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Abstract

This study aimed to evaluate the effect of the Science, Technology, Engineering, Arts, Mathematics
[STEAM] approach in music lesson activities on students’ critical thinking dispositions. Qualitative
and quantitative data were collected and analyzed using a mixed method with a nested design. The
study group consisted of 37 tenth grade students in an Anatolian high school and six STEAM field
experts (physics, biology, mathematics, music, visual arts, information technologies) from school
teachers. The implementation period lasted eight weeks in total. The study’s quantitative data were
obtained through the pre-test-post-test comparison of the UF/EMI Critical Thinking Disposition
Scale forms. The quantitative findings revealed that students made significant progress in their
critical thinking dispositions, as reflected in the positive changes between the pre-test and post-test
scores. The qualitative data obtained from the teacher and student interviews of this study support
the critical thinking skills of students in the STEAM approach in music lesson activities. In line with
the quantitative and qualitative findings, it was suggested to provide better time management in the
activities, increase diversity, give more freedom and responsibility to students, encourage group work,
increase the richness of materials, and develop new measurement tools. The originality of this
research lies in its comprehensive evaluation of the impact of STEAM-integrated music education on
critical thinking, contributing valuable insights to the existing literature, particularly regarding the
integration of art-based disciplines like music. These findings not only emphasize the effectiveness of
the STEAM approach in fostering critical thinking but also highlight the importance of
interdisciplinary practices in nurturing 21st-century skills.

Keywords: Music education, STEAM approach, critical thinking tendency.

Introduction

Education has evolved from transferring practical knowledge throughout human
history to today’s structured and technologically supported complex systems. This
transformation in education has created a new ground for interdisciplinary studies and led to
the prominence of hybrid teaching methods that include more than one discipline rather than
one discipline. In this way, education programs have become more flexible and focused on
problem-solving (Newell, 2001; Yavuz, 2016). From another perspective, this transformation
in education has been closely associated with societies’ economic, social, and cultural
development. While societies’ welfare and development policies determine which skills
individuals should be equipped with, educators have carried out various reforms in this
direction.

With the impact of these reforms that took place in parallel with industrialization, four
main evolutionary stages of education and the focus of each stage emerged (Diwan, 2017).
While Education 1.0 represented traditional teaching methods, Education 2.0 marked a period
when technology started to be used more. Education 3.0 encouraged students to become active
producers of knowledge rather than passive consumers of information, while Education 4.0
emphasized creative thinking, problem-solving, and the ability to develop innovative projects.
This process from Education 1.0 to 4.0 has shown how multidimensional knowledge and
interdisciplinary approaches have taken shape in modern education systems. Instead of
focusing on a single discipline, ancient scientists developed a broad perspective by having
knowledge in many fields (isababayeva Apaydin & Arslan, 2015). This broad perspective has
been replaced by narrower and more specialized knowledge over time. However, in the
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education 3.0 and 4.0 processes, this narrowed knowledge structure has been expanded by re-
establishing interdisciplinary connections (Turhal, 2020).

The 215t century skills aligned with Education 4.0 include solving complex problems,
critical thinking, creativity, people management, collaboration, and emotional intelligence
(World Economic Forum, 2016). In another perspective, these skills are classified under three
general headings: learning and innovation skills, life and career skills, and information media
and technology literacy skills (Partnership for 215t Century Learning, 2019).

Critical thinking enables individuals to analyze problems deeply, evaluate different
perspectives, and produce effective solutions (Levy, 1997). It paves the way for the emergence
of innovative ideas by encouraging creative thinking. It also improves the ability to work in
cooperation (Ennis, 1993). Logical evaluation of personal decisions and sensitivity to social
problems are among the contributions of critical thinking. Critical thinking skills have been
addressed in various aspects by researchers such as Russell (1963), Paul (1990), Siegel (2017),
and Lipman (1988). These researchers characterized critical thinking as the art of thinking
about our thoughts by associating it with attitude, functional, and judgment factors. They also
defined this skill as reason-based validation.

In current approaches, it is discussed that critical thinking skills play an active role in
analyzing the problems encountered, producing final solutions and making improvements in
the social field. In this context, Science, Technology, Engineering, Arts, Mathematics [STEAM]
education has become an effective model that strengthens critical thinking with its
interdisciplinary structure. With its interdisciplinary structure and creative problem-solving
oriented projects, STEAM enables students to acquire knowledge and use it in a critical and
innovative way. Integrating science, technology, engineering, and art disciplines with music
education especially deepens critical thinking skills. In addition, it is seen that people who
receive STEAM education develop the ability to evaluate in a social context (Campbell, 2004).

In the 2023 Education Vision published by the Ministry of National Education [MoNE]
(2018), the instructional design at the secondary education level is closely linked to individuals’
acquisition of scientific skills. It is emphasized that the secondary education system needs a
structural transformation to provide students with universal skills and make them actors of
change. This perspective aligns with the holistic approach adopted in the Century of Tiirkiye
Education Model (Tiirkiye Yiizyih Maarif Modeli), which emphasizes the balanced
development of cognitive, emotional, and social domains in an integrated manner. Although a
specific curriculum for the music course has not yet been released within this model, its
comprehensive and interdisciplinary vision underlines the importance of designing music
education in a way that supports students’ multifaceted growth and active participation in a
rapidly changing world. It is also stated that the curriculum should be process-oriented, take
into account individual differences, and use technology effectively. Continuous updating of the
curriculum and making it suitable for the needs of the 215t century make it necessary to
investigate contemporary approaches in music lessons.

The reviewed literature emphasizes the importance of arts education, and deficiencies
in areas such as critical thinking and problem-solving are stated (Didin & Koksal, 2017;
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Perignat & Buonincontro, 2019). In addition, the inadequacy of students’ critical thinking skills
and what needs to be done to improve these skills are emphasized (Demir & Aybek, 2014;
Korkmaz & Yesil, 2009). In this context, considering the current educational conditions, it is
seen that studies to improve critical thinking skills have gained importance. However, art
education supports awareness, self-confidence, and creativity.

STEAM education has received increasing attention in the educational literature,
especially as an innovative model that encourages the development of interdisciplinary skills
(Bequette & Bequette, 2012; Yakman & Lee, 2012). However, in international literature, it is
seen that the STEAM approach remains STEM oriented in general and that the arts are often
considered only as an aesthetic complement (Henriksen, 2014). Studies on the impact of arts,
especially music education, on cognitive processes such as critical thinking and problem-
solving are limited and mostly limited to small-scale projects (Kim & Park, 2012; Perignat &
Buonincontro, 2019). For example, Perignat and Buonincontro’s (2019) literature review on
the effects of STEAM suggests that music is underrepresented in STEAM practices and that a
stronger pedagogical framework to support interdisciplinary thinking is needed.

How STEAM integration with music education, which indirectly includes all
disciplines, affects students’ critical thinking skills emerges as an important research topic.
However, it is seen that the research and findings on this issue are limited, and generally, the
implementation processes are not analyzed in depth (Liao, 2016). In addition, the number of
studies on STEAM education in developing countries such as Tiirkiye is increasing, but the
majority of these studies focus on the science, mathematics, and technology axis, and it is
observed that art-based disciplines such as music education are not addressed (Giilhan, 2022).

In this context, the unique contribution of this study to the field is that it fills this gap
in the international literature by examining the development of students’ critical thinking
disposition with both qualitative and quantitative methods in music education with the
STEAM approach. The research aimed to demonstrate that music education is not only an
aesthetic activity, but can also play a critical role in developing cognitive skills in an
interdisciplinary context. The findings of this study bring an innovative perspective to the
literature by providing valuable information on how music education can be integrated into
STEAM models in an international context.

Therefore, in this study, the following questions were sought to be answered in order to
evaluate the effect of STEAM approach in music lesson activities on students’ critical thinking
dispositions.

1. What is the effect of STEAM approach in music lesson activities on students’ critical
thinking dispositions?

2. What are the students’ views on the application of STEAM approach in music lesson
activities?

3. What are teachers’ views on the implementation of STEAM approach in music lesson
activities?
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Method

Research Design

In this study, STEAM approached music lesson activities were developed, and the
effects of these activities on students’ critical thinking dispositions were examined. Both
qualitative and quantitative data were collected and analyzed using a mixed method with a
nested design. Quantitative data were applied as pre-tests and post-tests at the beginning and
end of the study. Qualitative data were obtained through structured interviews with students
and unstructured and semi-structured interviews with teachers.

