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Abstract: The purpose of this study was to investigate the effects
of computer technology on learning in music education and the
integration of digital tools to develop student’s creativity, technical
skills, and teamwork. The study involved an online survey of art
students from Khmelnytskyi Humanitarian-Pedagogical Academy
and Kyiv National University of Culture and Arts, which helped
to collect quantitative data on their experience with digital audio
workstations and music programmes. Quantitative and qualitative
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analyses were employed to process the data. Statistical analysis of
the surveysrevealed general trends, while qualitative interpretation
of the observations and projects revealed the specifics of using
technology in teaching. 75% of participants reported significant
improvements in composition and arrangement skills due to the
use of digital audio workstations, and 80% noted positive changes
in teamwork thanks to online platforms. The study also found
that 55% of participants believed the integration of technology
had enabled them to experiment with new musical genres, and
75% reported that learning had become more interactive and
engaging due to digital tools. This highlighted the importance of
developing interdisciplinary skills that integrate music education
with information technology. The study has practical implications
for teachers, as it emphasised the significance of adapting teaching
strategies to the modern requirements of the music industry and
developing new pedagogical approaches. The findings of this study
can serve as a basis for improving curricula in music education and
training professionals who can effectively use digital technologies
in their work.

Keywords: information technology, learning strategy, online
platform, interactive lessons, creativity.

Resumo: O objetivo deste estudo foi investigar os efeitos da tecno-
logia computacional na aprendizagem da educacdo musical e a in-
tegracao de ferramentas digitais para desenvolver a criatividade, as
competéncias técnicas e o trabalho em equipa dos alunos. O estu-
do envolveu um inquérito online a estudantes de arte da Academia
Humanitaria-Pedagogica Khmelnytskyi e da Universidade Nacional
de Cultura e Artes de Kiev, que ajudou a recolher dados quanti-
tativos sobre as suas experiéncias com estacfes de trabalho de
audio digital e programas musicais. Foram empregues analises
guantitativas e qualitativas para o processamento dos dados: a
analise estatistica dos inquéritos revelou tendéncias gerais, e a
interpretacdo qualitativa das observacdes e dos projetos revelou
as especificidades da utilizacdo da tecnologia no ensino. 75% dos
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participantes relataram grandes melhorias nas competéncias de
composicdo e arranjo devido a utilizacdo de esta¢des de trabalho
de dudio digital, e 80% notaram mudancas positivas no trabalho
em equipa gragas as plataformas online. O estudo descobriu ainda
que 55% dos participantes sentiram que a integracao da tecnologia
Ihes deu a oportunidade de experimentar novos géneros musicais,
e 75% disseram que a aprendizagem se tornou mais interativa e
envolvente gracgas as ferramentas digitais. Isto realgou a importan-
cia de desenvolver competéncias interdisciplinares que combinem
a educacdo musical com a informatica. O estudo tem implicacdes
praticas para os professores, uma vez que enfatizou a importancia
de adaptar as estratégias de ensino as exigéncias modernas da in-
dustria musical e de desenvolver novas abordagens pedagdgicas.

Palavras-chave: informatica, estratégia de aprendizagem,
plataforma online, aulas interativas, criatividade.
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1. Introduction

The relevance of this study was influenced by the rapid
development of digital technologies, which have significantly
impacted all aspects of music education and the professional
training of music specialists. In the modern world, musicianship is
not limited to conventional performance skills or music theory but
requires the ability to adapt to the latest technological conditions.
This includes knowledge of software for creating and editing
music, skills in working with electronic instruments, as well as the
ability to analyse and interpret musical data. The study focused on
the need to integrate computer technology into the educational
process of music education institutions, thereby preparing future
professionals for the challenges posed by the music industry.

Kukulska-Hulme et al. (2024) analysed innovative approaches
to pedagogy, including the use of mobile and digital technologies
to support the latest forms of teaching and learning. Particular
attention was paid to personalised learning, which enables
students to take a more active role in the process and access
learning resources at any time and from anywhere. The
researchers also examined alternative assessment approaches,
including self-assessment and peer assessment. Gosavi and
Deore (2023) investigated innovative technologies in education,
including distance learning and adaptive educational systems. In
their study, the researchers conducted a detailed analysis of the
effectiveness of the latest teaching methods, integrating distance
learning technologies and intelligent engineering systems. The use
of such technologies can substantially improve the accessibility
and quality of the educational process, as they enable teachers to
adapt courses to meet the individual needs and learning styles of
students (MARTYNIUK, 2022).

Bates (2019) emphasised the significance of adapting curricula
to new conditions to ensure quality and affordable education. The
researchers noted the need to revise conventional approaches to
learning, highlighting that accounting for technological changes
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and learning needs is crucial to creating effective learning
environments. Bates emphasised the integration of pedagogical
theories with the latest technologies, which not only improves the
quality of learning but also gives more opportunities to students
with unique needs. Liu (2022) presented a model of interactive
music learning that used the Radial Basis Function (RBF) algorithm
to adapt learning material to individual student needs. Liu’'s
research demonstrated how algorithmic approaches could be
used to create personalised learning experiences that increase the
efficiency of knowledge acquisition. The model made provision for
the dynamic adaptation of course content in real-time, enabling
students to receive individualised recommendations based on
their progress and performance, which considerably increased the
level of engagement and motivation to learn.

