan
ylratalen bir calismada, lg farkh STEAM projesinde disiplinlerarasi entegrasyon, yaraticilik ve oOzel
yetenekli 6grencilerin motivasyonu arasindaki iliski incelenmis; sanatin bilgi ve yaraticiliga ¢cok boyutlu bir
yaklasim kazandirdig ve 6grencilerin aktif katiliminin motivasyonu artirdigi tespit edilmistir.

Bircok Ulkede oldugu gibi, Turkiye'de de 6zel yetenekli 6grencilerin egitimine yonelik gesitli programlar
yurutlilmektedir. Bu programlarin en kapsamh bigcimde uygulandigi kurumlardan biri, Milll Egitim
Bakanhgr’na bagli Bilim ve Sanat Merkezleri (BILSEM)'dir. BILSEM'lerde dgrenciler miizik, resim ve genel
yetenek olmak Uzere (¢ temel yetenek alaninda egitim almaktadir. Buradaki “genel yetenek” kavrami,
ogrencilerin zihinsel potansiyellerinin belirlenmesi ve gelistirilmesini ifade etmektedir. Merkezlerin temel
amaci, ozel yetenekli 6grencilere st dizey bilissel, duyussal ve sosyal beceriler kazandirmaktir (MEB,
2025, 11 Ekim). Bu hedef dogrultusunda, BILSEM’lerde STEM tabanli etkinliklerin etkili bicimde uygulandig
bildirilmektedir (Ceylan vd., 2018).

Turkiye’de BILSEM’lerde, hem 6zel yetenekli 6grencilere hem de égretmenlere yénelik STEM/STEAM
uygulamalari Gizerine gergeklestirilen ¢ok sayida ¢alismanin bulundugu tespit edilmistir (Baris, 2019; Baris
& Ecevit, 2019; Bircan & Koksal, 2020; Bulut, 2019; Celik Sahin vd., 2020; Coban vd., 2019; Eker, 2019;
Kalkan & Eroglu, 2017; Nacaroglu & Kizkapan, 2021; Poyraz, 2018; Sahin, 2021; Sahin & Kabasakal, 2018).
Ancak bu calismalarin biyuk bir bélima fen ve matematik disiplinlerinde yogunlasmistir. Buna karsin,
mizik egitimi baglaminda STEAM yaklasimini ele alan arastirmalarin oldukca sinirli oldugu gorilmektedir.
Mevcut calismalarin ¢ogunlukla betimsel nitelikte oldugu goérilmektedir. Mizik egitimi cergevesinde
STEAM uygulamalarinin, 6grenci yaraticihg ile disiplinlerarasi disinme ve problem ¢dzme becerileri
lizerindeki etkilerini deneysel ya da karma yontemle inceleyen arastirmalara ise rastlanmamaktadir (Glirer
vd., 2024; Turhal, 2020). Ayrica Tirkiye’deki BILSEM yapisi ve yerel miizik kiltiriiniin 6zellikleri dikkate
alindiginda, bu baglamda gergeklestirilecek STEAM temelli mizik egitimi arastirmalarinin kiltirel ve
baglamsal bir literatlir boslugunu dolduracagi soylenebilir.

Gilnlmiuzin karmasik problem alanlari, disiplinler arasi biitlinlesmeyi zorunlu kildigindan, STEAM
yaklasimi 6grencilerin analitik diisinme ufkunu genisletmekte ve c¢agin gerektirdigi bilissel ile sosyal
becerilerin edinimini desteklemektedir (Rahman vd., 2025). Bu baglamda, sanati 6grenme etkinliklerine
dahil etmek yalnizca estetik g¢iktilari zenginlestirmekle kalmamakta; ayni zamanda yaraticilik ve elestirel
diisinmenin 6grenme slreglerine entegre edilmesini de kolaylastirmaktadir (Liu vd., 2023). Yaratici
diisinme, bireylerin esnek, 6zgiin ve etkili gozimler gelistirebilme kapasitesini ifade ederken, yenilik bu
yaratici fikirlerin somut uygulamalara donustirilmesi siirecini kapsamaktadir (Vargel vd., 2024).
Dolayisiyla, STEAM yaklasimi hem yaratici diislinmeyi tesvik etmekte hem de yenilikgi liretim slireglerine
zemin hazirlamaktadir.

Bu kuramsal cergeveden hareketle, mevcut arastirma STEAM tabanli mizik etkinliklerinin 6zel yetenekli
ogrencilerin yaratici potansiyelleri {zerindeki etkisini incelemeyi amaglamaktadir. Bu kapsamda,
arastirmada 6zel yetenekli 6grencilerin STEAM tabanh mizik etkinliklerine katilimi 6ncesi ve sonrasinda
yaratici potansiyel dizeylerinde anlamli bir degisim olup olmadigl incelenmistir. Arastirmanin alt
problemleri su sekilde belirlenmistir:
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o (Ozel yetenekli dgrencilerin 6n test ve son test yaratici potansiyel puanlar arasinda istatistiksel
olarak anlamli bir fark var midir?

o Ozel yetenekli égrencilerin 6n test ve son test iraksak kesfedici diisiinme grafik test puanlari
arasinda anlaml bir fark var midir?

o (Ozel yetenekli 6grencilerin 6n test ve son test iraksak kesfedici diisiinme sozel test puanlari arasinda
anlamli bir fark var midir?

o (Ozel yetenekli 6grencilerin 6n test ve son test yakinsak ¢agrisimsal diisinme grafik test puanlari
arasinda anlaml bir fark var midir?

o (Ozel yetenekli 6grencilerin 6n test ve son test yakinsak kesfedici diisinme sézel test puanlari
arasinda anlaml bir fark var midir?

Bu kapsamda ilgili calismadaki STEAM tabanh miizik etkinlikleri, 5E Ogrenme Modeli esas alinarak
tasarlanmistir. Bu seg¢im, 5E modelinin STEAM baglaminda 6grenciler lizerinde olumlu etkiler yarattigini
ortaya koyan arastirma bulgulariyla desteklenmektedir (Agish Celik, 2022; Cetin & Seker, 2022; Glven vd.,
2022; Koyunlu Unlii & Dékme, 2022; Leung, 2019). Bes asamadan (dikkat cekme, kesfetme, aciklama,
derinlestirme, degerlendirme) olusan bu model, STEAM egitimini daha etkili ve verimli kilmak amaciyla
gelistirilen 6gretim modellerinden biridir (Ayvaci & Ayaydin, 2018).

