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Yannis Mygdanis

Little Music Makers & Producers

Designing and Integrating
Technological-Musical Educational Scenarios
for Musical Creativity Development

in an Elementary School in Greece

Introduction

The emergence of digital technology has revolutionised forms of music and the ways that
people engage and interact with it, unlocking a vast array of new possibilities for artistic
expression, creativity, and education. Young children, being digital natives (Prensky,

|//

2001), are exposed to musical stimuli that differ from those of their “pre-digital” parents
and teachers, and they interact with music through digital forms from a very young age
(Young, 2018). As a result, they are introduced to the intersection of technology and music
at an early age, fostering the development of advanced digital musical literacy they expect
to use in their classroom lessons (Mygdanis, 2021). Incorporating digital media and inno-
vative technologies into music education has the potential to create a new educational
environment that diverges from conventional teaching methods (Mygdanis, 2022; Brown,
2015; Williams, 2014). This approach can enhance creativity and facilitate the acquisition
of musical knowledge and skills (Mygdanis, 2021). It is vital for music educators to reassess
how they integrate digital technologies and strive for transformative learning opportuni-
ties (Tobias, 2016).

Modern digital technology has created novel ways of making music and learning
about it through do-it-yourself (DIY) classroom strategies which are based on pervasive
and ubiquitous musical computing (Lazzarini et al., 2020), aligned with informal ways of
music teaching and learning (Mygdanis, 2021). By adopting STEAM educational strategies
and the maker culture approach, educators can design music education activities in
a totally new perspective that develops students’ problem-solving skills and encourages
musical engagement (Mygdanis, 2022). Informal music learning through music production
and do-it-yourself (DIY) practices that use digital media, along with coding, can broaden

Greece
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students’ musical horizons and provide new avenues for teaching and learning, regardless
of their musical background or technical proficiency (Bell, 2018; Brown, 2015; Aaron et al.,
2016; Mygdanis, 2020). These innovative strategies can transform the traditional concepts
of musical creativity, giving opportunities to students to explore musical experimentation
by becoming programmers, composers, improvisers, creators, and performers. All the
above forms of musical creativity can shape new kinds of interaction and engagement in
musical praxis (Mygdanis, 2022).

In this article, | discuss the results of the design and application of a teaching
intervention that incorporated technological-musical educational scenarios for musical
creativity development by applying strategies and practices of music production, maker
movement, and music programming practices to music teaching and learning processes.
The aim was to examine the integration of emerging technologies in elementary music
education to foster creativity and collaboration.

STEAM Approach & Maker Movement in Music Education

Current music education trends emphasise the incorporation of the STEAM educational
approach (Mygdanis, 2022; Huang, 2020). STEAM integrates the arts into the STEM (sci-
ence, technology, engineering, mathematics) framework for a more holistic approach
(Kalovrektis et al., 2021; Psycharis, 2018). This educational approach is grounded in the
constructionist philosophy, which is inspired by the constructivism theory (Papert, 1980).
It views the learning process as a creative endeavour where students construct a mean-
ingful work of art through experimentation (Dimitriadis, 2015). This approach highlights
the significance of the work of art as a fundamental aspect of education, whether it is
a physical or digital creation (Kafai & Resnick, 1996; Papert, 1980). The maker culture in
education is also another instructional perspective that is aligned with STEAM principles,
encouraging students to tackle real-world problems by designing and creating artifacts
(Hatch, 2014; Huang, 2020). STEAM and maker movement education adopt a social con-
structivist approach, emphasising the importance of social, cultural, and contextual factors
in learning, as well as constructionist learning through artifact creation (Mygdanis, 2022;
Papademetri-Kachrimani & Louca, 2022).

The practical implementation of STEAM involves integrating context and emphasis-
ing the incorporation of elements and practices from other cognitive fields (Roehrig et al.,
2012). Recent studies indicate that the integration of STEAM scenarios in music lessons can
lead to increased active participation, enthusiasm, and interest, as well as the development
of self-regulation, creativity, innovation, and musical knowledge (Papademetri-Kachrimani
& Louca, 2022; Kalovrektis et al., 2021; Mygdanis & Papazachariou, 2022; Abrahams, 2018;
Palaigeorgiou & Pouloulis, 2018). In that context, pervasive musical computing elements,
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such as the use of tactile interfaces or coding practices, can further enhance music ex-
periences and creativity by designing educational actions within the STEAM framework
(Chrysanthakopoulou, 2019) that include all students in authentic teaching and learning
environments (Abrahams, 2018).