Other researchers also developed innovative approaches to
teaching music theory and pedagogy. Fang and Luen (2024) found
that the introduction of innovative teaching methods, including
interactive strategies, gamification, project-based learning,
technology, and collaborative learning, significantly increased
student motivation in music education. The researchers noted
that interactive strategies that engage students in active learning
contributed to the development of critical thinking and creative
skills. Varadi et al. (2020) analysed the effects of the COVID-19
pandemic on teaching methods, focusing on the challenges and
opportunities that have arisen from the transition to distance
learning. They pointed out the difficulties faced by both teachers
andstudents, includinglimited accesstotechnology, alack of proper
skills in using online platforms, and generally low motivation to
learn in an unfamiliar environment. Numerous studies by leading
researchers emphasised the significance of an interdisciplinary
approach that combines classical artistic disciplines with modern
digital tools. Khamdamova (2022) examined the characteristics
of learning activities in educational institutions, with a focus on
various teaching methods. The researcher proposed an analysis
of the effectiveness of these methods in the musical context.
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Khamdamova suggested analysing the effectiveness of these
methods by assessing their effects on the quality of learning and
student motivation.

Lorenzo de Reizabal (2022) proposed the model of musical
mediation for social engagement in learning based on the use of
music as a tool for creating social relationships between students
and promoting their active engagement in the learning process.
The researcher emphasised that music can act as a mediator
between diverse social groups, facilitating communication and
promoting mutual understanding. The study also emphasised
that the integration of music into the social context contributes to
the development of emotional intelligence, increases motivation
to learn, and creates a favorable atmosphere for collective
cooperation. Thus, music mediation becomes a powerful tool
for building social cohesion and inclusiveness in the educational
environment. Sengupta and Blessinger (2022) reviewed innovative
approaches to pedagogy for higher education, focusing on the
need for transformational changes in educational methods. They
examined modern pedagogical strategies that promote active
student engagement, the use of technology to create an interactive
learning environment, and the development of critical thinking.
The analysis of the conducted study highlighted the understudied
issue of teaching music majors using digital instruments.

The purpose of the present study was to analyze modern
approaches to the training of a Bachelor of Music in the context of
digitalization. The objectives of the study were to investigate the
integration ofdigitalinstrumentsintheteaching of musicdisciplines,
specifically for creating, performing, and analysing music to
determine their effects on the learning process; to investigate the
role of an interdisciplinary approach that combines conventional
music education with digital technologies to improve the quality of
professional training of future music professionals. Furthermore,
a significant task was to survey art students of the Khmelnytskyi
Humanitarian-Pedagogical Academy and Kyiv National University
of Culture and Arts to examine their experience and attitudes
towards the use of digital tools in the learning process.
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2. Literature review

Zamorano-Valenzuela and Serrano (2022) investigated
innovative approaches to music teacher education in Spain, with
a focus on secondary education. The study examined existing
teacher training methods, their shortcomings, and opportunities
for innovation. The researchers provided examples of successful
practicesthatdemonstrate howinnovative approachescanimprove
the quality of learning and increase students’ interest in music.
The study also contained recommendations for the introduction
of interactive teaching methods that encourage students to take
an active part in the learning process, including the use of modern
technologies and approaches to group collaboration. Overall, the
study highlighted the significance of innovations in music teacher
training and their effects on the development of quality music
education in Spain.

Maharaj and Gill (2023) studied the influence of technology on
music education in Trinidad and Tobago. The researchers found
that integrating modern technology into the learning process
not only increases student motivation but also expands access
to resources. However, the researchers also pointed out some
challenges faced by teachers, such as a lack of training in the use
of the latest technologies. Petrie (2021) investigated the impact
of integrating music and programming on the development of
critical thinking and creative skills. The researcher gave examples
of the use of Sonic Pi, a music programming platform that enabled
students to create music by writing code. De Reizabal and Gomez
(2022) analysed the role of introducing modern technologies into
teaching practices, which can significantly improve the quality of
educationinthe arts, including music. Rexhepi et al. (2024) analysed
the methods of integrating digital technologies into the music
teaching process. The researcher noted that the use of technology
can positively impact student engagement and learning, and the
study reviewed various examples of successful practices.
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Lyu and Sokolova (2022) focused on the positive effects of
digital technologies on the learning of primary school students. The
researchers found that interactive approaches, such as the use of
curricula and applications, increase students’ interest and improve
their performance in music. Gouzoasis and Bakan (2011) explored
how digital transformation is changing the processes of music
learning and creation. The researchers offered recommendations
for educators on how to adapt educational programs to new
realities, ensuring that learning remains relevant and practical.

Christophersen (2021) highlighted the need to introduce
innovative methods that factor in the changes in the cultural and
technological environment. The researcher acknowledged that
conventional teaching methods no longer adequately addressed
modern challenges and needed to be substantially updated.
According to Christophersen, it was the integration of the latest
approaches and tools that could help improve the quality of
music education and better prepare future teachers. Biesta (2017)
guestionedthe effectiveness of conventional approachesto teacher
education, especially in the context of rapid change. The researcher
emphasized that pedagogical activity should be based on wisdom,
flexibility, and the ability to adapt to new realities, which requires
a rethinking of the goals and objectives of education. Biesta also
emphasised the role of reorienting pedagogical practice to meet
the current challenges and needs of society. Ma (2022) examined
innovative models of integrating information technology into
music education. The researcher focused on how these models
can positively influence student engagement and learning, offering
practical recommendations for teachers. Asare et al. (2023) studied
the preparation of music educators for teaching using information
and communication technologies. The researchers discussed
the significance of technology in improving the learning process,
particularly in the context of distance learning.

Yanan (2024) analyzed the role of digital audio workstations
(DAWSs) in the development of students’ creative thinking and
confidence. It was noted that the practical application of these

Musica Hodie. 2025, v.25, e81928 @@

KON ATHG=K ENAT



Musicianship in the digital world: Interdisciplinary approach to bachelor’'s education
Oleksandra Barytska ¢ Iryna Gavran * Hutsal Rosina ¢ Natalia Turovska ¢ Olena Bukhniieva

technologies in the educational process is necessary for training
modern musicians. Li (2023) emphasised the need to reform music
education atuniversities. The researcher stresses theimportance of
integratingmoderntechnologiesinto the curriculumto ensure high-
quality training. Liu-Rosenbaum and Creech (2021) examined the
effects of technology on collaborative learning in music education.
The researchers emphasized that technology can significantly
facilitate the interaction between students and teachers, creating
more opportunities for collaboration. The researchers noted that
the integration of modern digital tools facilitated more active
student engagement in the learning process, as well as enhanced
communication and cooperation in music projects. They noted that
technology enabled the creation of conditions for more effective
development of both individual and collective musical skills.