Geleneksel miuzik egitimi ¢ogunlukla teknik beceriler ve performansa odaklanirken, bu calisma
yaraticihk merkezli bir bakis agisiyla sanatin  STEAM baglaminda nasil dondstlricd  bir islev
Ustlenebilecegini incelemektedir. Yaratici dislinmeyi destekleyen uygulamalarin 6zel yetenekli
ogrencilerin merak, ilgi ve elestirel disiinme becerilerini gelistirmede etkili olabilecegi; 6zellikle erken
yasta gerceklestirilen yapilandiriimis etkinliklerin bilissel gelisimi destekleyebilecegi belirtiimektedir (Piske
vd., 2017). Dolayisiyla bu arastirmadan elde edilecek bulgularin, mizik egitimine disiplinler arasi
uygulamalarin entegrasyonu ve egitim programlarinin yeniden tasarimi konusunda 6gretmenlere ve egitim
politikalarina dnemli katkilar sunmasi beklenmektedir. Ayrica, bu galisma, soyut ve genellikle 6lglilmesi zor
bir kavram olan yaraticiligin, yapilandiriimig STEAM etkinlikleri araciligiyla tesvik edilebilecegini gdstermesi
bakimindan énemlidir.

Yoéntem
Arastirma Modeli

Bu arastirmada tek gruplu 6n-test ve son-test deneysel desen uygulanmistir. Bir deneysel arastirmada,
belirli bir fikir, uygulama ya da prosedirin bir sonu¢ ya da bagimli degisken Uzerindeki etkisini
degerlendirmek amacglanmaktadir. Bu siiregte dncelikle test edilmek istenen midahale ya da yaklasim
belirlenir (Creswell, 2012). Bu desen genellikle daha zayif segeneklerden biri olarak goriilse de Creswell
(2012) farkli bir yaklasim planlandiginda ve uygulandiginda bu desenin segilmesinin énemli oldugunu
belirtmistir. Literatlr taramasi, mevcut bir¢cok ¢alismanin tek gruplu 6n test-son test deneysel desene
dayali olarak tasarlandigini gostermistir (Aydogdu, 2025; Mohammed vd., 2025; Phinla vd., 2025). Bu
tasarimda, katilimcilar uygulama O6ncesinde ©n testlere tabi tutulmaktadir. Egitim sireci
gerceklestirildikten sonra da son testler uygulanmaktadir. Sonug olarak, sonuglari 6n test ve son test
olcimlerini karsilastirarak degerlendirmektedir (Marsden & Torgerson, 2012). Bu nedenle, tek gruplu 6n
test ve son test deneysel desenin ilgili calisma icin en uygun yaklasim oldugu distnilmektedir.

Bu calismada yapilan tiim islemler Yiksekogretim Kurumlarinda Bilimsel Arastirma ve Yayin Etigi
Yonergesi'nde belirtilen dizenlemelere uygundur. Yoénergenin ikinci bolimiinde belirtilen Bilimsel
Arastirma ve Yayin Etigine Aykiri Davranislardan hicbiri gerceklestiriimemistir. Bu arastirmanin
yiritiilmesi icin Bursa Uludag Universitesi Sosyal ve Beseri Bilimler Arastirma ve Yayin Etigi Kurulu’ndan
(2022-04) gerekli izinler alinmistir.
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Calisma Grubu

Bu calismanin arastirma grubu, amach ornekleme yontemlerinden “Olg¢lit 6rnekleme yontemi”
dogrultusunda belirlenmistir. Amagli 6rnekleme yontemi, olasiliga dayali ve rastlantisal olmayan bir
ornekleme tiridir. Bu yontemde, arastirmanin amacina uygun olarak bilgi degeri yiiksek bireyler ya da
durumlar, bilingli bir bigimde secilmektedir. Boylece, ¢alismanin konusu hakkinda derinlemesine ve
nitelikli veri elde edilmesi hedeflenmektedir (Bliylikoztirk vd., 2020). Patton (1980) amagli 6rneklemenin,
bilgi acisindan zengin oldugu dlstnilen vakalarin derinlemesine analiz edilmesini sagladigini
vurgulamaktadir. Olciit 6rnekleme ydntemi ise belirli, 6nceden tanimlanmis 6lgiitleri karsilayan tiim
vakalarin incelenmesini icermektedir. Arastirmaci burada bahsedilen 6lgiitleri olusturabilecegi gibi daha
onceden hazirlanmis bir 6lgit listesini de kullanabilir (Simsek & Yildirim, 2011).

Arastirmacilar tarafindan belirlenen kriterler agsagidaki verilmistir;

e Ogrencilerin arastirmanin yiiriitildigli merkezin genel yetenek alanina kayith olmalari ve diizenli
olarak derslere devam etmeleri,

e  Muzige ilgi duymalari (STEAM Tabanli Miizik Etkinlikleri atélyesine basvuran 6grenciler),

e  Etkinliklere gonulli olarak velilerinden izin alinarak katihm saglayacaklarini beyan etmeleri,

e  Ortaokul 5. sinif 6grencisi olmalari gerekmektedir.

Arastirma grubu, yukarida belirtilen kriterler dogrultusunda olusturulan “STEAM Tabanh Miuzik
Etkinlikleri” atolyesine kayit yaptiran, Bilim ve Sanat Merkezi'ndeki genel yetenek programina kayith 25
besinci sinif 6grencisinden olusmaktadir. Ancak, yalnizca 20 6grenci tim etkinliklere diizenli olarak
katilmistir. Buna gore, arastirmanin galisma grubu 10 kiz ve 10 erkek olmak lizere toplam 20 besinci sinif
o6grencisinden olugsmaktadir.

STEAM Temelli Muzik Etkinliklerinin Hazirlanmasi

Bu calisma icin bes STEAM etkinligi tasarlanmistir. Her etkinligin siresi, icerigine ve disiplinlerarasi
bilesenlerine goére belirlenmistir. Bu kapsamda, deneysel siirecin toplam 32 ders saati slrmesi
planlanmigtir. Uygulama sirreci boyunca etkinlikler sirayla ylritilmustir. Tablo 1'de STEAM etkinlikleri,
sureleri ve iliskili oldugu disiplinler sunulmustur.