Music Production and DIY Practices in Music Education

The process of music production involves a variety of artistic procedures, including creating,
recording, editing, and distributing. In the 21t century many artists are taking on multiple
roles, such as singer, songwriter, producer, performer, and sound designer, managing these
tasks themselves, and simultaneously (Mygdanis & Kokkidou, 2021) in a DIY perspective
(Bell, 2018). These DIY practices are shaped and influenced by the unique musical envi-
ronment of the artist, making them individually significant (Brown, 2015). Digital Audio
Workstations (DAWSs) have emerged as a vital component in modern music production.
With the continuous technological advancements of recent years, even portable devices
now have the capability to offer functionalities that were deemed unimaginable a decade
ago (Bell, 2018).

According to Brown (2015), using DAWs in music teaching and learning can cultivate
creativity and comprehension of musical concepts by allowing students to simultaneously
experiment, produce, and listen. This approach enables students to create music without
prior knowledge of composition, music reading or writing skills, or technical expertise in
a musical instrument (Dammers & LoPresti, 2020; Brown, 2015). As a result, the educational
content can be tailored to meet the unique needs of each student in the classroom, allow-
ing them to progress independently and at their own pace (Dammers & LoPresti, 2020).
Furthermore, music production practices align with the informal learning strategies that
popular music artists use and learn (Bell, 2018).

Musical Programming Practices in Music Education

Computer programming procedures involve a number of structured steps for achieving
computational results. On the other hand, creative musical programming techniques focus
on producing expressive and artistic outcomes (Mygdanis & Kokkidou, 2020), turning
computers into musical instruments (Aaron et al., 2016). Creative coding environments use
variables, functions, and parallel processes to teach musical concepts, connecting music
with computer science, physics, and mathematics through an interdisciplinary framework
(Mygdanis & Papazachariou-Christoforou, 2021). This approach promotes experimentation
at all stages of musical engagement, from learning and composing to performing and

209
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exploring (Blackwell & Aaron, 2015), reflecting the informal processes involved in making
music (see Green, 2008). As previously mentioned, the integration of coding practices into
STEAM scenarios has proved to be a harmonious fit for all cognitive fields (Psycharis et al.,
2020). This is especially true when harnessing coding’s potential to enhance musical crea-
tivity (Lavy, 2019) as well as supporting cooperative programming processes that enable
students to advance at their own pace (Dimitriadis, 2015).

Purpose of the Research, Research Questions, and Methodological Design

The purpose of this study was to design, develop, and implement an innovative teaching
proposal titled “Little Music Makers & Producers,” based on contemporary trends and
strategies in music education — music production, maker movement, and musical pro-
gramming - through a technocentric music pedagogical perspective, for primary music
education, at the elementary school of Pierce - The American College of Greece." The ul-
timate aim was to explore the students’ engagement, focusing on musical creativity. The
research questions were as follows:
(1) Does the utilisation of practices in music production, maker movement, and musi-
cal coding contribute to enhancing creativity?
(2) How do the participants assess their involvement and participation in the teaching
intervention?

The approach taken adhered to the fundamental tenets of action research, which ad-
vocates for an ongoing process of refining and enhancing teaching strategies. Action
research is a cyclical process that continuously evolves with each phase leading seamlessly
into the next in a never-ending spiral. Each cycle, in turn, contributes to an increasingly
comprehensive one (McNiff, 2013). In these research contexts, the teacher has a dual role
as both a researcher and a facilitator of learning (teacher-researcher), closely monitoring
the progress of the research and gathering insightful observations about its advancement
(McNiff & Whitehead, 2012). As such, the approach is “descriptive-exploratory” by nature,
with data collection integrated into an action evaluation framework that can be applied to
future research cycles (McNiff, 2013).

' Pierce - The American College of Greece was founded in Smyrna, Asia Minor, by women missionaries

from Massachusetts. It is the oldest private school in Greece. For more information, see: <https://www.
acg.edu>.
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Using different methodological tools in educational research contributes to a
deeper understanding of specific aspects of the studied subjects and a more profound
comprehension of their qualitative characteristics (Denzin & Lincoln, 2018; Miles &
Huberman, 1994). The research employed four distinct data collection methods, namely:
(a) semi-structured interviews with the students organized by the teacher-assistant,? (b)
diary-based observations by the teaching-researcher, (c) informal discussions conducted
both inside and outside the classroom, and (d) musical-technological creations produced
by the children.