Regelski and Gates (2009) discussed the adaptation of music
education to modern challenges. The study focused on innovative
teaching methods that can change the learning process and make
it more relevant. Dyndahl and Nielsen (2021) considered the
challenges of music education in the context of cultural diversity
and social polarisation. The researchers emphasised the role of
inclusivity in education, which allows accommodating the needs
of all students, regardless of their cultural and social background.
They also noted that conventional teaching methods have not
always been effective in the context of diverse learners. The study
emphasised the need to adapt curricula to meet the demands of
modern learners. Finally, the researchers emphasised the value
of introducing a variety of methodologies that would support
inclusivity in music education. Maharaj and Gill (2023) considered
the effects of modern technology on music education. According
to the researchers, technology has not only improved teaching
methods but also contributed to increasing student engagement
and developing their creative skills.
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3. Materials and Methods

An online survey was conducted among 100 art students
from Khmelnytskyi Humanitarian-Pedagogical Academy and Kyiv
National University of Culture and Arts to collect data on their
experiences with learning and using modern technologies in music
education. Participants were given access to the survey via the
online platform Google Forms, which facilitated the collection of
their opinions and feedback in a convenient format. As a result,
the data obtained enabled an analysis of the effectiveness of
introducing innovative teaching methods and helped identify the
needs of students in using technology in the learning process. The
survey included structured questions about their experience of
using DAWs, music software, and online platforms for creating and
performing music.

Within the framework of the survey, a questionnaire was
developed (Appendix A), which enabled students to share their
experience of using DAWSs. The survey covered 100 bachelor’s
students who were in their 3rd year of study. The participant
selection for the study employed a purposive sampling method,
focusing on students who were most likely to provide pertinent
and knowledgeable responses regarding the integration of digital
technology in music instruction. The participants were selected
due to their consistent use of digital audio workstations and
music software, thereby representing the broader demographic of
students undergoing digitization in music education. Participants
were solicited for the study via institutional email lists and
course advertisements, guaranteeing voluntary participation and
informed consent. The collected data was systematised, analysed,
and statistically processed, which helped to identify general trends
in the responses. Observations were conducted where students
worked with digital tools, recording the specific features of their
interaction, as well as the effectiveness of using technology in
learning. It helped to identify how students integrate computer
technology into their practice, as well as what teaching methods
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promote their activity and interest. The observation included
recording students’ behavior during work, their interaction with
teachers and fellow students, as well as the processes involved
in completing tasks. This method provided insight into students’
real-life experiences with technology and their attitudes toward

learning.

This study employed theme analysis, a versatile and often
utilised approach, to qualitatively interpret observations and
student projects by discovering, evaluating, and reporting patterns
within the qualitative data. Thematic analysis was selected for
its ability to identify both overt and covert content in students’
engagement with digital technology, creative processes, and
educational experiences. Thematic analysis was performed in five
stages. Initially, researchers examined observational notes and
student projects to familiarise themselves with the data. Secondly,
open coding was employed to discern reoccurring themes
associated with digital tool utilisation, cooperation, and innovation.
Third, associated codes were aggregated into overarching themes
such as “creative autonomy” and “collaborative learning.” Themes
were improved by cross-referencing with the complete data set
and engaging in peer conversations. Reliability was ultimately
established by triangulation using survey data, inter-coder
agreement, and the documenting of coding decisions.

Within the framework of this study, a variety of projects
created by students in the context of music education, specifically
in the areas of composition, arrangement, and performance,
were carefully studied. Attention was focused on the digital tools
and technologies used, such as music production and audio
editing software Ableton Live, GarageBand, and FL Studio, as
well as online collaboration platforms: Yousician, Melodics, Pure
Data (Pd). The study analysed finished musical works created on
platforms such as Soundtrap and BandLab, Logic Pro to assess
the technical quality of performance, creativity, and use of diverse
musical styles. This analysis provided insight into how students use
technology to implement their creative ideas and what technical
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skills they develop in the process. The work with programming
languages such as Max/MSP and Sonic Pi was also analysed.
Students used Magenta Studio to generate music and analyse
audio tracks automatically. Quantitative data from the survey was
statistically analysed to identify general trends. Qualitative data
from observations and project analysis were interpreted to gain
a deeper understanding of the role of technology in learning. The
findings helped to formulate recommendations for improving the
curriculum.

4. Results

According to the survey, 75% of students reported that using
a DAW considerably improved their composition and arranging
skills. 65% of the participants reported that their technical literacy
had improved due to the use of music software, and 80% reported
that teamwork had improved due to the use of online platforms.

As the statistics in Figure 1 indicate, the use of digital tools
substantially affected the development of students’ skills. The
study found that 55% of participants believed that integrating
technology enabled them to experiment with the latest music
genres. In comparison, 75% reported that learning became more
interactive and engaging due to the use of digital tools. Notably,
82% of students confirmed that learning with technology has
helped to develop their creativity, while 68% noted they were more
prepared to work in a rapidly changing technological environment.
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Figure 1 - Statistics on the influence of digital tools on students’ skills

Increasing readiness for change [ e
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Improvement of teamwork FE st
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Source: compiled by the authors.