Tablo 1
STEAM Temelli Miizik Etkinlikleri
Etkinlik Etkinlik Adi Uygulama Siiresi iliskili Disiplinler
Etkinlik 1  Tasarim Calgimi Kodluyorum 4 Hafta/8 Ders Saati  Teknoloji/Fen/Matematik
Etkinlik 2 Dijital ve Sanal Gergeklik | 2 Hafta/6 Ders Saati  Teknoloji/Matematik
Etkinlik 3 Dijital ve Sanal Gergeklik Il 2 Hafta/6 Ders Saati  Teknoloji/Matematik
Etkinlik 4 3D Kalem ile Muzik Oyunu 2 Hafta/6 Ders Saati  Teknoloji/Muhendislik/Matematik

Tasarimi
Tinkercad Programinda

Etkinlik 5 Miiziksel Tasarimlar

2 Hafta/6 Ders Saati  Teknoloji/Muhendislik/Matematik

Tablo 1'de sunuldugu (zere, ilk etkinlik olan “Tasarim Calgimi Kodluyorum”, dort hafta (sekiz ders
saati) slirecek sekilde planlanmistir. Bu etkinlikte, mizik egitimi baglaminda teknoloji, fen ve matematik
disiplinleri bir araya getirilmistir. Diger etkinliklerin her biri iki hafta (alti ders saati) slrecek bicimde
diizenlenmistir. Etkinlik 2 ve Etkinlik 3, teknoloji ve matematik disiplinleriyle iliskilendirilmistir. “3D
Kalemle Mizik Oyunu Tasarimi” baslikh Etkinlik 4 ve “Tinkercad Programinda Miiziksel Tasarimlar” bashkh
Etkinlik 5 ise teknoloji, miihendislik ve matematik disiplinlerinin entegrasyonuna dayanmaktadir. Asagida,
Tablo 1’de yer alan etkinlikler kisaca tanitilmistir.
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Tasarim Calgimi Kodluyorum

Dort hafta boyunca toplam sekiz ders saati (haftada iki ders) olarak planlanan bu etkinlik, 5E 6gretim
modelinden yararlanilarak yapilandirilmistir. Dikkat ¢ekme asamasinda 6grencilerin seslerin olusumu ve
dijital araglar araciligiyla iletimi tizerine dusiinmeleri tesvik edilmis ve muzik ile teknolojiye iliskin dnceki
deneyimlerini paylasmalari saglanarak merak duygularinin desteklenmesi amacglanmistir. Kesfetme
asamasinda 6grencilerin Scratch programi ve Makey Makey kitinin temel bilesenlerini tanimalari, iletken
malzemelerle baglantilar kurmalari ve kodlanmis seslerin fiziksel etkilesimle nasil iliskilendirilebilecegini
gozlemlemeleri hedeflenmistir. Agiklama asamasinda 6gretmen rehberliginde Scratch programinda
(Scratch, 2025, Haziran 26), ritmik desenler ve melodiler olusturma siirecine yonelik calismalar
gerceklestirilmis ve dijital kodlama, ses Uretimi ile iletkenlik arasindaki iliskinin anlasilmasina katki
saglanmistir. Derinlestirme asamasinda Ogrencilerin geri donistirilmis malzemeleri kullanarak kendi
miizik enstrimanlarini tasarlamalari ve olusturduklari kodlamalari bu tasarimlarla butlinlestirerek
miiziksel ifadelerini gelistirmeleri desteklenmistir. Degerlendirme asamasinda Ogrencilerin 6grenme
slrecleri (zerine dusinmeleri, deneyimlerini paylasmalari ve hem tasarimlari hem de STEAM
kavramlarina iliskin farkindaliklarini gézden gecirmeleri beklenmistir. Gorsel 1’de, “Tasarim Calgimi
Kodluyorum” etkinliginin uygulama stirecine iliskin gorseller verilmistir.

Gorsel 1
Etkinlik 1 Siirecine fliskin Gérseller (Ozer, 2023)

Dijital ve Sanal Gergeklik |

iki haftalik bir siire icinde toplam alti ders saati olarak uygulanan bu etkinlik, 5E &gretim modeline
uygun bigimde tasarlanmis ve Scratch yaziliminin sanal gergeklik uygulamalariyla butlnlestirilmesini
amaclamistir. Dikkat ¢ekme asamasinda, dijital teknolojilerin mizikal kavramlari temsil etmek ve
yorumlamak igin nasil kullanilabilecegi Uzerine yapilan tartismalar aracihigiyla 6grencilerin merak
duygularinin uyandiriimasi hedeflenmistir. Kesfetme asamasinda, Ogrencilere Scratch programinda
sectikleri bir senfonik enstriimani tanittiklari kisa animasyonlar tasarlamalari istenmistir. Bu sirecin,
o6grencilerin dijital araglarin yaratici kullanimini deneyimlemelerine olanak tanidigi distnilmektedir.
Aciklama asamasinda, ses, hareket ve dijital temsil arasindaki iliskiye odaklanilmis ve 6grencilerin
hazirladiklari animasyonlari bu dogrultuda gelistirmeleri desteklenmistir. Derinlestirme asamasinda, seflik
izerine bir taniticl bir sunum gergeklestirilmis, ardindan 6grenciler Maestro: The Masterclass (Maestro,
2024, 15 Temmuz) adhl sanal gergeklik uygulamasi araciligiyla seflik simiilasyonunu deneyimleyerek
bedensel hareketleri mizikal ifadeyle iliskilendirme firsati bulmuslardir. Degerlendirme asamasinda ise
o6grencilerin 6grenme deneyimleri (izerine diisiinmeleri, sanal ve dijital araglarin miiziksel anlayislarina
katkisini tartismalari ve hem yaratici stirecleri hem de dijital yeterlikleri konusunda geri bildirim almalari
saglanmistir. Gorsel 2’de “Dijital ve Sanal Gergeklik I” etkinligine iliskin gorseller sunulmustur.
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Gorsel 2
Etkinlik 2 Siirecine lliskin Gérseller (Ozer, 2023)

Dijital ve Sanal Gergeklik I

Dijital ve Sanal Gergeklik Il adl bu etkinlik, iki hafta boyunca toplam alti ders saati olarak uygulanmis
ve 5E 6gretim modeli dogrultusunda yapilandirilmistir. Dikkat cekme asamasinda, 6grencilerin ilgisi ritim
kavramina ve bu kavramin miizik, matematik ve teknoloji arasindaki iliskilerine yonlendirilmistir. Kesfetme
asamasinda, 6grenciler ritmi gorsel ve isitsel olarak deneyimlemek amaciyla, matematiksel sekiller ve
ritmik kaliplar Gzerinden etkilesimli calismalar yapabildikleri Groove Pizza programini kullanmislardir (Hein
& Srinivasan, 2019). Agiklama asamasinda, piyano, gitar, bas gitar ve davul gibi enstriimanlara yonelik
etkilesimli etkinlikler sunan Musicca dijital 6grenme ortami tanitilmis ve bu slrecgte 6grencilerin ritim
algilarinin gelisimi desteklenmistir (Musicca, 2023, 15 Temmuz). Derinlestirme asamasinda, 6grenciler
Meta tarafindan gelistirilen licretsiz bir sanal gergeklik similasyonu olan Air Drums uygulamasi araciligiyla
sanal davul deneyimi yasamis ve ritmik hareketi duyusal etkilesimle bitiinlestirme firsati bulmuslardir (Air
Drums, 2024, 19 Temmuz). Degerlendirme asamasinda ise Ogrenciler 6grenme slregleri Uzerine
distinmdis, farkli dijital ve sanal ortamlarin ritim becerilerinin gelisimine ve genel miziksel
farkindaliklarina katkilarini tartismislardir. Gorsel 3'te “Dijital ve Sanal Gergeklik II” etkinliginin uygulama
surecine iliskin gorseller sunulmustur.

