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ABSTRACT

The purpose of this study was to examine the impact of self-directed technology
learning habits on technological, pedagogical, and content knowledge (TPACK) through
the perceptions and experiences of five high school music technology educators. This
study used collective case study design. Data were collected over a six-week period in the
summer of 2024 through participant interviews and a focus group discussion. Follow up
questions regarding participants’ use of Al occurred in the summer of 2025. These follow
up questions were added to capture emerging trends related to generative Al, which had
become increasingly relevant in music education and technology, ensuring the study
remained current and reflective of the evolving field. The findings of this study provide
support to extant research suggesting that music technology educators are resilient, self-
reliant, self-motivated, and possess a willingness to learn new technologies in order to
best serve their students through engaging and thoughtful instruction. The study
contributes valuable insights into how self-directed learning practices shape music
educators’ technological proficiency and pedagogical approaches, highlighting the need

for adaptive professional development in an evolving technological landscape.
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GLOSSARY

Capital: Resources, both tangible and intangible, that individuals possess and use to gain
advantage or recognition within a certain social context or field.

Field: A social arena with its own rules, power dynamics, and forms of capital, where
individuals and institutions compete for influence and resources.

Generative Al: A type of artificial intelligence that can create new content based on
patterns learned from data.

Habitus: Deeply engrained dispositions shaped by one’s upbringing and socialization.

Music Technology: Digital tools and equipment used to create, record, edit, and teach
music, such as software, recording devices, electronic instruments, and Al-based
learning tools.

Music Technology Educator: An educator who facilitates music learning through the
intentional integration of digital technologies for music creation, performance,
recording, and production, drawing on interconnected musical, pedagogical, and
technological knowledge to support instruction in technology-mediated musical
contexts.

Non-traditional Music Students: Learners who engage with music outside of
conventional school programs or classical training.

Professional Development: Ongoing learning and training activities that assist
individuals in improving skills, knowledge and effectiveness in their careers.

Self-directed Technology Learning: Individuals taking initiative to learn and use

technology on their own, setting goals, choosing resources, and managing their

XV



progress without formal instruction.
Technological Pedagogical and Content Knowledge (TPACK): A framework that
describes the effective integration of technology into teaching by combining knowledge

of the subject, teaching methods, and digital tools.
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CHAPTER ONE: INTRODUCTION
The Challenges of Music Technology Integration

The integration of technology into teaching is continually evolving, reshaping
how music educators engage with students and deliver instruction. As new tools emerge,
music educators face pressures to adapt and find ways to stay knowledgeable and abreast
of new technologies and how they may be beneficial to students in a myriad of contexts.
Music educators face difficulties in several forms including limited technology
professional development opportunities (Gorgoretti, 2019; Latham, 2020; McCusker,
2017), barriers to access (Leong, 2010, 2016; Liu et al., 2017), and difficulties
conceptualizing practical applications of technology within specific teaching contexts
(Gilbert, 2016; Latham, 2020; Lieberman & Pointer Mace, 2010; Stanley et al., 2014).

Additionally, music technology researchers reported in-service educator
difficulties adapting music technology for use in traditional ensemble settings (bell et al.,
2019; Musgrove, 2019) and a lack of technology application and modeling at the pre-
service level (Gilbert, 2016; Meltzer, 2001). Many music educators have also had to seek
out professional development learning opportunities on their own to develop their
understanding of how to integrate technology in their teaching contexts (Bauer, 2007;
2013). Currently there is limited research exploring the use of the technological,
pedagogical, and content knowledge (TPACK) framework in the context of music

technology professional development.



Defining Music Technology
There are many ways to define music technology. Any tools, including musical
instruments and writing utensils, could be considered music technology. Since there are
many ways to define the term, it is helpful to define music technology for the context of
this study. When defining the technology side of music composition, Beckstead (2001)
referred, ““...to specific composing technologies such as personal computers,
synthesizers, and MIDI (musical instrument digital interface)” (p. 45). Wise et al. (2011)
stated, “understanding as to what we mean when we talk of digital technology relative to
music (often referred to as ‘music technology) varies” (p. 119). The researchers go on to
categorize classroom technology components into hardware and software. Webster
(2011) similarly categorized music technology into hardware and software, but also
identified pedagogical tools as a distinct category. Music technology, in this case, refers
to all manner of digital technology used by the educators, including, but not limited to
notation software, recording equipment, looping and sequencing software, internet-based
music programs, websites, generative artificial intelligence (GenAl), external hardware
such as recording devices, microphones, computers, electronic instruments, mixing
boards, and pedagogical tools such as intelligent accompaniment and guided instruction
of concepts.
A Brief History of Music Technology in K-12 Education in the United States
While an exhaustive examination of the history of music technology is beyond the
scope of this research, it is beneficial to provide a brief overview of the evolution of