Another significant aspect was the expansion of music
programming skills. Students who worked with platforms such as
AbletonLive, LogicPro,and FLStudiogained adeeperunderstanding
of the music creation process through programming, which
enhanced their ability to experiment with sound and improved their
knowledge of musical composition and arrangement. Furthermore,
the use of online platforms for performing and sharing music
projects has increased the level of interactivity between students
and teachers. The use of Internet platforms for executing and
disseminating music projects has not only improved interaction
but has also profoundly transformed conventional power relations
in music education. Digital mediation decentralizes information
dissemination by empowering students to take greater control over
their learning processes by collaborating, creating, and sharing
content independently (lklassova et al.,, 2024). This transition
reduces the conventional hierarchical framework in which the
educator serves as the principal source of knowledge and authority.
The instructor increasingly adopts the position of a facilitator or
mentor, assisting pupils in utilising digital technologies, collecting
materials, and fostering independent creative discovery. Platforms
like Soundtrap and BandLab promote peer-to-peer learning and
instantaneous feedback, enabling students to evaluate and provide
feedback on one another’'s work autonomously, without teacher
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oversight (Spytska, 2024a). This collaborative, co-creative setting
promotes active learning and fosters a more equitable educational
space in which students contribute to the information ecosystem,
challenging traditional, teacher-centered paradigms.

Tools such as Soundtrap or BandLab enabled students to
collaboratively create and edit music in real-time, which helped
develop teamwork skills. The integration of digital tools into the
learning process also contributed to a comprehensive approach
to music education, combining theoretical and practical aspects
with technical skills related to recording and sound processing
(Novosiadla, 2023). This enabled students to gain a deeper
understanding of the various aspects of music production. Figure
2 illustrates a variety of digital tools and platforms that support the
development of musical skills and creativity.

Figure 2 - Tools and platforms for digital music production

Digital audio Music pr ; : Online platforms for
workstation (DAW) USIC programming Virtual concerts performing music
* Ableton Live * Max/MSP * Zoom/Teams * Soundtrap
* Logic Pro *Sonic P1 *BandLab
« FL Studio «Pure Data (Pd) »Yousician
*GarageBand * Melodics

Source: compiled by the authors.

Furthermore, the introduction of digital technologies in music
education prepared students towork in the modern musicindustry,
where the use of such tools is standard. They have become more
adaptable and ready to work in a rapidly changing technological
environment. Thus, the integration of computer technology
into music education is an effective tool for developing new
skills that are essential in the modern industry. It also promotes
interdisciplinary integration by combining music education with
digital technologies, thereby opening up more opportunities for
students. The introduction of such methods enhances creativity,
technical literacy, and collaboration, thereby preparing future
professionals for the realities of the modern professional world.
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The use of computer technology in music education has
immense potential to enhance the learning process and promote
interdisciplinary integration (Akhsutova et al., 2024). This is
how digital audio workstations, music software, and online
performance platforms can contribute to this process. DAWSs such
as Ableton Live, Logic Pro, or FL Studio provided students with
endless opportunities for creative development and technical
improvement. These programs enabled them to record, edit, and
mix music with complete control over all aspects of the sound
palette. For instance, students managed to record multiple
instruments, such as guitar, keyboards, and vocals, simultaneously
using separate audio tracks with multi-track recording.

Thanks to editing tools such as cropping, pitch correction, or
noise removal, students improved their recordings and achieved
a professional sound. Furthermore, DAWs enabled the use of a
wide range of sound effects, which opened opportunities for
creating unique sound textures. For instance, using an equaliser
and compressor, the student leveled the sound of the vocals,
and adding reverb or delay made them more voluminous and
expressive. These tools enabled the students to experiment
with sound and create different sound effects and approaches
to arrangement. Thus, a student could easily make an electronic
composition using synthesisers or add effects to create an ambient
atmosphere. Thanks to the DAW, students also learned the basics
of arrangement and composition. They arranged the parts of the
track in the proper order, used repetition, and added transitions
between verses and choruses. For instance, a student created a
musical composition where the first verse was performed only
with guitar accompaniment, and the chorus added drums and
synthesisers to enhance the emotional impact.

One of the crucial aspects of working with DAW was the
development of self-esteem skills. The students could listen to
their recordings repeatedly, analyse their performance, and find
mistakes. For example, after the first recording, the students
noticed that the guitar was slightly ahead of the vocals or that the
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transition between the two parts sounded abrupt. This not only
helped correct technical errors but also developed critical thinking.
This approach fostered responsibility for their learning process
and autonomy as students identified what needed to be improved.
Another advantage of the DAW was the ability to experiment with
multiple musical genres. Students created compositions in the
style of classical music, electronica, or even combined several
genres. For instance, in FL Studio, a student made a hip-hop track
using a drum machine to create a rhythm, added a bass line and
synthesisers, and then experimented with sound textures to add
depth and drive to the composition.

Finally, working with the DAW developed the technical skills
required for modern music production. The students learned how
to balance the volume of instruments on a mixer (mixing console),
adjust the frequency spectrum, work with panning, and other
technical aspects. For example, in Logic Pro, the student adjusted
the compression level on the vocals to make them sound balanced
concerning the instruments and used panning to place the guitars
on different sides, creating a spatial effect. Music programming
opened new horizons for students in making music (Aviv et al.,
2024). For example, working with programming languages such as
Max/MSP and Sonic Pi enabled students to learn the principles of
sound synthesis and process automation in music production. This
contributed to a deeper understanding of the physical foundations
of sound and its digital processing, as well as developing logical
thinking, which is essential for programming. Such knowledge
and skills proved to be useful not only in the music field but also
in other IT-related fields. For example, students have used their
knowledge to create interactive multimedia projects that combine
music, video, visual effects, and programming. This fostered
interdisciplinary integration, combining music learning with other
technical disciplines.