Gorsel 3
Etkinlik 3 Stirecine lliskin Gérseller (Ozer, 2023)

3D Kalem ile Miizik Oyunu Tasarimi

3D Kalemle Muzik Oyunu Tasarimi adl bu etkinlik, haftada li¢ ders olmak lzere toplam alti ders saati
olarak planlanmis ve 5E 6gretim modeline uygun bicimde yapilandirilmistir. Dikkat cekme asamasinda, lg¢
boyutlu materyallerin miuzik kavramlarini temsil etmek ve 6grenmeyi desteklemek amaciyla nasil
kullanilabilecegine iliskin tartismalar araciligiyla 6grencilerin merak duygulari uyandiriimistir. Kesfetme
asamasinda, Ogrencilere bir egitim araci olarak 3D kalem tanitiimis ve olasi mizik oyunu tasarimlari
hakkinda 6n arastirma yapmalariigin kiiglik ¢alisma gruplari olusturulmustur. Agiklama asamasinda, muzik
terimlerinin ve sembollerinin ti¢ boyutlu bicimde modellenmesine yonelik yonlendirmeler yapilmistir. Bu
slirecte gorsel temsil, tasarim ve miuzikal anlam arasindaki iliski izerinde durulmustur. Derinlestirme
asamasinda, Ogrenciler 3D kalemi kullanarak oyun 06gelerini isbirlik¢i bir sekilde tasarlamis ve
olusturmustur. Ogrenciler soyut miizik kavramlarini hem gérsel hem de dokunsal duyularini harekete
geciren somut modellere dontstiirmuslerdir. Degerlendirme asamasinda ise 6grenciler tasarimlarini
paylasarak sireg Uzerine disiinmis, 3D modelleme deneyiminin yaraticilik ve is birligi yoluyla miizik
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kavramlarini ve problem ¢ézme becerilerini gelistirmelerine nasil katki sagladigini tartismislardir. Goérsel
4’'te “3D Kalemle Muizik Oyunu Tasarimi” etkinliginin uygulama siirecine iliskin gérseller sunulmustur.

Gorsel 4
Etkinlik 4 Siirecine iliskin Gérseller (Ozer, 2023)

Tinkercad Programinda Miiziksel Tasarimlar

Tinkercad’de Mizikal Tasarimlar adl bu etkinlik, haftada Ug¢ ders saati olmak lizere toplam alti ders
saati slrecek sekilde iki hafta boyunca uygulanmis ve 5E Ogretim modeline uygun bicimde
yapilandiriimistir. Dikkat gekme asamasinda, dijital tasarim araglarinin miizik kavramlarini temsil etmek ve
yaratici ifadeyi desteklemek amaciyla nasil kullanilabilecegi tartisilmistir. Kesfetme asamasinda,
ogrencilerle daha 6nce uygulama yaptiklar Tinkercad programinin temel 6zellikleri Gizerinde durulmustur
(Tinkercad, 2024, Temmuz 19). Aciklama asamasinda, 6grencilerin muzikle iliskili nesneleri nasil
tasarlayacaklari agiklanmis ve bu slregte muzik, tasarim ve teknoloji arasindaki iliski vurgulanmistir.
Derinlestirme asamasinda, 6grenciler 6grendiklerini Tinkercad ortaminda U¢ boyutlu miziksel tasarimlar
gerceklestirmeler istenmistir. Bu sireg, 6grencilerin sanatsal ve teknik bilgiyi biitiinlestirme becerilerini
guglendirirken, hesaplamali, yaratici ve tasarim odakli diisiinme becerilerini gelistirmelerine katki sagladigi
diisinilmektedir (Cadena-Blanco vd., 2022; Mohapatra vd., 2020). Degerlendirme asamasinda ise
ogrenciler 6grenme deneyimleri Gzerine disinmis ve dijital modelleme araglarinin, STEAM yaklasimi
cergevesinde miuhendislik, sanat ve miizik arasindaki disiplinlerarasi iliskileri anlamalarina nasil yardimci
oldugunu tartismislardir. Gérsel 5’te “Tinkercad Programinda Miiziksel Tasarimlar” etkinliginin uygulama
slirecine iliskin gorseller sunulmustur.

Gorsel 5
Etkinlik 5 Siirecine fliskin Gérseller (Ozer, 2023)

viv, |
L)

Veri Toplama Araglari

Bu calismada, STEAM tabanli muzik etkinliklerinin 6zel yetenekli 6grencilerin yaraticilik potansiyeli
Gizerindeki etkisini degerlendirmek amaciyla Potansiyel Yaraticilligin Degerlendiriimesi (EPoC) testi
kullaniimistir. Paris Descartes Universitesi'nden Todd Lubart ve Maud Besancon ile Yale Universitesi'nden
Baptiste Barbot tarafindan gelistirilen test, 2000-2010 yillari arasinda ¢ocuklarin yaratici dislince gelisimi
lizerine yapilan arastirmalara dayanmaktadir (Lubart vd., 2013). EPoC testi, ilkokul ve ortaokul
o6grencilerinde iraksak ve yakinsak diisiinme becerilerini olcen s6zel ve grafik alt testleri icermektedir.
EPoC; 4 alt boyuttan olusmaktadir; “Iraksak Arastirmaci Diisinme Grafik Testi, Iraksak Arastirmaci
Dislinme Sozel Testi, Yakinsak Birlestirici Disiinme Grafik Testi ve Yakinsak Birlestirici Diisinme Sozel
Testi”. Bu alt boyutlardan elde edilen puanlar; “cok ylksek, yiiksek, Gst normal, ortalama, alt normal, zayif
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ve ¢ok zayif” olmak Uzere yedi diizeyde siniflandirilmaktadir (Lubart vd., 2013; Dereli, 2019). Yaraticilig|
tesvik etmeyi amaglayan egitim programlarinda, yaratici potansiyeli izlemek ve degerlendirmek igin 6n
testler ve son testler kullanarak bir teshis araci olarak hizmet etmektedir. Test, iraksak disinme (gok
cesitli fikirler Gretme) ve yakinsak distinme (gizim veya kompozisyon gibi tek bir yaratici ¢ikti Giretme)
Uzerinde durmaktadir (Lubart vd., 2022). EPoC'nin gegerliligi ve glivenilirligi, puanlayicilar arasinda %87'lik
bir uyum oldugunu gosteren bir ¢alisma ile dogrulanmis ve iki paralel form (A ve B) test guvenilirligini
artirmistir (Dereli, 2019).