The group-focused semi-structured interviews took place after the completion of
the intervention and were recorded with the consent of the children and their parents. The
process of conducting interviews served the purpose of achieving an all-encompassing
evaluation and specifically targeting areas that may not have been evident during prior
sessions (Miles & Huberman, 1994). They are referred to as Sl (semi-structured interviews).
To ensure research validity, the interviews were carried out by the teacher assistant. The
teacher-researcher had carefully crafted a comprehensive set of questions that could be
flexibly adapted based on the conversations.

To prevent the possibility of overlooking important details, the diary from ob-
servations was recorded at the conclusion of each session rather than waiting until later
(Denzin & Lincoln, 2018). Data from observations were recorded through observation keys
in order to enable the identification of behaviour patterns and unexpected reactions
related to student interaction, interest retention, participation rates, and creative activity
management. In the analysis, they are described as FN (field notes). Informal discussions
were recorded with the children’s consent and are referred to as ID (informal discussions).
Finally, the children’s creations were organised in portfolio form and subjected to peer and
self-assessment.

Interviews were recorded with the consent of the children and the parents, and
then the assistant proceeded with the anonymization. The data collected through
interviews, observations, and informal discussions underwent a secondary transcription
process for conversion into text format. The transcription process was carried out by the
teacher-researcher. The study followed a triangulation perspective (Miles & Huberman,
1994). For the analysis of the data, the content analysis strategy was adopted, adhering
to the principles of semantic condensation, for the identification, coding, and frequency
counting of phrases, as well as data verification (see Brinkmann & Kvale, 2015; Miles &
Huberman, 1994).

2 Regarding teacher assistants, more information will be provided in the next unit.
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Design and Implementation

“Little Music Makers & Producers” was implemented over a period of thirty weeks as a
music club at the elementary school of Pierce - The American College of Greece. Clubs
are conducted on a weekly basis, lasting for a duration of one teaching hour (45 minutes).
Participation was purely voluntary as clubs are not considered part of the mandatory cur-
riculum. Each of these clubs is supervised by a specialist teacher with expertise in a specific
cognitive domain. Depending on the number of participants, teacher assistants may also
be involved in the facilitation of these clubs.

For “Little Music Makers & Producers”, twenty students ranging from third to fifth
grade, with an age range of 8 to 11, participated. The students came from different edu-
cational backgrounds, sharing diverse technological and musical experiences, as well as
different cultural backgrounds. Considering student profile variation, the activities were
designed so that the students would have basic computer literacy skills and no prior mu-
sical knowledge.

The club was facilitated by the teacher-researcher, along with the assistance of
another music teacher. The role of the assistant was purely organisational, and they were
not involved in the design and development of the educational proposal. The intervention
focused on cultivating creativity by providing opportunities for experimentation with
various musical phenomena and techniques. The club’s technological music education sce-
narios were developed using the STEAM approach, which incorporates music production,
pervasive musical computing, coding strategies, maker movement, and collaborative DIY
practices (see Fig. 1).

Little music
makers &
producers

Coding

production practices

original music for
composition video live coding

digital musical
instruments artifacts

Fig. 1: Axes of the “Little Music Makers & Producers” teaching proposal.
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The designed activities revolved around project-based learning techniques that empha-
sised the active involvement of students in real-life music teaching and learning situations
within a collaborative environment. The primary goal of these teaching scenarios was to
facilitate and explore students’ engagement, with a special focus on fostering their musical
creativity. The teaching scenarios were designed to reflect a game-based learning perspec-
tive, drawing from authentic problems the children had to solve. Given that the integration
of digital media in education aligns with informal learning practices (see Mygdanis, 2021),
the activities were developed to be applicable both inside and outside the classroom, in
both formal and informal learning environments (see Folkestad, 2006). Activities were
reviewed and adapted weekly based on emerging difficulties and student suggestions.

In the realm of music production, students were encouraged to engage in a range
of activities that included creating musical compositions, arranging pieces, and composing
music for videos. To facilitate their efforts, they used the Bandlab online application® as
their Digital Audio Workstation. Initially, the emphasis was on gaining familiarity with the
software’s various features through hands-on experimentation, resulting in small composi-
tions. As they progressed, the focus shifted to real-world scenarios involving arrangement
and video music composition, both individually and collaboratively.