Participants

The study group of this research consisted of 37 tenth-grade students in an Anatolian
high school and six STEAM field experts (physics, biology, mathematics, visual arts,
information technologies, music) from school teachers. The sample size was kept small since
this study aimed to examine in depth the impact of the STEAM approach on critical thinking
skills in the context of music education and to allow for more qualitative and quantitative
findings to be evaluated together. Working with a small sample made it possible to analyze the
experiences of each participant in more detail and to interpret the findings in more depth
(Creswell, 2017). In addition, selecting a homogeneous group of students in the sample, i.e.,
students of the same age level and with similar educational backgrounds, increased the study’s
internal validity (Patton, 2002). However, it is also known that this situation limits the
generalizability of the findings, and follow up studies with a larger and more diverse sample
are needed to generalize the results to different age groups, school types, or cultural contexts.
Nevertheless, this study is essential research to understand the potential effects of integrating
a STEAM approach into music education.

Data Collection Tools

Qualitative data were obtained from structured, semi-structured, and unstructured
interview notes and research journals. The quantitative data of the study were obtained with
the “UF/EMI Critical Thinking Disposition Scale” adapted into Turkish by Kilic and Sen
(2014). In order to collect the data, the “UF/EMI Critical Thinking Disposition Scale” was
applied at the beginning of the study and thus pre-test data were obtained. Qualitative data
were collected during the implementation. At the end of the implementation process, the
“UF/EMI Critical Thinking Disposition Scale” was applied again, and post-test data were
obtained. The Turkish adaptation and development of the scale was conducted by Kilic and
Sen (2014). The scale has three sub-dimensions: anticipativeness, cognitive maturity, and
innovativeness. The internal consistency coefficient of the anticipation sub-dimension was
calculated as .88, cognitive maturity as .70, and innovativeness as .91.

Table 1.

Reliability Analysis of UF/EMI Critical Thinking Disposition Scale
Subdimensions Number of questions Cronbach’s Alpha  General Cronbach’s Alpha
Predictability 11 .846 .910
Innovation 7 .914
Cognitive Maturity 7 .897
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A semi-structured interview form and unstructured observation notes were used as
qualitative data collection tools in the study. The interview questions were developed by the
researchers in accordance with the purpose of the study. During the question development
process, the literature was reviewed, sample questions from previous similar studies were
used, and content validity was ensured through expert opinions. Sample questions used in the
semi-structured interviews with students are as follows:

1. In this activity, which activities and how did you achieve the interdisciplinary
connections inherent in the STEAM approach?

2. Do you think this activity contributed to you? If yes, how did you think it contributed?
3. What are your opinions and suggestions on the topic?

The interviews with the students were conducted personally by the researcher. A voice
recorder was used during the interviews, and the recordings were later transcribed and
analyzed. The following questions were asked in semi-structured interviews with teachers:

1. Do you see a progression between the beginning and the end of this activity, which
was prepared using the STEAM approach?

2. Has the connection between science—technology—engineering—music—mathematics
been established with this activity?

3. Do you observe any improvement in students’ interdisciplinary connections through
the STEAM curriculum designed for this activity?

4. If you observe improvement, in what direction do you think it is?

5. How and in what ways could this activity, prepared using the STEAM approach, be
improved through further work by practitioners?

6. If so, what are your opinions and suggestions?

These questions were developed by the researcher, and after expert consultation,
necessary adjustments were made and simplified to reflect the teachers’ areas of expertise.
Interviews were conducted face to face. All data were collected on a voluntary basis, in
accordance with ethical principles, and participant confidentiality was maintained.

Throughout the research process, observations were conducted with STEAM field
experts before and after the unstructured intervention to facilitate exchanges of ideas. These
observations were used to support the interview data.

Analysis

In the study, the researcher processed and analyzed the data collected through
questionnaire forms using the SPSS 26.0 package program. “Wilcoxon Signed Ranks Test” was
applied to evaluate the statistical differences between the participants’ pre-test and post-test
results. The significance (p) value was accepted as 0.05 in all analyses. When p<.05 in the test
results, the difference was considered statistically significant, and when p>.05, the difference
was considered statistically insignificant. The “UF/EMI Critical Thinking Disposition Scale”
was developed to measure individuals’ tendencies towards critical thinking accurately. The
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UF/EMI Critical Thinking Disposition Scale used as a quantitative data tool, was used with
frequency, percentage, t-tests, or one-factor analysis of variance [ANOVA] according to
whether the data showed normal distribution in the SPSS statistical program.

Qualitative data were obtained through interviews with students and teachers and their
responses to the questions. In the first stage, these data were processed. These interviews,
which were audio recorded, were transcribed on a computer without any changes. The
transcribed interview records were reviewed by the researcher and made suitable for analysis
(Coolican, 2009; Kvale, 1996). MAXQDA 21 program was used to analyze the transcribed
interviews. The data were analyzed using the inductive analysis method. The data coded by the
researcher were organized by coding, which is defined as the process of naming meaningful
parts of the data (Yildirim & Simsek, 2013). The codes created individually were reviewed with
the mentor teacher until a consensus was reached. In this study, student opinions were coded
with the letter “T’. Teacher opinions were coded with different letters according to their fields:
‘F’ (Physics), ‘B’ (Biology), ‘G’ (Visual Arts), and ‘M’ (Music). After the coding process was
completed, it was submitted to expert opinion. With the expert opinion, the content analysis
was completed by defining and interpreting the findings. This study analyzed semi-structured
and unstructured teacher interviews and structured student interviews using descriptive
analysis.

Research Process

In this study, in which the STEAM approach was applied to music lesson activities, the
researcher first organized a meeting with STEAM field experts. This meeting sought solutions
to ensure that students were motivated towards music lessons. With the joint decision of
STEAM field experts and the researcher, a plan was made to ensure the connection between
STEAM disciplines under the leadership of the music lesson. The engineering design process
using the STEAM approach formed the framework for the general objectives planned in this
direction. The planning objectives were selected together with STEAM field teachers. These
objectives were selected from the annual plans prepared within the framework of the secondary
education program of the courses included in STEAM. However, since there is no engineering
course in the secondary education program, the design process plan was created separately.

The implementation process lasted a total of eight weeks, including the process of
collecting quantitative and qualitative data. The implementation was carried out in 2 weekly
music class hours. The “UF/EMI Critical Thinking Disposition Test” was administered in the
first week. In the second week, biology-music; in the third week, physics-music; in the fourth
week, mathematics-music; in the fifth, sixth, and seventh weeks, the STEAM connection was
established between biology-physics-mathematics-music-technology-engineering. A post-test
was administered in the eighth week of the implementation, and a structured interview was
conducted with the students. The researcher recorded her observations about the
implementation in the form of notebooks, video, and audio recordings. In the second week of
the implementation, dialogues were developed to establish a connection between biology and
music lessons. The students were divided into homogeneous groups with equal numbers.
These groups were asked to come up with group names related to the topic of the elements of
the cell in the biology lesson. Then, they were tasked with writing song lyrics appropriate to
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their chosen group names. In the third week of the implementation, dialogues were developed
to establish a connection between physics and music lessons. Sound sensitive LEDs were
emphasized based on the answers received, and sample material was shown. In the fourth week
of the application, dialogues were developed to establish a connection between mathematics
and music lessons. In the connection between function and music, frequencies were given to
the definition set, and note names were given to the value set. The keyboard to be used in the
prototype was assigned sounds with the software program, and the sounds that come when the
keys are pressed were determined as the definition set, and the sounds that come when the
keys are pressed were determined as the value set. This situation played a role in associating
the function, which is a mathematics subject, with the music lesson. Then, model cartons were
given to the students. The students drew vectors of the instruments on these cards. At this
point, support was received from the visual arts teacher. In the fifth week of the
implementation, dialogues were developed on connecting music, physics, biology,
mathematics, technology, and engineering. Students were asked to create a music prototype
with instrument cartons, a computer, a computer keyboard, a sound-sensitive LED, a speaker,
cables, and silicone materials. One student who could assign a sound to the keyboard keys with
the software program was given additional time outside the application. This student created
the software program under the supervision of the researcher. In the sixth week of the
implementation, the students removed the keypad on the mechanical keyboard. The electronic
circuit was cleaned with solder paste when the keypads were removed. Between the copper
circuit on the electronic board and the electronic circuit on the keypad, 1.5 meters of special
spiral copper cable was used to transfer the sound of the keys. Support was received from an
IT specialist during keyboard operations. In the seventh week of the implementation, the
students were asked to place the keyboard keys assigned sound on the instrument cartons.
Each group carried out this process individually. After all groups had completed this process,
the resulting prototype was practically tested. In the eighth week of the implementation, a post-
test was administered to the students, and structured interviews were conducted.
Unstructured interviews were conducted with STEAM field experts throughout the process to
keep them informed about the students’ situations. When necessary, ideas were exchanged
with STEAM field experts, and the results were shared with them. STEAM field experts’
opinions about the activity’s implementation were recorded.