technology use in K—12 education in the United States to contextualize teaching with



music technology. In the 1980s, microcomputer companies began to market to K—12
education, prompting early investments in classroom technology (Picciano & Spring,
2012). Computer assisted instruction (CAI) had already begun in the 1960s and 1970s
with early programs like Programmed Logic for Automatic Teaching Operations
(PLATO), offering interactive, self-paced learning experiences (Mandanici et al., 2023).
Until the introduction of microcomputers, music education computer programs were
limited to drill and practice formats which addressed ear training and aural skills
(Mandanici et al., 2023). Technology in education changed significantly in the 1990s as
more people began to rely on the Internet for various purposes (Picciano & Spring, 2012).
The shift from Web 1.0 (read-only) to Web 2.0 (read-write) in the early 2000s allowed
students and educators to interact in real-time and access vast online archives, audio
sample libraries, and a number of resources for music learning (Mandanici et al., 2023).
More widespread technology adoption was amplified by the No Child Left
Behind (NCLB) Act of 2002, which prioritized data-driven decision-making and school
report cards. These requirements also compelled schools to upgrade their record-keeping
and monitor students’ academic progress. The microcomputer ratio rose from 4:1 in 2004
to 1:1 by 2015 (USDOE, 2016). The widespread availability of student devices
contributed to the rise of project-based learning (Markham, 2011) and blended-learning
ideologies (Siemens et al., 2015). In 2015, the Every Student Succeeds Act (ESSA) was
passed, requiring all students to receive an education with high academic standards that
prepare students for success in college and careers (USDOE, 2016). With this came an

educational shift toward teaching employability and 21 century skills (P21, 2015). New



technology standards began to be adopted at the national and state levels with equity and
accessibility at the forefront to ensure personalized learning (NETP, 2017).

Beckstead (2001) asserted that early public school music education in the United
States focused almost exclusively on performance, especially singing. Music education in
schools separated the roles of composer and performer, which in turn led educators to
believe that composition was outside the scope of student capacity (Beckstead, 2001). As
music tastes and styles progressed, genres like jazz, blues, and rock and roll began to blur
the lines between these two roles (Beckstead, 2001). As Randles (2024) stated,
“...songwriting has been a musical gold mine that the profession has underexplored in
school and community settings” (p. 94). This education shift created opportunities to use
technology as a composition tool, particularly as the role of traditional music notation
diminished (Mark & Gary, 2007). However, early digital tools were costly and often
lacked practical classroom applications (Webster, 2011). Despite rapid technology
innovation in the music industry, music education has lagged behind as these tools are
rarely integrated into music classrooms (Mandanici et al., 2023).

In 1994, the Music Educators National Conference (MENC), now the National
Association for Music Education (NAfME), released The School Music Program: A New
Vision, which identified technology as one of seven areas of focus that differed
significantly from traditional music curricula (Roblyer & Doering, 2010). However, Wise
et al. (2011) pointed out:

Many secondary school teachers are products of the Western classical tradition,

which is based largely on the conservatoire and associated skills and traditions
that this brings with it (p. 121).



As a result, K-12 music educators often integrate technology into instructional models
shaped by this classical performance tradition (Webster, 2002; Dammers, 2012).
Williams (2017) emphasized that school instrumental and vocal music instruction has
remained virtually unchanged over the last 100 years, with minimal technology usage
within traditional ensemble settings. Williams argued that many music educators,
particularly those rooted in performance ensembles, are hesitant to abandon the comfort
of these longstanding teaching models, despite significant changes in the broader music
landscape. He further noted that popular music technologies have reshaped how music is
conceived, produced, and consumed, yet these tools remain underutilized in U.S. music
education, creating a disconnect between classroom practice and real-world musical
engagement (Williams, 2017). Mandanici et al. (2023) similarly observed that the rise of
affordable and accessible digital audio workstations has opened music-making to
individuals with no formal training, challenging the exclusivity of notation-based
instruction and enabling new creative opportunities in music education.
Benefits of Music Technology