Along with the maker movement perspective, in crafting musical instruments, the
students explored innovative ways to build digital instruments and artifacts using the
Makey Makey* interface and conductive materials such as coins, fruits, water, and aluminum
foil. They also constructed their own microphones and hydrophones to capture unique
sounds that they incorporated into their musical creations (Fig. 2). Using the Scratch block-
based programming language (see Maloney et al., 2010), they learned essential coding
skills and created diverse musical applications, including games, virtual instruments, and
original musical compositions. Furthermore, they combined the programming techniques
with making by programming the Makey Makey interfaces to extend and augment their
musical artifacts.

Teaching approaches are usually influenced and shaped by the age of the children
being taught. In comparison to older ages, the integration of the above technological-
music educational teaching scenarios in primary education emphasises gamification. The
objectives are presented through the development of a storyline where the heroes of the
scenario are shaped as if they are the children who must cope with specific challenges.
Additionally, the selection of the problem to solve and the multiple “solutions” are more
open and create conditions for experimentation (Mygdanis & Papazachariou-Christoforou,

3 BandLab provides a version that focuses on music lessons, called Bandlab for Education. For more
information, see: <https://edu.bandlab.com>.

4 Makey Makey is an interface that uses alligator clips to connect everyday conductive things and
transform them into computer keyboards. For more information, see: <https://makeymakey.com>.
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2023). Besides, for the effective utilisation of such actions, it is important to consider a short
break, usually every 10 minutes, especially for younger children (Godwin et al., 2016).

Fig. 2: Construction of (a) musical instrument with conductive materials, (b) a microphone and

hydrophone.

It is worth mentioning that throughout the intervention, the axes of music production,
maker movement, and musical coding operated in continuous interaction. The students
had the opportunity to choose combinations of strategies to achieve results satisfactory to
them. Finally, as an element of authentic assessment (see Bell, 2018), a presentation concert
was organised to provide a platform for students to showcase their musical-technological
creations to their parents and peers. Below is a distinctive example of one activity.

‘Kinderwerk’

The objective of this activity was to introduce children to the electronic music ensemble
Kraftwerk and inspire them to establish their own digital musical groups. The students
were organised into groups of four, each assuming a unique responsibility — drums, bass,
harmony, and melody. Each team received a graphic music score for the song Das Model
and collaborated to create their desired sound on Bandlab using virtual instruments. The
result was exported in audio format and imported into Scratch where they proceeded to
code their preferred digital instruments. The Makey Makey interface (as depicted in Fig. 2)
can be used to expand the capabilities of these instruments. As a means of assessment,
each team performed the song (refer to Fig. 3). This was followed by a discussion aimed
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at identifying the similarities and differences of the acoustic output as compared to the
uniqueness of each digital instrument employed.

Fig. 3: Kinderwerk

Discussion

Based on the analysis, the implementation of the project seems to have broadened the
musical and technological world of the children. The students showed a high level of
engagement and understood various ways and strategies for creative expansion. They
explored diverse forms of creativity on a musical level, including music composition using
production software or coding practices and constructing artifacts within a technological
pedagogical framework. They realised that musical creativity is not limited solely to the
auditory outcome; instead, it can encompass aspects of musical everyday life from a per-
vasive and ubiquitous perspective (Lazzarini et al., 2020). Over time, they demonstrated
increasing levels of autonomy, employing various practices and strategies to create works
based on their own preferences and desires without the need for intervention from the
educator. In fact, in many cases, they seemed to experience flow and “aha!” moments (see
Csikszentmihalyi, 2009).

In a broader context, from the first meetings, they expressed a desire to engage in
the activities, gradually gaining confidence to deviate from the goals and set their own:
Is it so easy to make a remix?’ (FN 3), I would like to make another [i.e., song] for the movie
[...1it will fit better!” (FN 11). Regarding the construction of artifacts, the levels of creativity
seemed very high, as evidenced by the participation rate in musical experimentation with
their constructions, as well as the specificities of their artifacts: All these will become music
[i.e., musical instrument] if we put them together; [...]1 | want to connect them all to see what
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happens!” (FN 16). An important aspect that emerged was the tendency towards innovative
perspectives. While the theme of the scenarios was common to all students, there was
a great variety in the constructions: 1 like the drums to have apples [as a conductive material]
and not water. (FN 19), ‘Oh, look what | found, it is perfect! Haha, | bet no one has done this
before[...]itis mine, [...] and unique, haha! (FN 21).