Ethical Permits of Research:

In this study, all the rules specified to be followed within the scope of “Higher Education
Institutions Scientific Research and Publication Ethics Directive” were complied with. None of
the actions specified under the heading “Actions Contrary to Scientific Research and
Publication Ethics”, which is the second part of the directive, have been taken.

Ethics Committee Permission Information:

Name of the committee that made the ethical evaluation = Gazi University Ethics
Commission

Date of ethical review decision = 10.05.2023

Ethics assessment document issue number = E-652780
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Findings

The aim of this study is to examine the effect of the STEAM approach applied with
music lesson activities on students’ critical thinking dispositions. In this direction, quantitative
data were obtained by analyzing the students’ critical thinking dispositions through pre-test
and post-test results. Qualitative data were obtained through structured student interviews
and semi-structured and unstructured teacher interviews.

1. The Effect of STEAM Approach in Music Lesson Activities on
Students’ Critical Thinking Tendencies

The critical thinking disposition test was structured into three sub-dimensions:
anticipativeness, innovativeness, and cognitive maturity. The findings obtained are presented

in tables.
Table 2.
Post-test-Pre-test Comparison of UF/EMI Critical Thinking Disposition Scale
n M SD Min Max
Pre-test 37 3.53 .59 1.48 4.72
Post-test 37 3.87 .52 1.92 4.84
Wilcoxon signed ranks test
n Rankmean  Rank sum A p
Pre-test—post-test Negative sorting 8 13.25 106.00 -3.424 .001
Positive sorting 27 19.41 524.00
Equality 2
Total 37

Looking at the general results of the UF/EMI Critical Thinking Disposition Scale in
Table 2, it is seen that the post-test averages of the students increased significantly compared
to the pre-test averages (Z=-3.424; p<.05). It was observed that the STEAM approach applied
with music lesson activities contributed to the critical thinking disposition of 27 students, while
the critical thinking disposition of 8 students decreased. The remaining two students did not
show a developmental difference in achieving equality. It is thought that the students who did
not show development were due to individual differences, difficulties in adapting to the content
of the activities, or the inability of the scales to measure the abilities of this student group fully.

Table 3.
Post-Test-Pre-Test Comparison of Anticipativeness Subdimension
n M SD Min Max
Pre-test 37 3.56 .67 1.36 4.82
Post-test 37 3.88 .59 1.82 5.00
Wilcoxon signed ranks test
n  RankMean Rank Sum Z p
Post-test—pre-test Negative sorting 9 15.56 140.00 -2.869 .004
Positive sorting 26 18.85 490.00
Equality 2
Total 37

As seen in Table 3, the increase in students’ scores in the anticipativeness sub-
dimension is statistically significant (Z=-2.869; p<.05). These findings show that the student’s
ability to predict future possibilities and think according to these possibilities has improved.
The decrease in 9 students’ scores suggests that students may have difficulty integrating their
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existing knowledge and skills into their predictive abilities or may need more guidance in this
process.

Table 4.
Post-Test-Pre-Test Comparison of Innovativeness Subdimension
n M SD Min Max
Pre-test 37 3.52 .74 1.86 4.71
Post-test 37 3.87 .54 2.43 4.71
Wilcoxon signed ranks test
n Rank Mean  Rank Sum A p
Post-test—pre-test Negative sorting 11 14.91 164.00 -2.287 .022
Positive sorting 23 18.74 431.00
Equality 3
Total 37

As seen in Table 4, in the innovativeness sub-dimension, students’ innovativeness skills
increased significantly in the post-test (Z=-2.287; p<.05). These findings show that the STEAM
approach applied with music lesson activities supported students’ creative thinking and
innovative solution development skills. However, the decrease in the skills of 11 students
indicates that these students could not fully participate in innovative thinking processes or that
the existing methods were not effective enough for these students.

Table 5.
Post-Test-Pre-Test Comparison of Cognitive Maturity Subdimension
n M SD Min Max
Pre-test 37 3.50 .68 1.29 4.86
Post-test 37 3.83 .66 1.57 5.00
Wilcoxon signed rans test
n Rank Mean  Rank Sum Z p
Post-test—pre-pest Negative sorting 12 13.00 156.00 -2.612 .009
Positive sorting 23 20.61 474.00
Equality 2
Total 37

In Table 5, a significant increase was observed in the cognitive maturity sub-dimension
(Z=-2.612; p<.05). These findings indicate that the students developed a more mature and
structured thought process and improved their ability to evaluate and analyze complex
situations. However, the fact that 12 students experienced a decrease in this dimension may
indicate that they experienced different difficulties in their cognitive development processes.
This suggests that these students’ cognitive maturity skills should be further supported.
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Figure 1.

Comparison of Pre-test and Post-test Mean Scores on the Critical Thinking Disposition Scale and Its
Sub-dimensions (n = 37)

N Pre-test
I Post-test

Mean Scores

Overall Scale Anticipativeness Innovativeness Cognitive Maturity

Note. Post-test mean scores for the overall scale and all three sub-dimensions were
significantly higher than pre-test mean scores (p<.05). Error bars represent standard
deviations.

2, Student Opinions on the Application of the STEAM Approach in
Music Lesson Activities

When the post-application opinions of the students who participated in the research
are analyzed, it is seen that there are statements belonging to the critical thinking code. These
findings show how music education can be associated with other disciplines and how these
relationships can be established. Critical thinking includes analyzing information, evaluating
different perspectives, and using information in new contexts. Students made connections
between music courses and numeracy and science courses (T1, T14, T36). This shows the ability
to use knowledge in one context and between different disciplines. Recognizing such
relationships is seen as an important part of critical thinking. The statement “At first, we said,
‘What is the connection?’ and then we learned that connection” (T1) shows that the student
questioned the information that initially seemed disconnected and then re-evaluated this
information and established meaningful connections. “Concretizing the waves of the vocal
cords” (S10) reflects the student’s effort to make an abstract concept more concrete. Critical
thinking deepens understanding by supporting abstract concepts with concrete examples. The
connections established between different subjects, such as biology, mathematics, and music,
show that students develop interdisciplinary thinking skills (T14, T37). This is important in
developing critical thinking because it brings together different perspectives to reach a richer
understanding. The statement “We talked and discussed the relationship between music and
mathematics” (T37) shows that students strengthen critical thinking by sharing and discussing
their ideas with others. Discussion develops the skills of evaluating different perspectives and
defending their ideas. These statements show that students are developing their critical
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thinking skills and have started to make sense of knowledge in a broader context by making
connections between different disciplines. Such statements indicate that students memorize
information and develop the ability to analyze and revaluate it in different contexts.

3. Teachers’ Views on the Application of STEAM Approach in Music
Lesson Activities

The findings from this study reveal that the application had a significant impact on
students’ creative thinking skills. By assigning instrument sounds to computer keys and
connecting them through wires, students were encouraged to think creatively (F). This process
allowed them to combine technology and original ideas in unique ways, enhancing their ability
to use technology in a creative manner (B). Additionally, the task of producing products from
the materials provided fostered an environment that nurtured students’ creativity (G).

In terms of communication, the application provided opportunities for students to
move beyond their comfort zones and interact with peers they might not have otherwise
engaged with. By randomly grouping students based on numbers they called out, they were
able to communicate with others outside their typical social circles (G). This process not only
improved communication but also allowed students to develop teamwork, leadership, and
interpersonal skills (B), demonstrating that the application contributed to both social and
technical growth.

The application also had a clear impact on students’ collaboration skills. Students
exhibited significant changes in their ability to collaborate both within and across disciplines
(G). By engaging in STEAM based music activities, students had the chance to work together,
sharing their unique skill sets and learning from one another (B). This suggests that the
application fostered an environment conducive to collaborative learning, which is a crucial
aspect of modern education.

The novelty of the project was also noteworthy. Students found it to be a “unique and
thought-provoking” experience (M). This non-traditional approach to learning allowed
students to gain new perspectives on how they could use the knowledge and skills they had
acquired in different, innovative ways. In a digital age where information is easily accessible,
the application encouraged students to reflect on how to apply this knowledge creatively,
transforming their approach to learning.

One of the most important findings is that the application helped students shift their
perspective on how they access and use information (M). Given today’s easy access to
knowledge, students learned not only how to acquire information but also how to apply it
effectively, developing a more analytical and practical approach to problem-solving. This shift
in perspective is an essential skill for future educational and professional settings.

