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BUKOPUCTAHHA STEAM-OCBITHU Y INIArOTOBLI BYUTEJIB MY3UKH

AHomayis. 3 posgumkom iHgopmayitinux mexHoaoziti STEAM-oceima ((Science, Technology, Engineering, Arts, Mathematics)
cmasa Hosayier. STEAM-oceima donomazae po38uHymu yHigepcaabHi HABUYKU, HE0OXIOHI 0151 docsizHeHHs1 yChiXy 8 pi3HuXx cdhepax scummsi.
Mixcducyunainapruii nioxio Heo6XiOHUll cbo200HI 0151 8UPIWEHHs CKAAOHUX npobseM cyvacHozo ceimy. [locaidscenHss moeo, sik STEAM -
oceima enausae Ha nid2omoeKy suumeie My3uku, € NOMeHYiliHO YiKasuM, OCKIAbKU My3UKad MA€E YHIKAAbHI HANPAMU MixcoUucYunaiHapHoi
83a€M00ii 3 IHwuMu 2aay3simu 3HaHb. Y STEAM-oceimi my3uKy caid cnputimamu sik iHcmpymeHm 0451 6i1b 21U60K020 aHAAIZy cymHOocmi
MYy3UKU Kpi3b npusmy [HWux Hayk. Mu eukopucmaau kinbka memodie 045 eusHayeHHs1 nomenyitiHozo enausy STEAM-oceimu Ha
pe3yabmamu nidzomosku eyumenie My3uku, ceped sSIKUX meopemuyHi Memoou HayKog020 NIZHAHHS: AHAI3 HAYKOBUX hy6aikayil ma ix
cucmemamu3sayis i y3a2anbHeHHs,, a MAaKodX4C NOPIGHAHHS | abcmpakmHe M00en08aHHS 0151 8USI8AeHHS Moxcaugux enausie STEAM-oceimu
Ha pe3yabmamu nidzomoeku e4umenie my3uku. Y cmammi HagedeHo npukaadu npakmuk gukopucmaHHs enemenmie STEAM-ocgeimu y
8UBYEHHI My3UKU ma onucyemo pisHi acnekmu 83aemooii My3uku 3 kosxcHum komnonenmom STEAM. JlosedeHo, wyo STEAM-oceima mae HU3ky
nepesae, ki po6sims ii akmyasbHOW 0451 CyHAcHOi nid2omosku MatiGymHb020 84umess My3uku: po38UmoK KpUmu4yHo20 MUC/AEHHS ma
KpeamugHocmi, SIKI € 8axcAU8UMU 0151 YCNIWHO20 84UMeAst MY3UKU.

Karwuoei cnosa: STEAM; my3uka; euumens My3uku; oceima; oceimti mextosozii; STEM; nidcomogka g4ume.ie My3uKu.
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THE USE OF STEAM EDUCATION IN THE TRAINING OF MUSIC TEACHERS

Abstract. With the development of information technology, STEAM education (Science, Technology, Engineering, Arts,
Mathematics) has become an innovation. STEAM education helps you develop the versatile skills you need to succeed in various areas of life.
An interdisciplinary approach is needed today to solve the complex problems of the modern world. The study of how STEAM education
influences the training of music teachers is potentially interesting, as music has unique areas of interdisciplinary interaction with other fields
of knowledge. In STEAM education, music should be perceived as a tool for a deeper analysis of the essence of music through the prism of other
sciences. We used several methods to determine the potential impact of STEAM education on the results of music teacher training, including
theoretical methods of scientific knowledge: analysis of scientific publications and their systematization and generalization, as well as
comparison and abstract modeling to identify possible impacts of STEAM education on the results of music teacher training. The article
provides examples of practices for using elements of STEAM education in the study of music and describes various aspects of the interaction of
music with each component of STEAM. It has been proven that STEAM education has several advantages that make it relevant for the modern
training of a future music teacher: the development of critical thinking and creativity, which are important for a successful music teacher.

Keywords: STEAM; music; music teacher; education; educational technology; STEM; music teacher training.