In the domain of collaborative learning, collective discussions play a pivotal role in
fostering creativity among students. This is because such discussions create an environ-
ment where students are motivated to contribute their own innovative ideas and discov-
eries and explore different approaches towards achieving a common goal. ‘At first, | found it
hard to understand what | had to do and was afraid to try ... but my friends were a great help’
(ID 7). By participating in group experiments, they had the opportunity to strengthen their
creative abilities by drawing inspiration and techniques from the creations and ideas of
their peers: It is fun to make your own song, but it is even better when you work with others [...]
they may have great ideas that you never thought of!’ (Sl 4). In this context, there was a sense
of recognition for efforts, regardless of their results: ‘This [i.e., the artifact created by the
other groupl is one thing, but we did it in our own way, and it turned out very nice, and it is ours’
(ID 24). Within a wider framework, it is apparent that the shift in students’ experiences and
the various perceptions of creativity are exemplified in the subsequent excerpts:

It was super awesome [the project]. I learned how to make music, and now I can
make music for Pink Panther, Among Us, and even my cute doggy Toby! Haha! |...]
Every time, we saw so many cool things, and I just could not wait to come to class.
(SI1)

It was so cool because it always turned out fantastic no matter what I did. I could
mess around with the loops and make a beat. Sometimes I added stuff, sometimes I
took stuff away, and then I just played until it sounded perfect ... and just like that ...
it was done. Boom! (SI 3)

However, it is important to note that in the process of implementation, some challenges
arose, particularly during the initial lessons. Some students struggled with engaging in cre-
ative processes, while others felt discouraged, with statements such as / don’t know what to
do ... I'll just give up’ (FN 2) and ‘This seems too difficult....” (FN 4). However, these difficulties
presented valuable learning opportunities, as one student reflected: ‘Even though | made
mistakes, | had to start from the beginning ... and my best song came out of a mistake’ (ID 9).
In a broad context, the results suggest that young students wholeheartedly wel-
comed the activities and actively participated in the creative processes with enthusiasm.
They exhibited an impressive adaptability to the new learning environment, quickly
familiarising themselves with the tools and resources provided. The diverse learning back-
grounds combined with activities that focused on no prior musical knowledge seem to
contribute to creativity cultivation, as students had the space to continually experiment.
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Their enthusiasm was palpable, and it was clear that they viewed the intervention as
an exciting opportunity to broaden their musical horizons. The new learning environment
appeared to enhance their musical and technological skills, creating new experiences and
opening up new avenues in music education. Their eagerness to participate and proactive
involvement in the creative processes reinforce the beneficial impact of this innovative
approach to music education. The following excerpts provide evidence of the children’s
level of involvement and eagerness to participate in the project, as well as their overall
perception of the intervention:

Music is like magic; it’s everywhere [...] You can find it in the sound of the raindrops,
in the rustle of the leaves [...]. I just can’t live without music. And the best part is
that you don’t need fancy instruments or expensive equipment to make music |...]
You can make music out of anything if you use your imagination. It's like a fun game
where you get to be creative and play with sounds. (ID 4)

Oh my gosh! Every single week was like a new adventure for me |...] There was always
something super fun and exciting to look forward to, whether it was a new surprise
or a cool activity in class. I absolutely love using Bandlab on my tablet, but it is even
more fun when we get to use it together in class with all my friends |...] I cannot wait
to do it all over again. Yay! (ID 2)

Conclusion

In summary, the implementation of this teaching proposal resulted in a discernible and fa-
vourable influence on the learning process and overall experience of the participants. This
study exemplifies the potential of incorporating technology in educational environments
and underscores the importance of offering students the chance to explore and showcase
their creativity through diverse mediums. The music education activities fostered active
participation and engagement by placing the children at the forefront of the educational
activities, allowing for autonomous learning, and creating a new educational environment.
These experiences seemed to transform the children’s musical and technological skills
while simultaneously strengthening collaboration and nurturing creativity.

To conclude, there is room for future prospects in the evolution of this study. In
the immediate plans, including and using additional tools in this teaching proposal are
envisioned, including elements of 3D printing, the application of artificial intelligence prac-
tices, and e-textile materials, among others. Furthermore, in a hybrid approach (see Tobias,
2016), a future goal is to develop and implement activities that combine the students’
digital and physical musical worlds, focusing on using acoustic instruments in conjunction
with digital artifacts. From a wider lens, the ultimate objective is to revamp and execute
these particular instructional scenarios in a manner that permits their assimilation into
general music education and the music curriculum.
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