Suggestions for enhancing the impact of the application emerged from the findings as
well. It was recommended that the project be expanded to involve more students, creating
interactive sessions with visual backgrounds and incorporating artificial intelligence
technologies (M). This would allow for more dynamic and engaging activities, providing
students with an even more immersive and participatory learning experience.
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In terms of application skills, students were able to integrate both creative and technical
skills throughout the project. Using vector images of instruments helped students more easily
draw their designs on cardboard (G), while the incorporation of technological elements, such
as assigning sounds to computer keys and connecting instruments with wires, allowed them to
practice and develop their technical abilities (F). These skills directly contributed to students’
understanding of how to apply theoretical knowledge to practical tasks.

The application also provided ample opportunities for students to engage in critical
thinking. Throughout the process, students evaluated the pros and cons of their work, aiming
to reach the best possible outcome (G). The STEAM approach played a key role in fostering
critical thinking, as students were encouraged to review their performances and those of their
peers, refining both musical and technical skills in the process (B). This ongoing evaluation
allowed students to improve not only their technical abilities but also their capacity for
reflection and improvement.

Regarding satisfaction, students were observed to work with high levels of motivation,
which directly influenced the outcomes of the project (M). The research findings indicated that
students were highly motivated by this unconventional and thought-provoking activity,
resulting in improved performance (B). This underscores the importance of motivation in
achieving successful learning outcomes, demonstrating that when students are engaged and
excited, their work quality improves significantly.

Lastly, the interdisciplinary connections made through the application were crucial.
Students developed skills across multiple disciplines, including music, physics, and
technology, as they integrated various aspects of knowledge to complete the project (F). The
process of drawing and cutting out instrument shapes also involved elements of visual arts (G),
while the creation of software and the technical work of soldering and wiring enhanced the
connection between music and technology (B). These activities provided students with a
holistic understanding of how different fields intersect and work together, strengthening their
ability to make interdisciplinary connections.

The qualitative findings obtained from student and teacher interviews aligned with the
quantitative results of the UF/EMI Critical Thinking Disposition Scale. Specifically, in the sub-
dimensions where post-test scores increased such as innovativeness and cognitive maturity
students reported observable developments in related skills, including creativity,
interdisciplinary thinking, and problem-solving. For instance, students indicated that they
were able to reinterpret information that initially seemed unrelated, thereby concretizing
abstract concepts, which reflects cognitive maturity. Moreover, their engagement in designing
musical prototypes using technology and developing original ideas within group work settings
supported the observed improvement in innovative thinking skills. This consistency between
data types suggests that the STEAM based music activities contributed to students’ critical
thinking development not only through measurable outcomes but also through self-reflective
and experiential learning processes expressed in their own words. Therefore, the qualitative
and quantitative data complement each other and together demonstrate that interdisciplinary
and arts-integrated approaches can be effective tools for enhancing critical thinking skills in a
holistic manner.
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Discussion and Conclusion

In this study, the effect of STEAM based activities implemented in music lessons on
students’ critical thinking dispositions was examined, and the findings revealed a significant
improvement in this disposition. The pre-test and post-test analyses of the study showed that
STEAM based music lesson activities improved students’ critical thinking dispositions. Baek
et al. (2011) stated that STEAM activities strengthen analytical skills and understanding of
complex problems. Kim and Park (2012), who emphasized the contribution of art to creative
and critical thinking skills, and Kolodner et al. (2003), who stated that problem-based learning
supports these processes, also support these findings. In addition, Yakman and Lee (2012)
stated that STEAM education improves critical thinking skills by creating long-term effects.
Similarly, Komiircii (2022) stated that STEAM based music education improves creativity,
critical thinking, and musical communication. In this context, the role of the art-oriented
structure of STEAM activities and problem-based learning processes in positive change is
emphasized.

The study’s quantitative findings revealed that students significantly improved in
critical thinking, innovativeness, and cognitive maturity. These results are in line with
international studies in the field of STEAM education. Wilson et al. (2021) found that
transdisciplinary STEAM courses improve students’ critical and creative thinking skills.
Significant improvements were observed, especially in problem-solving, generating ideas, and
evaluating from different perspectives. Henriksen (2014) and Kim and Park (2012), while
emphasizing the effects of STEAM on creative and critical thinking skills, drew attention to the
critical role of interdisciplinary approaches in this development. Perignat and Buonincontro
(2019) state that STEAM practices enable students to view knowledge from different
perspectives and develop creative problem-solving skills. However, most of these studies are
STEM-oriented, and the contribution of arts, especially music, to critical thinking processes
has been addressed to a limited extent.

However, while these studies highlight the positive impact of STEAM on critical
thinking, creativity, and problem-solving, it is important to note that the role of the arts,
particularly music, in developing these skills has not been thoroughly explored. In the current
study, the findings indicate that music-based STEAM activities have had some effect on
students’ 21t century skills. Specifically, the data show that students experienced
improvements in areas such as innovation and cognitive maturity, though these changes were
not statistically significant. The lack of significant improvement in critical thinking and
problem-solving skills may reflect the complexity of these cognitive processes, which require
more in-depth and sustained engagement than what was provided through the music activities.

Additionally, the results suggest that certain dimensions, like entrepreneurial and
career awareness skills, showed some growth in students, but again, these changes were not
statistically significant. This raises questions about the extent to which music-centered STEAM
initiatives can truly foster deeper cognitive development in these areas. It is possible that music
activities may need to be complemented with other, more targeted pedagogical approaches to
yield more noticeable improvements in critical thinking and problem-solving.

331



Tiirk Akademik Yayinlar Dergisi (TAY Journal), 2025, 9(2), 318-346

While the study’s findings align with previous research regarding the overall benefits of
STEAM education, it is important to acknowledge the current study’s limitations. These
include the relatively small sample size and the failure to consider other influential factors,
such as teaching methods, student motivation, and the specific content of the music activities.
These factors may have limited the observed changes in specific skill areas.

Therefore, future research should explore how integrating the arts, particularly music,
within a STEAM framework can be further optimized to address critical thinking and problem-
solving skills. Such studies could incorporate a larger and more diverse sample, consider
additional pedagogical strategies, and evaluate the long-term effects of these types of
educational interventions. By doing so, it may be possible to better understand the potential of
music-based STEAM education in enhancing students’ cognitive and creative abilities, as well
as their overall 21st-century skill development.

Qualitative findings show that students gain the ability to analyze and apply knowledge
in different contexts by making connections between different disciplines, such as biology,
mathematics, and engineering, through music education. These findings are in line with Liao’s
(2016) finding that STEAM education promotes critical thinking in an interdisciplinary
context. However, some students had difficulty in this process and did not show sufficient
development in critical thinking skills. This situation reveals that STEAM activities should be
designed by better considering individual differences.

Structured interviews revealed that STEAM activities improved students’ skills such as
creative thinking, communication, and collaboration. However, some students did not make
enough progress in this process, making it necessary to reorganize the activities to take into
account individual differences. Adapting the measurement tools to fully reflect the students’
progress may enable more precise evaluations in future research.

The structured interviews with both students and teachers revealed that STEAM
activities had a positive impact on students’ skills, such as creative thinking, communication,
and collaboration. However, it was also noted that some students did not make sufficient
progress in these areas. For instance, while many students showed improvements in creative
thinking, others struggled to engage with the activities in a way that fostered significant skill
development. This suggests that individual differences, such as prior knowledge, motivation,
and learning styles, may play a crucial role in the success of the activities. Moreover, the
interviews with teachers highlighted the importance of adjusting the teaching methods and
activity structures to accommodate these differences. Teachers noted that while group
collaboration fostered communication and teamwork, some students felt less confident when
working in larger groups. This indicates that a more personalized approach, potentially
offering opportunities for both group and individual tasks, could lead to better outcomes. As
for the evaluation of students’ progress, both students and teachers mentioned that the
measurement tools used during the study did not fully capture the nuances of their
development. For example, some students demonstrated progress in non-cognitive skills, such
as confidence and problem-solving, which were not adequately reflected in the traditional
assessment methods. Adapting the measurement tools to encompass a broader range of skills
and more effectively account for individual growth could provide more precise and
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comprehensive evaluations in future research. This approach could also help identify areas
where students need additional support and guide the refinement of the STEAM activities to
better suit diverse learning needs.

The study’s findings reveal that the STEAM approach significantly improves critical
thinking skills by encouraging interdisciplinary learning processes. Kim and Auh (2024) stated
that STEAM-based music activities, in addition to increasing student engagement, allow
students to gain a deeper understanding of musical principles and use this knowledge in
different contexts. This finding aligns with what was observed in the study sample, where
students developed skills to apply knowledge by connecting to disciplines such as biology,
mathematics, and engineering. This is important in showing how STEAM activities support
creative and analytical thinking processes.