Statement of the problem. In modern education, monitoring the development of the latest
pedagogical approaches and their impact on specialist training is essential for the scientific community. Today,
scientists have different approaches to solving urgent problems of professional training of music teachers. As
the analysis of scientific sources shows, its improvement takes place in the following areas: introduction of a
comprehensive, integrated, interactive approach to the process of professional training; modernization of the
content of vocational education; taking into account the specifics of music classes and, accordingly, the
peculiarities of the practical activity of a music teacher; study of certain aspects of vocational training.

Music as an art has its own unique characteristics and interacts with other branches of knowledge. In
STEAM education, music becomes an object of study and a means to achieve a deeper understanding and
application of concepts from various fields. With the development of IT and the consequences of humanization
and humanitarianization of education, one such promising area is the STEAM direction, which is recognized as
effective and innovative for developing the educational industry. STEAM (Science, Technology, Engineering,
Arts, Mathematics) has become a methodological approach in education and a guiding principle for forming
deep and comprehensive knowledge. In this regard, the impact of STEAM education on the training of a music
teacher is especially relevant and interesting.

Analysis of current research. Research on the implementation of elements of STEAM education is
underway in the USA, Canada, Australia, South Korea, Thailand, etc., which is confirmed by several scientific
and pedagogical studies related to STEAM [1; 3; 9; 11; 16].

The ability to attach the "Art" element in the abbreviation STEAM, as evidenced by the analysis of the
experience of implementing STEAM education, is quite different. The experience of British researchers is
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interesting, noting that in primary school, acoustics as a branch of physics can serve as an element that unites
STEM and STEAM. This idea is described in more detail as the experience of the Acoustics Research Group,
which collaborated with primary school teachers and successfully combined art and reading for a long time. In
Chicago, the initiative was supported [5].

A U.S. Department of Education report defines STEAM education as an approach to teaching students
to demonstrate innovative, critical thinking, and creative problem-solving by exploring the intersection of
disciplines. STEAM education develops students' creative problem-solving skills using the arts as an
instructional approach to experiential and inquiry-based learning. This provides opportunities to engage
students in the creative process and achieve goals in various subject areas [6].

J.S. Miller, Es Reggivale, realizing that positive change can only be achieved through the integration of
the arts with science, technology, engineering, and mathematics, point out that the implementation of the
STEAM approach can enrich and take its predecessor - STEM - to a new level [7]. The introduction of STEAM
education in the study of music helps to expand the horizons of learning, develop creative abilities, and
stimulate students' interest in learning. STEAM classes can make learning music more interesting, effective,
and relevant to the modern world. Implementing STEAM education can take many forms, including projects,
laboratories, theatrical performances, workshops, and other forms of active learning. Teachers become
facilitators, facilitating learning and using knowledge in practical tasks [10]. Compared to traditional education,
the STEAM approach is considered more adaptable to the needs of modern society and the economy, as it
considers the need to develop creative and technological skills to succeed in the world. It is designed to develop
students' ability to work effectively in a changing environment.

Since in STEAM education music should be perceived as a tool for a deeper analysis of the essence of
music through the prism of other sciences, the need to analyze the use of STEAM education in the training of
music teachers is actualized.

The article aims to analyze the use of STEAM education in the training of music teachers.

Research methods. To determine the potential impact of STEAM education on the results of music
teacher training, theoretical methods of scientific knowledge were used: analysis of scientific publications and
their systematization and generalization, as well as comparison and abstract modeling to identify possible
impacts of STEAM education within the professional training of music teachers.

Research results. STEAM education in music can be a fun and productive way to develop students'
knowledge and skills. Based on the analysis results and systematization of existing practices, we believe that
STEAM can be included in the music teachers' training (Table 1).

Table 1. Examples of STEAM in the study of music
STEAM Element Use Case
Using digital music instruments and software to create and record music.