Veri Analizi

Calismada kullanilan EPoC'den elde edilen verilerin dagihmini degerlendirmek icin Shapiro-Wilk
normallik testi uygulanmistir. Veri dagilimlarinin normalligini degerlendirmek igin ¢ok sayida istatistiksel
test kullanilmaktadir. Bunlardan en yaygin kullanilani Shapiro-Wilk normal dagilim testidir (Altunisik vd.,
2007). Bu galismada, Shapiro-Wilk testinden elde edilen sonuglarin verilerin normal dagilim gosterdigini
ortaya koydugu belirlenmistir. Bu dogrultuda, 6grencilerin EPoC puanlarindan elde edilen verileri analiz
etmek icin parametrik bir test olan eslestirilmis 6rneklemler t-testini kullaniimistir. Eslestirilmis
orneklemler t-testi, ayni veri toplama araci kullanilarak ayni gruptan farkli zamanlarda alinan élglimleri
karsilastirmak icin kullanilmaktadir. Bu test, eslestirilmis veri setlerinin ortalamalari arasindaki farkin
istatistiksel olarak anlamli olup olmadigini ortaya koymayi amaglamaktadir (Can, 2019). Standart bir t-testi
normal dagihm varsayimini gerektirmektedir, ancak kanitlar, ¢arpiklik ve basiklik asiri olmadigi sirece,
ornegin £3'Un Uzerinde oldugu stirece normal olmamanin bir sorun olmadigini géstermektedir (Ross &
Willson, 2017). Shapiro-Wilk normallik testi sonuglari Tablo 2’de verilmistir.

Tablo 2

EPoC Shapiro-Wilk Normal Dagilim Testi
N Statictic df p
20 .981 20 .941

Tablo 2’de sunulan Shapiro-Wilk normallik testi sonugclarina goére, p degerinin 0.05’ten biiyik olmasi
(p=.941), veri setinin normal dagilim gosterdigini ortaya koymaktadir. Ayrica 6n test ve son test puanlari
farkina iliskin carpiklik (.136) ve basiklik (—.174) degerlerinin —1.5 ile +1.5 araliginda olmasi, dagilimin
simetrik oldugunu ve normal dagilim varsayiminin desteklendigini gostermektedir. Bu bulgular grafiksel
olarak EPoC testine ait Normal Q-Q grafigi (Grafik 1) ile de desteklenmistir. Verilerin EPoC normal Q-Q
grafiksel gdsterimi Grafik 1'de verilmistir.

3

Expected Normal

50 0 S0 100 150

Observed Value

Grafik 1. EPoC Normal Q-Q Grafigi

Grafik 1'de goruldiigu gibi, karsilastirilan degerlerin dagilimlari 45 derecelik bir agiyla 6rtismektedir.
EPoC verilerinde normal dagilim oldugu varsayimiyla, on test ve son test puanlari arasindaki farklari
degerlendirmek icin eslestirilmis 6rneklemler t-testi kullaniimistir.
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Gegerlik ve Giivenirlik

Bu arastirmada, gegcerlik ve glivenirlik stireci hazirlik, veri toplama ve analiz asamalarinda ele alinmistir.
STEAM tabanli muzik etkinliklerinin gecerliligi, literatir taramalari ve uzman goruisleri ile saglanmistir.
Etkinliklerin icerigi STEAM egitimi ve 5E 6grenme modeli prensiplerine dayandiriimis; Bilim ve Sanat
Merkezi'nde kullanilan 6gretim materyalleri arastirma grubuna uygunlugu acisindan incelenmis ve
degerlendirilmistir. Mizik egitimiyle ilgili etkinlikler belirlenmis ve STEAM vyaklasiminda deneyimli
ogretmenler ve ilgili alanlardaki uzmanlarla gorisilerek gerekli dizenlemeler yapilmistir. Arastirmada veri
toplama araci olarak Yaratici Potansiyel Degerlendirme Testi (EPoC) kullanilmistir. Test, uluslararasi
gecerlik ve glvenirlik calismalarindan gecmis olup, degerlendiriciler arasi glivenirlik orani %87 olarak
bildirilmistir (Lubart vd., 2022). Bu arastirmada, testin Tirkge uyarlamasi kullanilmis ve o6lgimler
kilavuzlara uygun olarak ve benzer kosullar altinda gergeklestirilmistir. Ayrica, veri toplama siirecinde 6n
test ve son test uygulamalari standardize edilmis; siire, talimatlar ve ortam kosullari tim katilmcilar igin
benzer sekilde diizenlenmistir. Analizden 6nce, olasi veri girisi hatalarini en aza indirmek i¢in veriler iki kez
kontrol edilmistir. Bu uygulamalar, calismada kullanilan 6lgim ve uygulama siireglerinin tutarliligini
desteklemektedir.

Bulgular

Bu bélimde, aragtirmanin alt problemleri dogrultusunda, 6zel yetenekli 6grencilere uygulanan STEAM
temelli muzik etkinliklerinin 6grencilerin yaratici potansiyel ile iraksak ve yakinsak diisinme boyutlarindaki
degisimlere etkisini ortaya koymak amaciyla gergeklestirilen EPoC testi sonuglarina yer verilmistir. Bu
kapsamda, 6grencilerin 6n test ve son test puanlari karsilastirilarak elde edilen bulgular her bir alt boyut
icin ayri ayri sunulmustur.

1. Ozel Yetenekli Ogrencilerin On Test ve Son Test EPoC Puanlarina iliskin Bulgular

Tablo 3’te, Ozel yetenekli 6grencilerin EPoC testi 6n test ve son test yaratici potansiyel puanlari
arasinda anlamli bir fark olup olmadigini belirlemek amaciyla yapilan eslestirilmis érneklemler t-testi
sonuglari sunulmustur.

Tablo 3

EPoC Eslestirilmis Orneklemler icin T-Testi istatistikleri
Olgiim N X S sd T p
On test 20 372.45 35.81 19 -5.08 0.001
Son test 20 416.3 32.93

Tablo 3'te gorildigi Gzere, etkinliklerden dnce ve sonra elde edilen ortalama test puanlari arasinda
istatistiksel olarak anlamli bir fark bulunmaktadir [t(19)= -5.08, p< 0.001]. On testte dgrencilerin ortalama
puani 372.45, son testte ise 416.30 olarak hesaplanmistir. Bu fark, STEAM temelli mizik etkinliklerinin
6grencilerin yaratici potansiyel diizeylerini anlaml bicimde artirdigini géstermektedir. Bu bulgu, STEAM
yaklasimiyla tasarlanan mizik etkinliklerinin yalnizca sanatsal yaraticiligi degil, ayni zamanda bilissel
esneklik, problem ¢6zme ve yenilikgi disinme becerilerini de gelistirmede etkili olabilecegini
gostermektedir.