This study’s contribution to the international literature is to examine the role of creative
disciplines in critical thinking processes more comprehensively by considering music as a
central component in STEAM education. Campbell (2004) emphasized the importance of
music in cultural and cognitive development; in this study, music was shown to be a critical
tool within STEAM pedagogy. In particular, the connections established with different
disciplines reveal that music plays an important role in interdisciplinary thinking processes
beyond a purely aesthetic activity.

In conclusion, the STEAM approach offers a rich learning environment that can
support 21st-century skills such as creativity, communication, collaboration, and critical
thinking. However, further consideration of individual differences, examination of long-term
effects, and development of measurement tools will enable this potential to be fully realized.

Recommendations

More longitudinal research is needed as the long-term effects of the STEAM approach
have not yet been fully addressed. The same need also applies in the context of music
education. In addition, although the STEAM approach has the potential to improve student’s
critical thinking skills, it has been pointed out that individual differences need to be considered
more. In this context, educators:

-Adjust curriculum integration to students’ learning styles,

-Increase access to STEAM materials.

Researchers are recommended to:

-Develop more sensitive tools to measure critical thinking dispositions,

-Develop modeling designs for how to connect STEM disciplines to music lessons,
-Develop digital tools for STEAM activities and train users,

-Extend the duration and improve time management to increase the effectiveness of
the STEAM approach in music lesson activities,

-Consider the relationship between STEAM and music education more
comprehensively.
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To expand STEAM-based music lessons, the Ministry of National Education should:
-Provide financial support,

-Organize practical teacher training,

-Invest in STEAM infrastructure,

-Prioritize the development of measurement tools appropriate for STEAM focused
curriculum practices.
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Miizik Dersi Etkinliklerinde STEAM
Yaklasiminin Ogrencilerin Elestirel
Diisiinme Egilimlerine Etkisi

Ozet

Bu calismada miizik dersi etkinliklerinde Bilim, Teknoloji, Mithendislik, Sanat ve Matematik [STEAM]
yaklasiminin Ogrencilerin elestirel diisiinme egilimleri iizerindeki etkisinin degerlendirilmesi
amaclanmustir. I¢ ice desenli karma yontem kullamlarak nitel ve nicel veriler toplanmis, analiz
edilmistir. Aragtirmanin ¢alisma grubunu bir anadolu lisesinde onuncu sinifta 6grenim goren 37
ogrenci ve okul 6gretmenlerinden alti STEAM alan uzmamn (fizik, biyoloji, matematik, miizik, gorsel
sanatlar, bilisim teknolojileri) olusturmustur. Uygulama siiresi toplamda sekiz hafta siirmiistiir.
Arastirmanin nicel verileri UF/EMI Elestirel Diisiinme Egilimi Olcegi formlarimm 6n test—son test
karsilastirmasi ile elde edilmistir. Arastirmanin nitel verileri ise yapilandirilmis 6grenci goriismeleri,
yar1 yapilandirilmis ve yapilandirilmamis 6gretmen goriismeleri ile elde edilmistir. UF/EMI Elestirel
Diisiinme Egilimi 6l¢egi 6n test—son testinden elde edilen nicel bulgular 6grencilerin belirli bir siirecte
ilerleme kaydettigini ve elestirel diisiinme egilimlerinin gelisimine olumlu yonde katkida bulundugunu
gostermistir. Bu calismanin 6gretmen ve 6grenci goriismelerinden elde edilen nitel verileri miizik dersi
etkinliklerinde STEAM yaklasiminin o6grencilerin elestirel diisiinme egilimlerini gelistirdigini
gostermistir. Elde edilen nicel ve nitel bulgularin sonuglar: dogrultusunda; etkinliklerde daha iyi zaman
yonetimi saglanmasi, gesitliligin artirilmasi, 6grencilere daha fazla 6zgiirliik ve sorumluluk verilmesi,
grup calismalarinin tegvik edilmesi, materyal zenginliginin artirilmasi ve yeni 6l¢gme araglarinin
gelistirilmesi onerilmistir.

Anahtar Kelimeler: Miizik egitimi, STEAM yaklasimi, elestirel diisiinme egilimi.

Giris

Egitim, tarih boyunca pratik bilgi aktarimindan baslayarak teknolojik destekli
sistemlere doniismiistiir. Bu doniisiim, disiplinler arasi ogretim yontemlerini 6n plana
cikarmis, egitim programlarim esnek ve problem ¢ozmeye odakl hale getirmistir (Newell,
2001; Yavuz, 2016). Toplumlarin kalkinma politikalari, bireylerin donatilmas1 gereken
becerileri belirlerken egitimciler de bu dogrultuda reformlar gerceklestirmistir.

Sanayilesmeyle birlikte egitimde dort ana evrimsel asama ortaya cikmistir (Diwan,
2017). Egitim 1.0 geleneksel yontemleri, Egitim 2.0 teknolojinin kullanimini, Egitim 3.0 aktif
bilgi iretimini, Egitim 4.0 ise yaratic1 diistinme ve problem ¢6zme becerilerini desteklemistir
(Isababayeva Apaydin & Arslan, 2015; Turhal, 2020).

Egitim 4.0 dogrultusunda belirlenen 21. yiizyil becerilerinde karmasik problemleri
¢ozebilme, elestirel diisiinme, yaraticilik, insan yonetimi, ig birligi ve duygusal zeka 6nemli bir
yer tutmaktadir (World Economic Forum, 2016). Baska bir acidan bu beceriler; 6grenme ve
yenilik becerileri, yasam ve kariyer becerileri, bilgi-medya ve teknoloji okuryazarhig: becerileri
seklinde ii¢ genel baghkta simiflandirilmaktadir (Partnership for 215t Century Learning, 2019).

Elestirel diisiinme, bireylerin sorunlari analiz etme, farkh bakis acilarim1 degerlendirme
ve etkili ¢coziimler iiretme becerisini gelistirmektedir (Ennis, 1993; Levy, 1997). Ayrica, yaratici
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diistinmeyi tesvik ederek yenilik¢i fikirlerin ortaya cikmasini saglamakta ve is birligi
becerilerini giiclendirmektedir. Russell (1963), Paul (1990), Siegel (2017) ve Lipman (1988)
elestirel diisiinmeyi diisiinceler iizerinde derinlemesine degerlendirme ve nedenlere dayal
onaylama sanati olarak tamimlamislardir.

Elestirel diisiinme, sorunlari analiz etme, ¢Oziim iiretme ve toplumsal iyilestirme
siireclerinde 6nemli bir rol oynamaktadir. Bilim, Teknoloji, Miihendislik, Sanat ve Matematik
[STEAM] egitimi, disiplinler aras1 yapisiyla bu beceriyi giiclendiren etkili bir modeldir. Yaratici
problem ¢6zme odakli projeleri sayesinde, 6grencilerin bilgiyi elestirel ve yenilik¢i bir sekilde
kullanmalarini saglamaktadir. Ozellikle bilim, teknoloji, miihendislik ve sanatin miizik egitimi
ile entegrasyonu, elestirel diisiinme becerilerini derinlestirmektedir (Campbell, 2004).

Milli Egitim Bakanhigr’'nin [MEB] (2018), 2023 Egitim Vizyonunda, ortadgretimde
Ogretim tasariminin bireylerin bilimsel beceriler edinmesiyle baglantih oldugu belirtilmistir.
Degisen evrensel becerilere uyum saglamak ve oOgrencileri doniisiimiin aktorleri haline
getirmek icin yapisal degisikliklere ihtiyac duyuldugu vurgulanmaktadir. Miifredatin siirec
odakli, bireysel farkliliklar1 gozeten ve teknolojiyi etkin kullanan bir yapiya sahip olmasi
gerektigi ifade edilmektedir. Bu dogrultuda, miizik dersinde cagdas yaklasimlarin arastirilmasi
onem kazanmaktadir.