Examples of the use of music programming, such as Max/MSP
and Sonic Pi, demonstrated how this approach can contribute
to both the creative and technical development of students.

Musica Hodie. 2025, v.25, e81928 @@

KON ATHG=K ENAT



Musicianship in the digital world: Interdisciplinary approach to bachelor’'s education
Oleksandra Barytska ¢ Iryna Gavran * Hutsal Rosina ¢ Natalia Turovska ¢ Olena Bukhniieva

Students used Max/MSP to create interactive music systems
(Andrievskyi et al., 2024). For instance, by using motion sensors
connected to a computer, they made a system that generated
sounds based on a person’s movement. Such a project proved
helpful in performing arts, where music and movement interacted
in real-time. This system enabled students to program complex
musical processes and explore the interaction between physical
and digital environments. The Sonic Pi allows students to create
music tracks using software code. For instance, they programmed
drums, synthesisers, and basses, synchronising them to make
an electronic track. A feature of Sonic Pi is the ability to execute
code in real-time, which enables students to improvise, change the
rhythm, or melody during performance. This approach was widely
used in the genre of “live coding,” where musicians created music
on stage, demonstrating the programming process.

Max/MSP helped students to create their synthesisers or sound
effects. For instance, they programmed sound synthesis through
frequency modulation (FM synthesis) or synthesised sound waves
of various shapes to produce unique timbres. One of the most
popular projects was to create an instrument that changed the
sound depending on time or using randomisation algorithms. This
helped students learn about the physics of sound and gain control
over sound parameters such asamplitude, frequency, and phase. In
Sonic Pi, students programmed automation in compositions, such
as gradual changes in tempo or dynamics throughout a track. They
created musical phrases that automatically repeated themselves
or programmed an algorithm to generate random melodies based
on specified parameters. This particularly interested students in
developing experimental compositions or generative music, where
they could program musical changes that occurred without their
direct intervention.

Music programming opened the possibility of creating projects
that combine music, video, and visual effects (Tkachenko et al.,
2024). For instance, students created a multimedia project where
the sound was synchronised with the video, and the change of
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colours on the screen affected the sound effects. Using Max/
MSP, students created interactive visualisations that responded to
sound or movement, making such projects ideal for performances
or installations. Online platforms, such as Soundtrap or BandLab,
provided students with the opportunity to work on collaborative
music projects in real-time, even when they were in distinct
geographical locations. This made the learning process more
interactive and contributed to the development of teamwork
skills. Students shared their ideas, edited their peers’ work, and
received instant feedback from teachers and peers. Furthermore,
such platforms created opportunities for distance learning and
performance, which became especially relevant in the context of
global challenges such as the pandemic. Students performed their
works on virtual stages, organised online concerts, and took part
in international projects, which contributed to a global approach to
music education.

Online platforms, such as Soundtrap and BandLab, enable
students to work together on music projects regardless of their
geographical location. For instance, they created tracks by adding
various instruments, vocals, or effects, while other participants
could edit or add new elements in real-time. In Soundtrap,
they worked simultaneously on the same track, viewing their
colleagues' changes instantly. This proved especially useful for
remote projects, where participants could be in different cities or
countries but still work together. BandLab also offered analogous
opportunities by providing integrated tools for editing and mixing
music. For instance, one student could produce a track, adding
drums and bass lines, while another focused on vocals or melodic
parts. The collaborative editing feature enabled tracking of each
contribution and provided easy access to feedback from teachers
or other students.

Furthermore, both platforms opened opportunities for
distance learning. Students attended virtual classrooms, recorded
their projects, submitted them for evaluation, and took part
in international competitions or online concerts. For example,

Musica Hodie. 2025, v.25, e81928 @@

KON ATHG=K ENAT



KON ATHG=K ENAT

Musicianship in the digital world: Interdisciplinary approach to bachelor’'s education
Oleksandra Barytska ¢ Iryna Gavran * Hutsal Rosina ¢ Natalia Turovska ¢ Olena Bukhniieva

students organised a virtual concert where each participant
performed their part from their seat, while the platform combined
these recordings in real-time to create a complete performance.
The integration of computer technology into the music education
process substantially expanded students’ opportunities to learn
music and develop skills in related fields such as information
technology, programming, and multimedia (Ramankulov et al.,
2015). Thisinterdisciplinary approach notonly encourages flexibility
inlearning but also creates professionals who are ready for modern
challenges. For instance, students combined music programming
with video art to create interactive multimedia projects. Using
programs such as Max/MSP, they managed to develop systems
that combine sound and video, responding to music in real-time.
This opens the possibility of creating installations where audio
and visual elements interact to offer a unique experience for the
audience.

Students also developed music applications for smartphones.
Using programming languages such as Swift for iOS or Java for
Android, they created simple applications for recording, editing,
or learning music. This not only helped them understand how
mobile technology works but also enabled them to implement
their ideas for music education. Using online platforms like
Soundtrap or BandLab enables students to collaborate on joint
projects even when they are in different cities or countries. For
example, they could simultaneously create a track using real-time
editing features. One student would add vocals, another would
add instruments, and yet another would add sound effects. This
not only improved their teamwork skills but also developed their
distance-learning skills. Exploring the principles of automation in
music using software such as Sonic Pi also became a prominent
part of the learning process. For instance, students programmed
algorithms to generate random melodies or automatically change
the tempo and dynamics of a track. This stimulated their creativity
and enabled them to experiment with new forms of musical
expression.
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Furthermore, the use of virtual reality (VR) technology has
become a new innovative area in music education. Students
could create virtual music installations where viewers interacted
with music in a 3D environment. For example, VR-based projects
enabled visitors to ‘enter’ a musical world where they controlled
sounds and visual elements, creating a unique experience. As Table
1 shows, computer technologies are actively used in the music
education process, which emphasises their role in improving the
effectiveness of education.