2. Ozel Yetenekli Ogrencilerin On Test ve Son Test EPoC Iraksak Arastirmaci Diisiinme Grafik Testi
Puanlarina iliskin Bulgular

Tablo 4’te, 6zel yetenekli 6grencilerin EPoC Iraksak Arastirmani Dislinme Grafik Testi’ne iliskin 6n test
ve son test puanlari arasindaki farki belirlemek amaciyla yapilan eslestirilmis 6rneklemler t-testi sonuclari
sunulmustur.
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Tablo 4
EPoC Iraksak Arastirmaci Diisiinme Grafik Testi Alt Boyutuna iliskin T-Testi istatistikleri
Test N X S sd t p
On test 20 96.75 10.40 19 -2.84 0.01
Son test 20 104.45 8.45

Tablo 4’te goriuldiigu Gzere, EPoC testinin Iraksak Arastirmaci Disiinme Grafik alt testine iliskin olarak
etkinlik 6ncesi ve sonrasi elde edilen ortalama puanlar arasinda anlamli bir farklihk bulunmustur [t(19)= -
2.84, p<.001]. Ogrencilerin 6n testteki ortalama puani 96.75, son testteki ortalama puani ise 104.45 olarak
hesaplanmistir. Bu artis, STEAM temelli miizik etkinliklerinin 6grencilerin gorsel ve yaratici disiinme
becerilerini gelistirmede etkili oldugunu goéstermektedir. Elde edilen bu bulgular, 6grencilerin 6zellikle
gorsel imgeleri analiz etme, yeni fikirler tiretme ve farkli dislinme yollarini kesfetme konularinda gelisim
gosterdigini ortaya koymaktadir. Dolayisiyla, mizik temelli STEAM etkinliklerinin 6grencilerin iraksak
diisinme becerilerini destekleyerek yaraticiligin arastirmaci yoniini giiclendirdigi soylenebilir.

3. Ozel Yetenekli Ggrencilerin On Test ve Son Test EPoC Iraksak Arastirmaci Diisiinme Sozel Testi
Puanlarina iliskin Bulgular

Tablo 5’te, 6zel yetenekli 6grencilerin EPoC Iraksak Arastirmani Diisiinme Sozel Testi’ne iliskin 6n test
ve son test puanlari arasindaki farki belirlemek amaciyla yapilan eslestirilmis 6rneklemler t-testi sonuglari
sunulmusgtur.

Tablo 5
EPoC Iraksak Arastirmaci Diisiinme S6zel Testi Alt Boyutuna lliskin T-Testi Istatistikleri
Test N X S sd t P
On test 20 95.20 16.96 19 -2.23 0.038
Son test 20 104.45 11.95

Tablo 5’te verildigi Gzere, etkinliklerden 6nce uygulanan 6n testte elde edilen ortalama puanlar ile
etkinliklerden sonra uygulanan son testte elde edilen ortalama puanlar arasinda anlamli bir fark oldugunu
ortaya koymaktadir [t(19)= -2.23, p< 0.001]. On testte &grencilerin ortalama puani 95.20, son testte ise
104.45 olarak hesaplanmistir. Bu sonug, STEAM temelli mizik etkinliklerinin 6grencilerin s6zel alandaki
iraksak diisiinme becerilerini olumlu yonde etkiledigini gostermektedir. Bulgular, 6grencilerin etkinlikler
sonrasinda fikir Gretme, diistincelerini s6zel olarak ifade etme, alternatif agiklamalar gelistirme ve yaratici
dil kullanimi gibi becerilerinde gelisme kaydettiklerini ortaya koymaktadir.

4. Ozel Yetenekli Ogrencilerin On Test ve Son Test EPoC Yakinsak Birlestirici Diisiinme Grafik Testi
Puanlarina iliskin Bulgular

Tablo 6’da, 6zel yetenekli 6grencilerin EPoC Yakinsak Birlestirici Dlisiinme Grafik Testi’ne iliskin 6n test
ve son test puanlari arasindaki farki belirlemek amaciyla yapilan eslestirilmis 6rneklemler t-testi sonuclari
sunulmustur.

Tablo 6
EPoC Yakinsak Birlestirici Diisinme Grafik Testi Alt Boyutuna lliskin T-Testi istatistikleri
Test N X S sd t P
On test 20 90.95 14.46 19 -5.21 0.001
Son test 20 107 10.30

Tablo 6 incelendiginde, etkinlikler dncesinde uygulanan 6n testin ortalama puanlari ile etkinlikler
sonrasinda uygulanan son testin ortalama puanlari arasinda istatistiksel olarak anlamli bir fark oldugu
anlasilmaktadir [t(19)=-5.21, p< 0.001]. On testte &grencilerin ortalama puani 90.95, son testte ise 107.00
olarak hesaplanmistir. Bu fark, STEAM temelli mizik etkinliklerinin 6grencilerin grafiksel temsiller yoluyla
birlestirici diisinme becerilerini anlamli diizeyde gelistirdigini géstermektedir. Elde edilen bulgular,
ogrencilerin etkinlikler sonrasinda farkl fikirleri iliskilendirme, bitiinlestirme ve gérsel verilerden anlamli
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sonuglar ¢ikarma gibi bilissel sireclerde gelisim gosterdiklerini ortaya koymaktadir. Bu bulgu, STEAM
yaklasiminin 6grencilerin yalnizca yaratici tiretim sireglerine degil, ayni zamanda analitik disinme ve
sentez yapma becerilerine de katki sundugunu géstermektedir.

5. Ozel Yetenekli Ogrencilerin On Test ve Son Test EPoC Yakinsak Birlestirici Diisiinme Sozel Testi
Puanlarina iligkin Bulgular

Tablo 7’de, 6zel yetenekli 6grencilerin EPoC Yakinsak Birlestirici Dislinme Sozel Testi’ne iliskin 6n test
ve son test puanlari arasindaki farki belirlemek amaciyla yapilan eslestirilmis 6rneklemler t-testi sonuglari
sunulmustur.

Tablo 7
EPoC Yakinsak Birlestirici Diisiinme Sézel Testi Alt Boyutuna iliskin T-Testi Istatistikleri
Test N X S sd t P
On test 20 89.55 10.96 19 -3.84 0.001
Son test 20 100.4 13.41

Tablo 7 incelendiginde, etkinlikler dncesinde elde edilen 6n test puanlarinin ortalamasi ile etkinlikler
sonrasinda elde edilen son test puanlarinin ortalamasi arasinda istatistiksel olarak anlamh bir fark oldugu
gorilmektedir [t(19) = -3.84, p < 0.001]. On testte 6grencilerin ortalama puani 89.55, son testte ise 100.40
olarak hesaplanmistir. Bu artig, STEAM temelli mizik etkinliklerinin 6grencilerin sézel alandaki birlegtirici
diisinme becerilerini anlamli bigcimde gelistirdigini gdstermektedir. Bu bulgular, 6grencilerin etkinlikler
sonrasinda bilgiler arasinda baglantilar kurma, mantiksal gikarimlar yapma ve fikirleri bitiinlestirerek ifade
etme becerilerinde ilerleme kaydettiklerini ortaya koymaktadir.