Alanyazinda sanat egitiminin elestirel diisiinme, problem ¢6zme ve yaraticilik gibi
becerileri destekledigi vurgulanmaktadir (Didin & Koksal, 2017; Perignat & Buonincontro,
2019). Bununla birlikte, 6grencilerin elestirel diisiinme becerilerindeki yetersizlikler ve bu
becerilerin gelistirilmesi i¢in yapilmasi gereken calismalarin 6nemi belirtilmektedir (Demir &
Aybek, 2014; Korkmaz & Yesil, 2009). Mevcut egitim kosullar1 incelendiginde, elestirel
diisiinme becerilerini gelistirme yoniinde adimlar atilmasinin gerekliligi 6n plana ¢ikmaktadir.

icinde dolayh olarak tiim disiplinleri barindiran miizik egitimi ile STEAM
entegrasyonunun, ogrencilerin elestirel diisiinme becerilerini nasil etkiledigi onemli bir
aragtirma konusu olarak ortaya c¢ikmaktadir. Ancak bu konuya dair arastirmalarin ve
bulgularin sinirh kaldigi ve genellikle uygulama siireglerinin derinlemesine analiz edilmedigi
goriilmektedir (Liao, 2016). Bunun yan sira, Tiirkiye gibi gelismekte olan iilkelerde STEAM
egitimi lizerine yapilan ¢alismalarin sayis1 artmakta ancak bu ¢alismalarin biiyiik ¢ogunlugu
fen, matematik ve teknoloji eksenine odaklanmis olup miizik egitimi gibi sanat temelli
disiplinlerin ele alnmadig gozlemlenmektedir (Giilhan, 2022).

Bu kapsamda, bu ¢alismanin alana 6zgiin katkisi, STEAM yaklasimh miizik egitimi
ozelinde oOgrencilerin elestirel diisiinme egiliminin gelisimini hem nitel hem de nicel
yontemlerle inceleyerek uluslararasi literatiirdeki bu boslugu doldurmasidir. Arastirma, miizik
egitiminin yalnizca estetik bir etkinlik olmadigini, aym1 zamanda disiplinler aras1 bir baglamda
biligsel becerilerin gelisiminde kritik bir rol oynayabilecegini gostermeyi amaclamistir. Bu
calismanin bulgular, uluslararasi baglamda miizik egitiminin STEAM modellerine nasil
entegre edilebilecegine dair degerli bilgiler sunarak literatiire yenilik¢i bir bakis agisi
kazandirmaktadir.
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Bu nedenle bu calismada miizik dersi etkinliklerinde STEAM yaklasiminin 6grencilerin
elestirel diisiinme egilimleri iizerindeki etkisinin degerlendirilmesi amaciyla asagidaki
sorulara yanit aranmistir.

1. Miizik dersi etkinliklerinde STEAM yaklagiminin ogrencilerin elestirel diisiinme
egilimleri iizerindeki etkisi nasildir?

2. Miizik dersi etkinliklerinde STEAM yaklasiminin uygulanmasina dair 6grenci
goriigleri nasildir?

3. Miizik dersi etkinliklerinde STEAM yaklasiminin uygulanmasina dair 6gretmen
gorisleri nasildir?

Yontem

Arastirmanin Modeli

Bu ¢alismada, STEAM temelli miizik ders etkinliklerinin 6grencilerin elestirel diisiinme
egilimlerine etkisi incelenmistir. Arastirma, i¢ ice desenli karma yontem kullanilarak hem nitel
hem de nicel verilerle yapilmistir. Nicel veriler, on test ve son test olarak toplanmis; nitel veriler
ise o0grencilerle yapilandirilmis, 6gretmenlerle ise yapilandirilmamis ve yar1 yapilandirilmig
goriismelerle elde edilmistir.

Calisma Grubu

Bu arastirmanin calisma grubunu, bir anadolu lisesinin onuncu sinifinda 6grenim
goren 37 ogrenci ve alt1 STEAM alan uzman (fizik, biyoloji, matematik, gorsel sanatlar, bilisim
teknolojileri, miizik) olusturmustur. Arastirma, STEAM yaklasiminin miizik egitimi
baglamindaki elestirel diisiinme becerileri iizerindeki etkisini derinlemesine incelemeyi
amaclamaktadir. Orneklem biiyiikliigii kiiciik tutulmus, bu da katihmeilarin deneyimlerinin
detayli bir sekilde analiz edilmesine olanak saglamistir (Creswell, 2017). Ayrica, 6grencilerin
homojen bir grup olarak secilmesi, arastirmanin i¢sel gecerliligini artirmistir (Patton, 2002).
Ancak, kiiciik orneklem bulgularin genellestirilebilirligini sinirlamaktadir ve farkhi yas
gruplarina, okul tiirlerine ya da kiiltiirel baglamlara yonelik daha genis calismalara ihtiyac
vardir. Bu ¢alisma, miizik egitimine STEAM yaklagimini entegre etmenin potansiyel etkilerini
anlamak i¢in temel bir arastirma olarak goriilmektedir.

Veri Toplama Araclar:

Aragtirmada nitel veriler; yapilandirilmis, yar1 yapilandirilmis ve yapilandirilmamis
goriismeler ile arastirmaci giinliigii notlarindan elde edilmistir. Nicel veriler ise Kili¢c ve Sen
(2014) tarafindan Tiirkce ‘ye uyarlanan “UF/EMI Elestirel Diisiinme Egilimi Olcegi” ile
toplanmistir. Veriler, calismanin baslangicinda uygulanan 6n test ile toplanmis, ardindan
uygulama siirecinde nitel veriler elde edilmistir. Uygulama sona erdiginde, aym olcek ile
yapilan son testle veriler tekrar toplanmistir.

Verilerin Analizi

Aragtirmada, anketlerle toplanan veriler SPSS 26.0 programu ile islenmis ve analiz
edilmistir. Katihmcilarin on test ve son test sonuclar1 arasindaki istatistiksel farkliliklar:
degerlendirmek icin “Wilcoxon Isaretli Siralar Testi” uygulanmistir. Anlamhlik degeri .05
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olarak kabul edilmistir; p<.05 oldugunda farklihik anlaml, p>.05 oldugunda ise 6nemsiz kabul
edilmistir. “UF/EMI Elestirel Diisiinme Egilimi Olcegi”, bireylerin elestirel diisiinme
egilimlerini 6lcmek i¢in gelistirilmis ve Kili¢ ve Sen (2014) tarafindan Tiirk¢eye uyarlanmistir.
Olcek; 6ngoriisellik, bilissel olgunluk ve yenilikcilik olmak iizere iic alt boyuta sahiptir. Alt
boyutlarin i¢ tutarhlik katsayilar sirasiyla .88, .70 ve .91 olarak hesaplanmistir. Verilerin
analizi, SPSS programinda normal dagilim gosterip gostermedigine bagh olarak frekans,
yiizde, t testleri veya tek faktorlii varyans analizi [ANOVA] ile yapilmistir. Elde edilen veriler
tablolar halinde sunulmustur.

Tablo 1.
UF/EMI Elestirel Diisiinme Egilimi Olcegine Ait Giivenirlik Analizi
Alt boyutlar Soru sayis1 Cronbach’s Alpha Genel Cronbach’s Alpha
Ongoriisellik 11 .846
Yenilikeilik 7 .914 .910
Bilissel olgunluk 7 .897

Nitel veriler, O0grenci ve Ogretmenlerle yapilan roportajlardan elde edilmistir.
Goriismeler, ses kaydiyla alinmis ve bilgisayar ortaminda yaziya dokiilmiistiir. Degifre edilen
goriisme kayitlari, aragtirmaci tarafindan gézden gegirilmis ve analize uygun hale getirilmistir
(Coolican, 2009; Kvale, 1996). MAXQDA 21 programi kullanilarak tiimevarim analizi
yontemiyle ¢oziimlenen veriler, kodlama islemiyle diizenlenmistir (Yildirim & Simsek, 2013).
Kodlar, danisman oOgretmenle gozden gecirilmis ve uzman goriisii ile igerik analizi
tamamlanmistir. Yar1 yapilandirilmis ve yapilandirilmamis o6gretmen goriismeleri ile
yapilandirilmig 6grenci goriismeleri, betimsel analiz yontemiyle incelenmistir.