Table 1 - Examples of the use of computer technology in the music
educational process

Example Technologies Description

Creation of
multimedia
Max/MSP, installations where
music interacts with
visual elements.

Music programming
and video art

Development of

Creation of music ) applications that

applications for Swift, Java allow users to pla
PP (i0S, Android) o Hsers fo pray

smartphones virtual instruments

or generate music.

Creation of
: interactive
Virtual - .

. Yousician, music worlds or
environments for ) :
. . ) Melodics platforms for music
interactive music .

performances in

VR.

Use of machine
Sound analysis and learning to
musical instruments Magenta automatically
based on artificial Studio generate music
intelligence (Al) or analyse audio

tracks.

Source: compiled by the author.

Digital audio workstations have played a significant role in
modern music education (Avalion et al., 2024). For instance, Ableton
Live was used to create electronic music, live performances, and
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audio production. Students managed to create compositions using
MIDI controllers and synthesisers, record vocals or instruments,
and mix tracks in real-time. One example of such training was
a student project where they had to create a soundtrack for a
short film, using Ableton Live to record and edit sound effects,
synthesise electronic instruments, and integrate sound design into
multimedia content.

Logic Pro, a powerful music recording and processing
software, is particularly popular with composers and music
producers. Lessons in which education students recorded and
edited live instrumental performances enabled them to combine
them with electronic elements. Using Logic Pro for audio mixing
and mastering helped them create orchestral music using libraries
of virtual instruments and adding electronic effects. FL Studio
was commonly used to make beats and electronic music, and
was particularly popular among young musicians and producers.
Students were challenged to create a complete hip-hop or EDM
track using FL Studio to program drums, synthesise bass lines, and
organise sound loops.

Music programming has also become an essential element of
the learning process. Max/MSP, a graphical environment for music
and multimedia programming, enabled the creation of customised
sound instruments or effects through coding. Students developed
tools for generative music, where algorithms generated sound
sequences independently. For example, writing code to change the
parameters of synthesizers in real-time, depending on movements
or light signals, demonstrated a practical approach to learning.
Sonic Pi, a popular software platform for creating music through
coding, enabled the students to learn music programming using
simple commands in Ruby. Lessons, where students programmed
electronic music to create rhythms, melodies, and harmonies,
provided an interactive way to learn the basics of programming and
music composition. Pure Data (Pd), an open-source programming
environment, was used to create interactive music and multimedia
applications.
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An example was a student project that developed an interactive
installation responding to sound or movement in real time,
creating unique musical pieces using sensors. Online platforms
for performing music also played a significant role in the learning
experience. Soundtrap, for example, was an online collaboration
platform that allowed multiple students to work simultaneously
on a music project from any location. In a group project, students
created and edited a song, with each student responsible for a
specific element: one wrote the music, another added vocals, and
yet another handled mixing and mastering. BandLab, analogous to
Soundtrap, focused on collaboration and real-time music creation.
Students from multiple countries collaborated to create a pop or
rock album, using BandLab to create and edit tracks, allowing them
to record instruments, share ideas, and receive instant feedback.

Performing pieces in virtual concerts, such as those on Zoom
or Teams, has also become part of modern music education.
Universities and music academies have used these platforms to
organise online performances, concerts, and discussions of music.
Students organised virtual concerts using Zoom or Microsoft
Teams to perform live or stream their recordings to an audience,
enabling them to practice public performance without even having
access to real stages. Thanks to these tools, students acquired new
skills that combined music education with digital technologies,
developing both their creative and technical potential. These skills
helped them prepare for the modern music industry, where digital
instruments and online collaboration have become integral to the
music creation process.

Vocal and conducting continue to be the core components of
music education, but their teaching has adapted to a new reality.
For example, conducting has been supplemented with knowledge
of software for creating arrangements, enabling students to
understand better the role of the conductor in the digital age.
Teaching theoretical subjects, such as musical harmony and
analysis,wascomplemented by practical computer classes, enabling
students to absorb theoretical knowledge in practice better. The
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findings confirmed that the interdisciplinary approach contributed
to improving the quality of bachelor’s training in music. Students
who managed to combine knowledge from different disciplines
became more competitive in the labour market (Prontenko et al.,
2019).

Virtual and augmented reality technologies were actively
integrated into music education, allowing students to create new
forms of interaction with music (Rexhepi et al., 2024). For example,
with the help of VR, students could “play” virtual instruments that
did not require physical presence but fully reproduced authentic
sound and reaction. Students used VR software to create three-
dimensional musical environments where they controlled virtual
synthesisers or stringed instruments, experimenting with different
sound effects and space conditions. This facilitated interdisciplinary
collaboration with engineering or design faculties. The use of
augmented reality enabled students to better understand music
theory by visualising musical elements in real space.

Musical notes or chord progressions appeared as three-
dimensional objects through augmented reality (AR) applications,
helping students learn music interactively by displaying music
sheets on top of an instrument or demonstrating chord structures
in real-time. The gamification of the learning process through
music applications has also become a prominent aspect of
education. Yousician, for instance, is a mobile application that
uses gamification to teach musical instruments such as guitar,
piano, bass, and ukulele. Students learned chords, melodies, and
performance techniques through interactive lessons and tasks
that resembled a video game. Melodics, an application for learning
to play drums, MIDI controllers, and piano, also used gamification
to stimulate learning. Users performed exercises to music, earning
points and reaching new levels. Students used Melodics to practice
playing on MIDI controllers or drum machines while learning
rhythm and playing techniques through interactive lessons that
tracked their progress.
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The use of digital technology in music education has several
pedagogical benefits, although it also introduces substantial ethical
issues that require thorough scrutiny. Three primary concerns are
notably significant: data privacy, accessibility, and inherent biases
in Al-driven technologies. Data privacy is a critical ethical concern
due to our dependence on cloud-based platforms, collaborative
software, and learning management systems. These systems
frequently gather, retain, and analyse students’ personal data,
including user engagements, performance indicators, and creative
products. Insufficient regulation or ambiguous data ownership
regulations may subject students to the dangers of monitoring,
commercial exploitation, or unauthorised data dissemination
(Amangeldiyeva et al., 2020). Educators and institutions must
verify that used platforms adhere to applicable data protection
rules, such as the General Data Protection Regulation (GDPR),
and implement transparent privacy standards, especially when
students are mandated to submit personal or creative information.