Tartisma, Sonug ve Oneriler

Bu arastirmada elde edilen bulgular, STEAM temelli mizik etkinliklerinin 6zel yetenekli 6grencilerin
yaratici potansiyelleri Gzerinde anlamli bir etki olusturdugunu gostermektedir. EPoC testinden elde edilen
On test ve son test sonuglari karsilastirildiginda, 6grencilerin hem genel yaratici potansiyel puanlarinda
hem de iraksak ve yakinsak diisiinme boyutlarinda anlamli artislar tespit edilmistir. Ozellikle, iraksak
diisinme testlerinin alt boyutlarinda tespit edilen puan artislari, 6grencilerin yeni fikir Gretme, 6zglin
c¢ozumler gelistirme ve yaratici iliskilendirme becerilerinin gelistigini ortaya koymaktadir. Benzer sekilde,
yakinsak distinme alt boyutlarinda elde edilen bulgular, 6grencilerin fikirleri birlestirme, butinsel
diisinme ve mantiksal ¢cikarim yapma becerilerinde de belirgin bir ilerleme sagladigini gostermektedir. Bu
sonuglar, mizik egitiminin yalnizca estetik bir alan olmadigini, ayni zamanda 6grencilerin (st diizey bilissel,
yaratici ve teknolojik becerilerini gelistiren disiplinler arasi bir 6grenme ortami sundugunu
gostermektedir. STEAM temelli muzik etkinliklerinin, 6zel yetenekli 6grencilerin yaratici disiinme,
problem ¢6zme, liretkenlik ve yenilikgi diisiinme becerilerini gelistirmede etkili bir arag oldugu sonucuna
ulasiimistir.

Elde edilen bulgular, literatlirdeki benzer arastirmalarla bilyilk oOlglide uyum gostermektedir.
Arastirmalar, STEM/STEAM yaklasimlarinin 6grencilerin yaraticilik ve teknolojik becerilerinin gelisiminde
o6nemli bir rol oynadigini ortaya koymaktadir. Sirajudin ve digerleri (2021, Temmuz 14-15), Wongta ve
digerleri (2020) ile Hebebci ve Usta (2022), STEM temelli 6grenmenin 6grencilerin yaratici disiinme
becerilerini destekledigini belirtmektedir. Cheng ve digerleri (2022) ile Papadakis ve Kalogiannakis (2022),
STEAM vyaklasiminin 6grencilerin yaraticihgini ve teknolojiyle etkilesim yetenegini gelistirmede etkili bir
strateji oldugunu vurgulamaktadir.

Guyotte vd. (2015) ile ElSayary (2021), sanatin STEM alanlarina entegre edilmesinin 6grencilerin
motivasyon, tutum ve yaraticilik dizeyleri (izerinde olumlu etkiler yarattigini ifade etmektedir. Bu
dogrultuda STEAM egitimi, 21. ylizyilin gerektirdigi temel becerilerin kazandiriimasinda etkili bir 6grenme
yaklasimi olarak degerlendirilmektedir (Sirajudin vd., 2021, Temmuz 14-15). Ayrica Aguilera ve Ortiz-
Revilla (2021), STEM/STEAM tabanli egitim miidahalelerini karsilastirmali olarak inceleyerek her iki
yaklasimin da 6grencilerin yaraticiligini destekledigini, ancak bu etkilerin kavramsal ve metodolojik agidan
henliz net bir gerceveye oturtulamadigini belirtmektedir. Bu gorisle paralel olarak Henriksen (2013),
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sanatin STEM egitimine dahil edilmesinin disiplinler arasi distiinmeyi tesvik ederek 6grencilerin hem
bilissel hem de yaratici kapasitelerini gliglendirdigini savunmaktadir.

Sanatin STEAM yaklagimi gergevesinde egitim slrecine entegre edilmesi, 6grencilerin farkl gelisim
yollarini kesfetmelerine olanak tanimasinin yani sira; egitimcilerin, toplumsal baglamda yaratici
dislinmeyi tesvik eden disiplinler arasi 6grenme siireglerini nasil ve ne 6lglide destekleyebileceklerine
iliskin farkindalik kazanmalarina da katki sunmaktadir (Chen & Lo, 2019). STEAM egitiminde sanatin roliine
iliskin cesitli yaklasimlar bulunmakla birlikte, bu yaklasimlar ¢ogunlukla “sanatin faydaci perspektifi”
cercevesinde sekillenmektedir. Baska bir ifadeyle, sanat ¢ogu zaman STEM alanlarinda 6grenmeyi
destekleyen bir arag olarak konumlandiriimaktadir (Ge vd., 2015). Ancak Sousa ve Pilecki (2013), sanatsal
becerilerin birgok bilim insani, matematikgi ve miihendis tarafindan bilimsel araglar olarak kullanildigini
belirtmektedir. Bu beceriler arasinda dikkatli gézlem yapma, nesneleri farkh agilardan degerlendirme,
anlam Uretme, gozlemleri ifade etme, is birligi icinde ¢alisma, uzamsal diisgiinme ve kinestetik algl gibi
bilissel ve duyusal yeterlikler yer almaktadir.

GiUnimizde 6zellikle STEAM alanlarinda 6grencilerin yaraticiliklarinin gelistirilmesi, egitimin oncelikli
hedeflerinden biri olarak 6ne c¢ikmaktadir (Cheng vd., 2022). Bu disiplinlerin butincil bir sekilde
entegrasyonunu temel alan STEAM yaklasimi, 6grencilerin yaratici ve teknolojik becerilerini gelistirmede
umut vadeden bir strateji olarak degerlendirilmektedir (Papadakis & Kalogiannakis, 2022). Ayrica bu
yaklasim, 21. ylzyil egitiminde 6nem kazanan temel becerilerin kazandirilmasinda etkili olabilecek
o6grenme etkinliklerinden biri olarak goriilmektedir (Sirajudin vd., 2021, Temmuz 14-15). Bu baglamda,
STEAM yaklagiminin sundugu disiplinler arasi 6§renme ortami, 6grencilerin yaraticiligini desteklemede
cesitli teknolojik arag ve uygulamalarin kullanimini da beraberinde getirmektedir.