Music Technology e  Using programs for editing and processing audio.
e  Using virtual instruments to perform music creatively.
. , . e  Designing and constructing your own musical instruments or devices.
Music Engineering - - — - - - -
e  Studying acoustic principles and their use in creating musical effects.
. . e  Creating visual art projects that accompany the performance of music.
Integration with art —= — - —— ;
e Organizing exhibitions of musical and artistic students' works.
Sound Design e  Creating soundtracks for films, performances, and other events.
Projects e Learning the basics of sound design and its impact on visual material perception.
Learning the e Analysis of rhythms, tempos, and meters as mathematical concepts in music.
Mathematical ] . .
Aspects of Music e  Using mathematical models to create and understand musical structures.
Theatrical e  (reating musical performances and theatrical performances based on stories, songs, or
performances and life situations.
musical e Involving students in creating scenography, costumes, and other aspects of the
performances performance.

e  Organizing joint projects with physics (acoustic phenomena), computer science
(programming of musical applications), mathematics (music theory), and other STEAM
subjects.

e  Using a slate and games to teach musical terms, sheet music, etc.

Collaboration with
other actors

Gaming aspects

e  C(Creating music bands or projects to create music together.

Music, as the art of sound, has many aspects that can be successfully integrated into STEAM education.
Music stimulates students' creativity and emotional development. By experimenting with sounds, students
develop their musical style and express their own emotions through the creation of music. In addition, music
provides a unique opportunity to comprehend mathematical and physical concepts. The study of the physical
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phenomena of acoustics reveals the physical features of sound and sound waves that underlie musical
phenomena.

In STEAM education, music is a medium for learning technology. Digital tools, music production, and
editing software allow students to master technology and develop creative thinking. Thus, music (or musical
art), an integral part of STEAM education, interacts with its other components (science, technology,
engineering, and mathematics), complementing and enriching learning in these areas. The figure (Fig.1) shows
the key aspects of the interaction of music with each of the components of STEAM.

N
*The study of music allows you to understand the principles of
(Science) acoustics and sound creation. This leads to the study of physical
principles related to sound.
N s
4
(Technology) *»Students can learn and use digital technologies to create music using
8y audio and video editors, virtual instruments, and special applications.
L )
' N
ey + Studying music can stimulate interest in developing new musical
gm g instruments or sound systems, which promotes engineering creativity.
\ J
4
(Ar) *Music integrates with art through expression, allowing for creative
syntheses between music. painting. sculpture and other art forms.
I\
~
* The study of thythm and meter in music includes mathematical
(Mathematics) concepts. which develops students' horizons, their perception of
mathematics through various aspects of musical performance.

-

Fig. 1. Key aspects of the interaction of music with each of the components of STEAM education

We will present the main characteristics of STEAM education that correlate with the components of
the information and digital culture of music teachers (Fig. 2, 3): subject integration (STEAM goes beyond the
traditional separate study of disciplines, contributing to their joint study in the context of real tasks); active
learning (the use of active methods in which students are involved in practical projects, research, creative
tasks); problem-oriented learning (students solve real-world problems, which allows them to apply the
acquired knowledge in practice); development of creative abilities (emphasis on the development of creativity,
innovative thinking and ingenuity); use of IT (extensive use of ICT to support learning and the creative
process); development of communication skills (teamwork, discussion and presentation of projects develop
communication skills); flexibility and adaptability (adapting learning to students' individual needs and learning

styles).

KNNOWLEDGE component: knowledge of information content in the field of music and IT for the implementation of
professional and creative activities (knowledge of digital means of organizing and administering the educational
environment; knowledge of the use of DER in teaching and learning music; specialized software i the field of music;
knowledge of the features and principles of digital musical instruments and related software, including digital tools for
creating music, recording and editing sound).

ACTIVITY COMPONENT: organize/conduct lessons using digital media; use IT in creative and professional
activities; interact productively with electronic resources; organize a creative digital environment to support
professional activities and for personal development; carry out electronic communication and pedagogical interaction
using digital media

PERSONAL component: the desire for self-improvement; reflection and self-analysis of own pedagogical practice
with the use of CT; soft personal skills (flexibility and adaptability, creativity and innovation, social responsibility)

Fig. 2. Components of a music teacher's digital culture
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Integration of subjects

Active learning

Problem-based learning

Development of creative skills

Use of technology

Development of communication skills

Flexibility and adaptability

Fig. 3. Main Characteristics of STEAM Education

Discussion. The results obtained expand the possibilities of purposeful creation of links between
school and social practice, between the educational process and the whole world in terms of the development
of children's abilities, and the important benefits of STEAM education [15]: accumulation of ideas, exchange of
opinions, creation of a single information and educational space with the ability to search and create content,
organization of continuous learning that unfolds over time, emphasis on the integration of key disciplines.
Researchers, in particular [2], identify three main ways of implementing STEAM education (Fig. 4).