Secondly, accessibility and digital equality provide a
substantial ethical dilemma, especially in situations where access
to dependable internet connections, high-performance hardware,
or licensed software is inequitably allocated. Students from
economically disadvantaged homes or rural regions may have
obstacles in accessing technology-driven courses, consequently
intensifying existing educational disparities. In these instances,
the ethical obligation is to implement inclusive design principles,
provide low-bandwidth or offline options, and provide institutional
assistance (e.g., device lending, campus access) to guarantee that
the digital divide disadvantages no student.

The growing use of Al-driven technologies in music education—
such as automated composition generators, performance
assessors, and adaptive learning systems—elicits worries about
algorithmic transparency and bias (Kuchansky et al., 2021). These
algorithms are often trained on data that can reflect cultural,
stylistic, or demographic biases, leading to uneven decisions or
the reinforcement of existing musical norms. Al technologies may
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preferentially emphasise Western tonal systems or specific genres
while neglecting non-Western or experimental methodologies.
Moreover, opaque algorithmic procedures may impede students’
comprehension of their work assessment, diminishing their agency
and critical participation. The ethical use of Al in education requires
transparency, cultural inclusivity, and frequent audits to guarantee
fairness and pedagogical integrity (Fedoryshyn et al., 2024).

Thus, the study confirmed that interdisciplinary integration
has become an essential element in the training of bachelors in
music. The combination of different disciplines allowed students to
gain a deeper understanding of their specialisation and provided
a holistic approach to learning. This included the synthesis of
theoretical knowledge, practical skills, and modern technologies,
which together formed a trained specialist in music. Specifically,
the integration of computer technology with music courses has
become a vital component of the educational process.

5. Discussion

The study found that digital audio workstations can not
only improve students’ technical skills but also contribute to the
development of critical thinking, creativity, and active involvement
in the learning process. These conclusions align with the study by
Rexhepi et al. (2024), which conducted a thorough assessment
of digital technologies in music education and found that their
application significantly enhances student involvement and
promotes more efficient learning processes. Their research
revealed that the combination of digital audio workstations and
collaborative platforms may improve motivation and lead to
more consistent academic success in music-related endeavors.
Wen (2024) examined the impact of interactive online classes
on students’ creative thinking in music education. The findings
demonstrated a significant enhancement in students’ capacity to
produce innovative musical concepts facilitated by the dynamic
and personalised learning settings provided by online technology.
These findings corroborate the current study, emphasising the
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ability of digital tools to enhance both technical competency and
advanced cognitive and creative skills in music students.

George (2023) revealed the significance of using Bloom's
taxonomy to evaluate the effectiveness of an interdisciplinary
approach to teaching music theory. In this context, the study
focused on theoretical aspects, specifically on how various levels
of learning objectives can affect the improvement of students’
musical literacy. George employed survey methods and curriculum
analysis but focused mainly on the theoretical components
without paying sufficient attention to the practical aspects of
learning. The present study emphasised the practical use of digital
tools such as DAWs to teach music theory. This approach not only
complemented but also extended the findings of S.F. George, as
the researcher indicated that the integration of practical tasks into
the learning process substantially increased the level of student
interest. The study results showed that students who actively used
DAWs not only improved their musical skills but also developed
critical thinking while working on projects. This was a significant
aspect because, unlike S.F. George, the study emphasised how
the practical application of technology encouraged students to
be creative in their learning. It was noted that when students can
work with real musical instruments and technologies, they become
more active participants in the learning process, which contributes
to a deeper understanding of theoretical aspects.

Shi and Ning (2022) focused on the possibilities of introducing
artificial intelligence in music teaching, emphasising the
personalisation of learning and the automation of routine tasks.
The researchers noted that interactive learning environments
created using virtual reality (VR) and augmented reality (AR) can
significantly increase student motivation. The study also found
that the introduction of digital technologies, specifically DAW,
allowed students to adapt their projects to meet individual needs
and preferences. This increased their involvement in the learning
process, unlike the approaches described by Shi and Ning, who
did not consider this practical component. However, the study also
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highlighted the importance of discussing ethical issues related to
the use of innovative technologies in education, as emphasized
by Shi and Ning. Notably, while technology can provide students
with new learning opportunities, its use also carries risks, such
as interference with data privacy or impact on social interaction
between students. Thus, it is necessary not only to introduce the
latest technologies into teaching but also to educate students
about the possible consequences of their use.

Weisheng and Hui (2022) focused on the use of digital images
to improve music perception and visualisation. The researchers
emphasised that the integration of visual elements into the
learning process makes it more interactive and engaging for
students. The study confirmed these findings, suggesting that the
use of digital tools to visualise the musical process contributed to
a better perception of the learning material. Students who had the
opportunity to work with visual elements showed greater interest
and creativity in completing projects (Spytska, 2024b). However,
the present study noted that there was not enough focus on
visual elements, as was done by Weisheng and Hui. This created
opportunities for further researchinto the effects of visualisation on
music perception and student engagement in the learning process.
It would be significant to examine in detail what concrete visual
tools students use in their projects and how these tools can help
them to understand musical concepts more deeply. For example,
studying the graphics that accompany music or the visualisation
of rhythm and melody could provide additional information about
the impact of such elements on the learning process.