Bu arastirmada kullanilan araglardan biri sanal gergeklik uygulamalaridir. Literatlirde, sanal gerceklik
teknolojilerinin mizik egitimiyle bitunlestirilmesinin, 6grencilerin aktif dinleme, konsantrasyon ve zaman
yonetimi gibi becerilerini gelistirerek 06grenme deneyimlerini olumlu ybdnde etkileyebilecegi
belirtiimektedir (Innocenti vd., 2019). Arastirmada yer verilen bir diger arag ise 3B (li¢ boyutlu)
kalemlerdir. Her ne kadar bu araglar baslangigta ¢ocuklar icin oyuncak olarak tasarlanmis olsa da, egitim
baglaminda kullanildiginda 6grencilerin yaratici tasarim Gretmeleri ve galisma taslaklari olusturmalari
acisindan etkili olduklarina dair bulgular bulunmaktadir. Chun (2021), 3B kalemlerin kullanildig1 tasarim
temelli egitimlerin, 6grencilerin yaraticiliklarini ve problem ¢6zme becerilerini gelistirebilecegini one
sirmektedir.

Arastirmada uygulanan etkinliklerden biri ise oyun tasarimi temellidir. Oyun, teknoloji ve 6grenme
arasindaki iliskiye odaklanan bu yaklasim, farkl tiirden egitsel oyunlar ve etkilesimli giktilar gelistirmeyi
amaglamaktadir. Bu slregte, 6grencilerin yaraticilik ve is birligine dayali problem ¢6zme becerileri
gelistirmesi; ayrica, icinde yasadiklari toplumdaki gercek sorun ve firsatlara yonelik oyun tabanli ¢éziimler
tasarlamalari hedeflenmektedir (Arnab vd., 2019). Cai (2019) yiksek lisans tezinde, oyun tasarimi temelli
disiinme yaklasiminin STEAM egitimi baglaminda 6grencilerde yaraticiligi ve empatiyi artirabilecegini
savunmaktadir. Bu ¢alisma, sanat egitimine STEAM perspektifinden yenilik¢i bir bakis agisi sunmakta ve
egitimcilere oyun tasarimi disiincesinin STEAM basta olmak (zere diger disiplinlere nasil entegre
edilebilecegi konusunda yol gostermektedir. Ayrica, ¢cok sayida arastirma, egitsel oyunlarin 6grencilerin
6grenme motivasyonunu ve akademik verimliligini artirabilecegini ortaya koymustur. Son vyillarda
oyunlara entegre edilen zenginlestirilmis icerik ve etkilesim unsurlarinin, bu egitsel araglarin popularitesini
artirdig gérilmektedir (Liu & Chen, 2013).

Bu arastirmada gergeklestirilen alanyazin taramasi ve elde edilen bulgular dogrultusunda, STEAM
yaklasiminin mizik egitimi sireclerine entegre edilmesinin 6zel yetenekli 6grencilerin yaraticilik
potansiyellerine 6nemli katkilar saglayabilecegi sonucuna ulasiimistir. Ozel yetenekli 6grencilerle
ylratulecek benzer nitelikteki gcalismalarin, teknolojinin mizik egitimine entegrasyonunu gi¢lendirecegi
ve yenilikci Grlinlerin ortaya ¢ikmasina olanak taniyacagi ongérilmektedir. Bu dogrultuda, 6zel yetenekli
ogrencilerle ¢alisan 6gretmenlerin benzer etkinlikleri farkli agilardan degerlendirerek ders igeriklerine
dahil etmeleri 6nerilmektedir. Ayrica, miizik egitimcilerinin 6grencilerini web tabanlh miizik programlariyla
tanistirmalari ve bu dijital araglari 6gretim siirecine entegre etmeleri, cagdas egitim yaklasimlariyla uyum
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saglamak agisindan blylik 6nem tasimaktadir. Bu nedenle, 6gretmenlerin mizik ve STEAM etkinliklerini
etkili bir bicimde tasarlayip uygulayabilecek donanima sahip olmalar gerekmektedir. Bu gereklilik
dogrultusunda, 6gretmen yetistirme programlarinda STEAM odakli mizik 6gretimine yonelik iceriklere yer
verilmesi; ayrica, hizmet ig¢i egitimlerle muzik 6gretmenlerinin bu alanda mesleki gelisimlerinin
desteklenmesi onerilmektedir. Bu tlr programlar araciligiyla, 6gretmenlere muzigin disiplinler arasi
baglamda nasil etkili kullanilabilecegi konusunda kapsaml bilgi ve beceri kazandirilmasi saglanmalidir.

Sonug olarak, STEAM yaklasiminin mizik egitimine entegrasyonunun yalnizca saha uygulamalariyla
sinirli kalmamasi, ayni zamanda Universitelerin muzik egitimi bolimlerinde 6grenim géren 6gretmen
adaylarina yonelik olarak da hayata gecirilmesi gerektigi distnilmektedir. Bu baglamda, yiksekogretim
kurumlarinin &grencilerini disiplinler arasi ¢alismalara yonlendirmesi; egitimde yenilikgi, yaratici ve
butlincul yaklagimlarin benimsenmesi agisindan kritik bir Sneme sahiptir. Mizik egitimi alaninda farkli yas
gruplarina ve oOzelliklere sahip 6grencilere yonelik gergeklestirilecek STEAM temelli uygulamalarin,
ozellikle Tirkiye'deki ilgili arastirmalara igeriksel gesitlilik kazandiracag ve literatiire anlamli katkilar
sunacagl ongorilmektedir. Bu dogrultuda, arastirmacilarin STEAM tabanli mizik etkinliklerinin 6grenci
yaraticihgi tzerindeki etkilerini kontrol gruplu deneysel desenlerle daha kapsamli bicimde incelemeleri
onerilmektedir. Ayrica, STEAM temelli muzik etkinlikleri araciligiyla 6grencilerin ¢ok yonlu becerilerinin
gelistirilmesine yonelik ¢alismalarin, mizik egitiminin etkililigine katki sunacagi disuiniilmektedir. Bu
baglamda, gelecekte vyapilacak arastirmalarda STEAM yaklasimina dayali mizik etkinliklerinin
surdurilebilirligi ve uzun vadeli etkilerinin degerlendirilmesi 6nem arz etmektedir.

Yazar Katki Oranlari

Birinci yazar ¢alismanin tasarimini ve siirecini ydnetmis, veri toplama ve analizini gergeklestirmistir.
ikinci yazar literatiir taramasini yiiriitmis ve makalenin yazim ve redaksiyonunu {istlenmistir. Her iki yazar
da sonuglarin yorumlanmasina esit oranda katkida bulunmustur. Bu ¢alismaya birinci yazar %55, ikinci
yazar %45 oraninda katki saglamistir.

Etik Beyan

Yiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi’'nde yer alan tum kurallara
uyulmus, Yénergenin ikinci boliminde yer alan “Bilimsel Arastirma ve Yayin Etigine Aykiri Eylemler”in
higbiri uygulanmamistir.

Catisma Beyani

Yazarlar herhangi bir ¢ikar ¢atismasi beyan etmemektedir.
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