*STEAM projects are based on real-world problems that require the integration of knowledge from
various fields of study. The results are published on the Internet or presented at competitions and
contests. This is the most common form of STEAM learning in the practice of foreign schools.

*These are essentially smaller versions of STEAM projects. A characteristic feature of STEAM classes
is that parts of such lessons are strictly structured and limited in time. At the same time, such
lessons are limited by the number of academic disciplines that can be used to solve problems.

|t is a space where students can develop their abilities, show their talents and talents in certain
activities, realize their creative potential, communicate with like-minded people, test their abilities
and try their ideas without worrying that the next step may be wrong. In innovative educational
practices abroad, makerspaces are characterized as spaces with special equipment (e.g., tools for
working with cardboard and wood, sewing tools, 3D printers, Lego Education sets). It is during the
work in a makerspace that new project ideas are "born" and implemented in STEAM projects and
classes

Fig.4. Ways to implement STEAM education

According to ]. According to Yackman, an American expert on integrating art and STEAM education,
the acronym STEAM reflects how all subject topics relate to each other and the real world. The author points
out that the letter "A" stands for art, a discipline that goes far beyond music alone. The letter "A" organizes the
relationship between all the humanities that are formally classified as the various arts, humanities, linguistics,
social sciences, disciplines that help to understand which ideas have practical applications and which do not,
and all the major arts, each of which stimulates the development of STEM disciplines.

S.Riley defines STEAM as an integrated educational approach to learning that uses science, technology,
engineering, art, and mathematics as "access points" to guide students' research through dialogue and critical
thinking skills [8]. STEAM education is interpreted as a creative space for a child's worldview, in which he/she
fully realizes his/her needs. Therefore, all activities aimed at the implementation of STEAM education are
designed to promote the development of the individual as a creator, and project activities in this regard are one
of the most promising. Unlike traditional learning, STEAM projects bring students closer to reality and bridge
the gap between theoretical problem-solving and the practical application of what they're studying.
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STEAM education creates stable logical connections between disciplines that help students look at the
world globally, and notice patterns and similarities in different fields of activity. To be a successful specialist,
you need to combine and develop the skills of an inventor, scientist, manager, psychologist, etc [13; 14].

The STEAM approach destroys the notions of "technical” and "humanitarian” thinking. The initial goal
of STEAM education was to popularize education in the scientific field. Currently, STEAM curricula are being
developed to support humanities research through science and mathematics, and the development of the
educational field is not limited to digital technologies, as it includes teacher training programs in various fields
(not just in one subject).

In the article, the astors describe the relationship of music with other components of STEAM education
[4]. Specifically, the authors point out that music uses the physical principles of sound, so it belongs to the
natural sciences. Music can be used to create, record, and play sound, reflecting its relationship to technology.
Music is related to engineering and can be used to create musical instruments and systems. It is also associated
with mathematics using mathematical concepts such as harmony, melody, and rhythm. Thus, the authors note
that music connects the various components of STEAM education, contributing to integrating knowledge and
developing a wide range of skills.

L. Aristova, 0. Gorozhankina, E. Provorova, R. Lotsman, and D. Levitt provide specific examples of how
STEAM education can be useful for the training of music teachers [12]: STEAM can help music teachers better
understand how music interacts with other areas of expertise; STEAM can help music teachers use technology
to create more effective and engaging lessons; STEAM education can help music teachers develop students'
critical thinking, creativity, and innovation.

Conclusions and prospects for further research. Summarizing the above results, it should be noted
that STEAM education has several advantages that make it relevant for the modern training of a future music
teacher. Firstly, it promotes the development of critical thinking, creativity, and innovation, which are
necessary for the successful professional activity of a music teacher. Secondly, STEAM education helps to
develop the universal skills needed for success in various areas of life. Thirdly, STEAM education contributes
to creating an interdisciplinary approach, which is necessary to solve complex problems of the modern world.
Our findings are supported by a review of academic papers on the training of future music teachers,
demonstrating the connections and mutual impact of STEAM-focused professional training on developing the
information and digital culture of future music teachers.
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