Fang and Luen (2024) focused on innovative approaches
to music teaching, emphasising the value of increasing student
motivation through interactive platforms and adapting learning
materials to their individual needs. The researchers noted that the
latest teaching methods, including the use of digital technologies
and interactive platforms, significantly increase students’ interest
in the learning process. This contributes to a more active and
engaged learning environment where students feel responsible
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for their learning. The study confirmed these findings, highlighting
that the active use of technology in teaching, particularly digital
audio workstations, contributed to increased student interest
in the learning material. The findings showed that students who
worked with DAWs were more interested in music theories and
practices, as these tools enabled them to apply their knowledge in
practical activities directly.

The study provided much more practical information on how
concrete tools can be used to implement innovative teaching
methods. For instance, the study analysed how students interacted
with technology during their projects. It turned out that using a
DAW not only increased motivation but also developed practical
skills essential for future careers in the music industry. Students
successfully created their music projects, experimenting with
diverse styles and sounds, which enabled them to receive direct
feedback on their work and refine their skills. Studying the concrete
platforms used by students could provide valuable insights into
their impact on the learning process. The significance of adapting
curricula to modern requirements has become apparent in the
context of technological progress. The conducted study revealed
that tools such as DAW not only meet the interests of students
but also increase their ability to learn independently and think
creatively.

Innovative approaches based on the use of interactive
platforms open new horizons for teachers and students, promoting
not only interest in the educational material but also a deeper
understanding of musical concepts and practical skills necessary
for success in the music industry. This allows for more flexible and
adaptable curricula that accommodate the individual needs of
students and the demands of the modern labour market. Research
in music education reveals the increasing importance of integrating
modern technologies into the learning process, including digital
audio workstations and artificial intelligence.
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6. Conclusions

The findings showed that students reported marked
improvements in their composition and arranging skills through
the use of digital audio workstations (DAWSs), as well as positive
changes in teamwork facilitated by online platforms. The study also
found that the integration of technology provided an opportunity
to experiment with new musical genres, making learning more
interactive and engaging through digital tools. This research
project highlighted the value of developing interdisciplinary skills
that combine music education with information technology. The
integration of digital instruments into the learning process enabled
students to experiment with new genres, increasing their creativity
and readiness to adapt to rapid changes in the technological
environment. Specifically, theinterdisciplinaryapproachtoteaching
bachelor in music performance in the digital world proved to be an
effective method for integrating conventional artistic disciplines
with modern computer technologies.

Furthermore, the findings of this study underscore the
importance of continuous professional development for teachers
seeking to integrate innovative technologies into their curricula
effectively. This includes the need for regular training, the sharing
of experiences, and the sharing of resources to improve the quality
of learning. Overall, the study highlighted that the integration
of computer technology into music education is key to the
development of new pedagogical strategies that meet the needs of
modern students and teachers. Modern music education should
focus on innovation and adaptation to rapidly changing conditions,
thereby contributing to the successful training of future musicians
and music professionals.

The limitation of this study was the small sample of
participants, which did not allow for generalizing the findings to
a larger population. There were no repeated measurements and
assessments of participants’ progress, which is significant for
understanding the stability of the findings and their influence on
further learning activities of students. These factors highlighted the
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need for larger, longer-term studies in the future that factor into
the diversity of learning contexts and the possibility of analysing
the long-term results of introducing innovative approaches to
music education.

Further research on this subject is necessary to enhance
curricula and teaching methods, thereby contributing to the more
effective training of professionals prepared for the challenges of
the music industry. This can be achieved by analysing the needs
of the industry, involving representatives of the music sector in
the curriculum development process, which will help to adapt
education to modern requirements. An interdisciplinary approach
that combines music, technology, business, and communication
will create a comprehensive training format that meets the realities
of the modern music industry. Such research can substantially
improve the quality of training specialists who can implement their
ideas in a dynamic environment.
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APPENDIX

Appendix A

QUESTIONNAIRE

1. Which of the following digital audio workstations (DAWSs) have you
used? (You can choose several options.)

o Ableton Live;

o FL Studio;

o Logic Pro;

o Pro Tools;

o Cubase;

o GarageBand;

o Reaper;

o Other (please specify):

2. How often do you use a DAW to create music?
o daily;

0 once a week;

0 once a month;

o less frequently;

O never.

3. What DAW features do you use most often? (You can choose several
options.)

o sound recording;

o music editing;

0 sequencing;

0 mixing;

o use of plugins;

o other (please specify):

Musica Hodie. 2025, v.25, e81928 @@

KON A=K ERATT



KON A=K ERATT

Musicianship in the digital world: Interdisciplinary approach to bachelor’s education
Oleksandra Barytska ¢ Iryna Gavran * Hutsal Rosina * Natalia Turovska ¢ Olena Bukhniieva

4. Do you use online platforms for collective music creation or
performance?

0 yes;

0 no.

5. What online platforms do you use? (You can choose several options.)
o Soundtrap;

o BandLab;

o Audiotool;

o Soundation;

o other (please specify):

6. Assess your level of experience in music programming:
o beginner;

o intermediate;

o advanced,;

0 expert.

7. Have you taken any music programming courses?
o yes;
0 no.

8. How do you assess the role of digital technologies in modern music
education?

o very important;

o important;

o neutral;

0 unimportant;

o completely unimportant.

9. Share your experience of using the DAW. What features did you like the
most?
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10. What challenges did you face when using music programming?

11. Describe how you use online platforms to create or perform music.

12. What advice would you give to other students who are just starting to
use DAWs and music programming?

13. Do you think that an interdisciplinary approach to music education
(e.g., combining music with other arts or technologies) is important? Why?

14. What genres of music do you create or perform most often?

15. What technologies do you think will be most relevant to the future of
music education?
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