Arastirma Siireci

Bu calismada, STEAM yaklasiminin miizik dersi etkinliklerinde uygulanmasi siireci
toplamda sekiz hafta siirmiistiir. Ilk hafta 6n test olarak, “UF/EMI Elestirel Diisiinme Egilimi
Testi” uygulanmistir. Ardindan planlanan STEAM ders programi dogrultusunda sirasiyla
biyoloji, fizik, matematik, gorsel sanatlar ve bilisim teknolojileri dersleri ile miizik dersi
arasinda baglantilar kurulmustur. Uygulama siirecinde, 6grenciler cesitli disiplinler arasindaki
iligkileri kesfetmis ve cesitli projeler iizerinde calismistir. Ogrenciler biyoloji dersinde hiicre
ogeleriyle sarki sozii yazmus, fizik dersinde sese duyarh ledler kullanmis, matematik dersinde
fonksiyonlarla miizik arasindaki iligkiyi kurmus, gorsel sanatlarda ¢algi maketi yapmuis, bilisim
teknolojilerinde farkli materyallerle miizik prototipi olusturmus, mekanik klavye ve elektronik
devrelerle miizik prodiiksiyonu yapmistir. Uygulama siiresince arastirmaci, siireci verimli
yonetebilmek icin STEAM alan uzmanlariyla yapilandirilmamig gortismeler yapmistir. Alti
hafta sliren uygulama siirecinden sonra son test uygulanmis, ardindan Ogrencilerle
yapilandirilmig  goriismeler, oOgretmenlerle ise yar1 yapilandirilmis goriismeler
gerceklestirilmistir. Boylece nitel ve nicel veriler toplanmis, kayit altina alinmistir. Bu siirec,
ogrencilerin farkh disiplinler aras1 diisiinme ve yaratici ¢oziim liretme becerilerini gelistirmeyi
amaclamigtir.
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Bu ¢alismada “Yiiksekogretim Kurumlar: Bilimsel Arastirma ve Yayin Etigi Yonergesi”
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Bulgular

Bu arastirma, miizik dersi etkinliklerinde uygulanan STEAM yaklagiminin 6grencilerin
elestirel diisiinme egilimleri iizerindeki etkisini incelemektedir. Elestirel diisiinme egilimi, 6n
test ve son test sonuclariyla analiz edilerek nicel verilere ulasilmistir. Nitel veriler ise
yapilandirilmis 0grenci goriismeleri ile yar1 yapilandirilmig ve yapilandirilmamis 6gretmen
goriismelerinden elde edilmistir.

1. Miizik Dersi Etkinliklerinde STEAM Yaklasiminin Ogrencilerin
Elestirel Diisiinme Egilimleri Uzerindeki Etkisi Nasildir?

Elestirel diisiinme egilimi testi ongoriisellik, yenilikgilik ve biligsel olgunluk seklinde ti¢
alt boyutta yapilandirilmistir. Elde edilen bulgular tablolar halinde sunulmustur.

Tablo 2.
UF/EMI Elestirel Diisiinme Egilimi Olceginin Son Test-On Test Karsilastirilmast

n M SD Min Max
On test 37 3.5358 .59 1.48 4.72
Son test 37 3.8707 .52 1.92 4.84
Wilcoxon isaretli siralar testi
n Sira Ortalamas1  Sira Toplamui Z p
Son test—6n test Negatif siralama 8 13.25 106.00 -3.424 .001
Pozitif siralama 27 19.41 524.00
Esitlik 2
Toplam 37

Tablo 2’de UF/EMI Elestirel Diisiinme Egilimi Olceginin genel sonuclarina
bakildiginda 6grencilerin son test ortalamalarinin on test ortalamalarina kiyasla anlamh bir
sekilde arttig1 goriilmektedir (Z=-3.424; p<.05). Miizik dersi etkinlikleriyle uygulanan STEAM
yaklagiminin 27 6grencinin elestirel diistinme egilimine katki sagladigi, 8 6grencinin elestirel
diisiinme egiliminde ise azalma durumu gozlemlenmistir. Kalan 2 6grenci esitligi saglayarak
gelisimsel olarak bir farklihk gostermemistir. Gelisim gostermeyen Ogrencilerin bireysel
farkliliklardan, etkinliklerin icerigine uyum saglamada yasadiklar1 zorluklardan veya
Olceklerin bu 6grenci grubunun yeteneklerini tam olarak 6lcememesinden kaynaklandig:
diisiiniilmektedir.
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Tablo 3.
Ongoriisellik Alt Boyutunun Son Test-On Test Karsilastirilmast
n M SD Min Max
On test 37 3.56 .67 1.36 4.82
Son test 37 3.88 .59 1.82 5.00
Wilcoxon igaretli siralar testi
n  Siraortalamasi Sira toplami A p
Son test—0n test Negatif siralama 9 15.56 140.00 -2.869 .004
Pozitif siralama 26 18.85 490.00
Esitlik 2
Toplam 37

Tablo 3’te goriildiigi gibi ongoriisellik alt boyutunda 6grencilerin puanlarindaki artis
istatistiksel olarak anlamhdir (Z=-2.869; p<.05). Bu bulgular Ogrencilerin gelecekteki
olasiliklar1 6ngorme ve bu olasiliklara gore diistinme yeteneklerinin gelistigini gostermektedir.
9 ogrencinin puanlarinda goriilen azalma, 6grencilerin mevcut bilgi ve becerilerini 6ngori
yeteneklerine entegre etmekte zorlanabileceklerini veya bu siirecte daha fazla rehberlige
ihtiyac duyabileceklerini diisiindiirmektedir.

Tablo 4.
Yenilikcilik Alt Boyutunun Son Test-On Test Karsilastirilmast
n M SD Min Max
On test 37 3.5238 74890 1.86 4.71
Son test 37 3.8764 .54727 2.43 4.71
Wilcoxon igaretli siralar testi
n Sira ortalamasi  Sira toplami Z p

Son test—6n test ~ Negatif siralama 11 14.91 164.00 -2.287 .022

Porzitif siralama 23 18.74 431.00

Esitlik 3

Toplam 37

Tablo 4’te goriildiigii gibi yenilikcilik alt boyutunda 6grencilerin yenilik¢ilik becerileri
son testte anlamh bir sekilde artmistir (Z=-2.287; p<.05). Bu bulgular miizik dersi
etkinlikleriyle uygulanan STEAM yaklagiminin Ogrencilerin yaratici diisiinme ve yenilikei
coziimler gelistirme becerilerini destekledigini gostermektedir. Ancak 11 6grencinin
becerilerinde azalma goriilmesi, bu 6grencilerin yenilikci diislince siireclerine tam anlamiyla
katilamadigim1 veya mevcut yontemlerin bu oOgrenciler igin yeterince etkili olmadigini
gostermektedir.

Tablo 5.
Bilissel Olgunluk Alt Boyutunun Son Test-On Test Karsilastirilmast
n M SD Min Max
On test 37 3.5019 .68728 1.29 4.86
Son test 37 3.8378 .66083 1.57 5.00
Wilcoxon isaretli siralar testi
n Sira ortalamasi Sira toplami Z p

Son test—6n test ~ Negatif siralama 12 13.00 156.00 -2.612 .009

Pozitif siralama 23 20.61 474.00

Esitlik 2

Toplam 37

Tablo 5’te biligsel olgunluk alt boyutunda anlaml bir artis gézlemlenmistir (Z=-2.612;
p<.05). Bu bulgular 6grencilerin daha olgun ve yapisal bir diisiince siireci gelistirdiklerini,
karmasik durumlar1 degerlendirme ve analiz etme becerilerinde ilerleme kaydettiklerini
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gostermektedir. Ancak 12 6grencinin bu boyutta azalma yasamasi, biligsel gelisim siireclerinde
farkli zorluklar yasadiklarina isaret edebilmektedir. Bu durum, bu o6grencilerin bilissel
olgunluk becerilerinin daha fazla desteklenmesi gerektigini diisiindiirmektedir.

2. Miizik Dersi Etkinliklerinde STEAM Yaklasiminin Uygulanmasina
Dair Ogrenci Goritisleri

Aragtirma bulgulari, 6grencilerin miizik dersi ile diger disiplinler arasinda kurduklar:
baglantilar1 ve bu siirecte elestirel diisiinme becerilerini gelistirdiklerini gostermektedir.
Ogrenciler, baslangicta baglantisiz goriinen bilgileri sorgulayarak ve somut drneklerle soyut
kavramlar1 daha iyi anlayarak elestirel diistinme becerilerini giiclendirmislerdir. Miizik,
biyoloji, matematik gibi dersler arasindaki baglantilar, 6grencilerin disiplinlerarasi diistinme
yetenegini gelistirmistir. Ogrenciler, fikirlerini bagkalariyla paylasarak ve tartisarak farkl
bakis acilarini degerlendirme becerilerini artirmiglardir. Bu siire¢, 6grencilerin bilgiyi analiz
etme ve yeni baglamlarda kullanma yeteneklerini gelistirdigini gostermektedir.

3. Miizik Dersi Etkinliklerinde STEAM Yaklasiminin Uygulanmasina
Dair Ogretmen Goriisleri

Aragtirmaya katki saglayan 6gretmenlerin goriisleri:

-Ogrencilerin calismalarinda karsilagtiklar1  siireclerin - artilarim  ve  eksilerini
degerlendirerek en iyi sonuca ulagsmaya tesvik edilmesi, elestirel diisiinme becerisini harekete
gecirmigtir.

-STEAM yaklasimi, 6grencilere disiplinler aras1 diisiinme firsati sunarak, elestirel bakis
acilarmi gelistirmelerine olanak tanimistir. Ozellikle, miizik etkinlikleri sirasinda 6grencilerin
kendi performanslarimi ve digerlerinin calismalarim1 degerlendirmesi, elestirel diisiinme
siirecini derinlestirmistir.

-Teknolojik unsurlarin entegrasyonu, 6grencilerin yaratici diistinmelerini saglarken,
ayni zamanda bu siirecte elestirel bir sekilde diisiinmelerine olanak tanimistir.

-Tletisim ve is birligi gibi sosyal becerilerin gelisimi de, elestirel diisiinmenin sosyal
boyutunu desteklemis, oOgrencilerin farkli bakis acilarim1 degerlendirme yeteneklerini
artirmstir.

-Disiplinler arasi baglantilar kurarak, soyut kavramlar: somut iiriinlere doniistiirme
siirecleri de 6grencilerin elestirel diistinme becerilerini pekistirmistir.

Bu baglamda miizik dersi etkinliklerinde STEAM yaklasiminin uygulanmasina dair
ogretmen goriislerinden, ogrencilerin sadece teknik becerileri degil, aym1 zamanda elestirel
diisiinme yetilerini gelistiren bir 6grenme deneyimi yasadiklari anlagilmaktadir.

Tartisma ve Sonuc¢

Bu calismada, miizik dersinde uygulanan STEAM temelli etkinliklerin 6grencilerin
elestirel diisiinme egilimleri iizerindeki etkisi incelenmistir. Arastirmanin 6n test-son test
analizleri, STEAM yaklasiminin oOgrencilerin elestirel diisiinme egilimlerini gelistirdigini
ortaya koymustur. Baek vd. (2011), STEAM etkinliklerinin analitik becerileri ve karmagsik
problemleri anlamlandirma yetenegini giiclendirdigini belirtirken, Kim ve Park (2012) sanatin
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yaratic1 ve elestirel diisiinme becerilerine katkisini vurgulamaktadir. Kolodner vd. (2003),
problem temelli 6grenmenin bu siirecleri destekledigini ifade etmistir. Ayrica, Yakman ve Lee
(2012) STEAM egitiminin uzun vadeli etkiler yaratarak elestirel diisiinme becerilerini
gelistirdigini belirtmistir. Benzer sekilde, Komiircii (2022), STEAM temelli miizik egitiminin
yaraticihigl, elestirel diistinmeyi ve miizikal iletisimi gelistirdigini ifade etmistir. Bu bulgular,
STEAM etkinliklerinin sanat odakli yapisi ve problem temelli 6grenme siireclerinin
ogrencilerin elestirel diistinme becerilerini gelistirmedeki roliinii vurgulamaktadar.

Aragtirmanin nicel bulgulari, 6grencilerin elestirel diisiinme, yenilik¢ilik ve biligsel
olgunluk gibi boyutlarda anlamh bir gelisim gosterdigini ortaya koymustur. Bu sonuclar,
uluslararas1 STEAM egitim arastirmalariyla paralellik gostermektedir. Wilson vd. (2021),
transdisipliner STEAM derslerinin Ogrencilerin elestirel ve yaratici diisiinme becerilerini
gelistirdigini vurgulamaktadir. Ozellikle problem ¢6zme, fikir iiretme ve farkh bakis acilariyla
degerlendirme becerilerinde anlamli iyilesmeler gozlemlenmistir. Henriksen (2014) ile Kim ve
Park (2012), STEAM’in yaratic1 ve elestirel diisiinme becerilerine etkisini belirtirken disiplinler
arasi yaklasimlarin bu gelisimdeki roliinii vurgulamaktadir. Perignat ve Buonincontro (2019),
STEAM uygulamalarinin 6grencilere bilgiye farkli perspektiflerden bakma ve yaratici problem
cozme becerisi kazandirdigini ifade etmektedir. Ancak, bu calismalarin ¢ogu STEM odakh
olup, sanatin oOzellikle miizigin elestirel diisiinme siireclerine katkisi simirli olarak ele
alinmistir.

Nitel bulgular, Ogrencilerin miizik egitimi araciligiyla biyoloji, matematik ve
miihendislik gibi farkli disiplinler arasinda baglantilar kurarak bilgiyi analiz etme ve farkl
baglamlarda uygulama yetenekleri kazandigini gostermektedir. Bu bulgular, Liao (2016)
tarafindan dile getirilen STEAM egitiminin disiplinler aras1 baglamda elestirel diisiinmeyi
tesvik ettigi goriisiiyle uyumludur. Ancak, bazi 6grencilerin bu siirecte zorlandig ve elestirel
diisiinme becerilerinde yeterli gelisim gostermedigi gozlemlenmistir. Bu durum, STEAM
etkinliklerinin bireysel farkliliklar1 daha iyi dikkate alacak sekilde tasarlanmasi gerektigini
ortaya koymaktadir.

Yapilandirilmig goriismeler, STEAM etkinliklerinin 6grencilerin yaratici diisiinme,
iletisim ve is birligi gibi becerilerini gelistirdigini ortaya koymustur. Ancak, baz1 6grencilerin
bu stirecte yeterince ilerleme kaydedememesi, etkinliklerin bireysel farkliliklar1 goz ontinde
bulunduracak sekilde yeniden diizenlenmesini gerekli kilmaktadir. Olecme araclarimmn
ogrencilerin gelisimlerini tam olarak yansitacak sekilde wuyarlanmasi, gelecekteki
aragtirmalarda daha kesin degerlendirmeler yapilmasin saglayabilir.

Aragtirma bulgular, STEAM yaklasiminin disiplinler aras1 6grenme siireclerini tegvik
ederek elestirel diisiinme becerilerinde anlamli bir gelisim sagladigim1 ortaya koymaktadir.
Kim ve Auh (2024) tarafindan yapilan bir calismada, STEAM tabanh miizik etkinliklerinin
ogrenci katilimini artirdig1 ve 6grencilerin miizik prensiplerini derinlemesine anlamalarina
olanak tanidig: belirtilmistir. Bu bulgu, biyoloji, matematik ve miihendislik gibi disiplinlerle
baglantilar kurarak bilgiyi uygulama becerisi kazanan ogrencilerle oOrtiismektedir. Sonuc
olarak, STEAM etkinliklerinin yaratici ve analitik diisiinme siireclerini destekledigi
vurgulanmaktadir.
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Bu calismanin uluslararas: literatiire katkisi, miizigi STEAM egitimi icinde merkezi bir
bilesen olarak ele alarak, yaratic1 disiplinlerin elestirel diisiinme siireclerindeki roliinii daha
kapsamli bir sekilde incelemesidir. Campbell (2004) miizigin kiiltiirel ve biligsel gelisimdeki
onemini vurgulamigken bu ¢alismada miizigin STEAM pedagojisi iginde elestirel bir arac
olarak kullamldig1 gosterilmistir. Ozellikle farkh disiplinlerle kurulan baglantilar, miizigin
sadece estetik bir etkinlik olmanin 6tesinde, disiplinler aras1 diisiinme siireclerinde 6nemli bir
rol oynadigini ortaya koymaktadir.

STEAM yaklasimi, elestirel diisiinme becerileri, yaraticilik, iletisim ve is birligi gibi 21.
yiizyll becerilerini destekleyen zengin bir 6grenme ortami sunmaktadir. Ancak, bireysel
farkhiliklarin daha iyi gozetilmesi, uzun vadeli etkilerin incelenmesi ve 6lgme araclarinin
gelistirilmesi, bu potansiyelin tam anlamiyla ortaya ¢ikmasim saglayacaktir.

Oneriler

STEAM yaklasiminin uzun vadeli etkileri ve miizik egitimi baglamindaki uygulamalar:
lizerine daha fazla arastirmaya ihtiya¢ vardir. Ayrica, bireysel farkliliklar dikkate alinarak
miifredat entegrasyonu ve STEAM materyallerine erisim olanaklar1 artirilmahdir. Miizik
egitimcilerine, elestirel diistinme becerilerini Olcen hassas araclar gelistirme, STEM
disiplinleriyle miizik arasindaki baglar1 modelleme, dijital araclarin gelistirilmesi ve etkinlik
siirelerinin iyilestirilmesi oOnerilmektedir. Milli Egitim Bakanhg, STEAM temelli miizik
derslerini yayginlastirmak icin mali destek saglamali, 6gretmen egitimleri diizenlemeli, altyap1
yatirimlarina oncelik vermeli ve uygun 6l¢me aracglar1 gelistirmelidir.
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