Understanding the benefits of technology integration across diverse music
teaching contexts is essential to recognizing its role in enhancing student engagement,
creativity, and access to learning. Students interact with music through technological
means on a daily basis outside of the classroom (Albert, 2015). For music education to
remain relevant, it should mirror this technological use (Albert, 2015; Benedict &
O’Leary, 2019). Music technology-mediated composition creates a more inclusive

environment, offering non-traditional music students greater opportunities to participate



(Dammers, 2012; Williams, 2011). Music technology allows students who may not read
Western-standard music notation or play an instrument the ability to contribute to the
creative process, using their technological and experiential knowledge (Clauhs et al.,
2019).

Many researchers have sought to understand the impact of music technology on
student learning outcomes. Several researchers have found a correlation between music
technology usage and increased student engagement (Chen, 2020; Garrison, 2024;
Tobias, 2015). Similarly, researchers have also found that the use of music technology
can aid in the speed of mastery of musical concepts (Cremata & Powell, 2016). The
integration of music technology tools such as digital audio workstations and composition
software has allowed educators to step into the role of facilitator (Cremata, 2017)
allowing for student autonomy in creative decision-making and increased social capital
by promoting collaboration and peer interaction among students (Albert, 2015).

However, Elpus and Abril (2011, 2019) studied music program enrollment in
United States high school ensembles and noted that roughly 80 percent of school
populations are not involved in traditional band, chorus, or orchestra courses. Williams
(2019) echoed these findings stating that music courses are often not a requirement of
graduation. Wish (2020) identified the need to reach non-traditional music students in
order for music education in K—12 schools to remain relevant. Many researchers have
pointed to the gaps regarding in-school music education and out of school, lived musical
experiences and have emphasized the need to bridge this divide to make music education

more relevant and inclusive for students (Albert, 2015; Burnard, 2010; Powell, 2019).



Pre-Service and In-Service Teacher Training

Despite recognition of the value of music technology in education, many
educators continue to face challenges in effectively integrating technology into their
teaching practices, including limited exposure to music technology in undergraduate
curricula (Blackwell, 2018), pandemic-related changes, and lack of music technology-
specific school district professional development.

Researchers studied several institutions of higher education to ascertain how
music technology was addressed in pre-service curricula and found that many institutions
only offer stand-alone technology courses (Dorfman, 2016a; Haning, 2016) that were not
a requirement of graduation (Susko, 2015). Haning (2016) also identified that these
courses offered very little in terms of practical application of the technology covered and
that “participants’ comments about the use of technology in their degree programs
indicated that some participants sought out and learned about technology resources on
their own” (p. 84).

According to Gall (2013), pre-service music educators identified a lack of music
technology modeling in their undergraduate methods courses. Likewise, participants also
noted that their cooperating teachers did not model technology use during practicum
experiences (Gall, 2013). Gilbert (2016) noted that faculty may also hold harmful
presuppositions regarding students’ daily technology usage, assuming that this usage
automatically translates into students’ ability to teach effectively with technology. This
dichotomy could be perpetuating the difficulties associated with technology usage for in-

service music educators.



The onset of the COVID-19 pandemic forced technology to the forefront of
education as remote learning became a necessity. As Camlin and Lisboa (2021) pointed
out, “with the need for state-of-the-art studio equipment down to home computer systems
of laptops and headsets, educators were faced with pedagogical demands never before
envisaged” (p. 134). This shift caused a steep learning curve (Joseph & Lennox, 2021).
Calderon-Garrido and Gustems-Carnicer (2021) discussed the difficulties of adapting
computer-mediated systems to live music classes due to considerable technological issues
and limited digital skills. Furthermore, the researchers used the Substitution,
Augmentation, Modification, and Redefinition (SAMR) model (Puentadura, 2015), to
evaluate participants’ teaching activities during the pandemic and found that most were at
the lowest SAMR level of substitution. At this level, technology merely replaces more
traditional tools without significantly changing the instructional design. Calderén-Garrido
and Gustems-Carnicer suggested that initial teacher and in-service teacher training
needed to be adapted with regard to developing digital capabilities. Although these
studies are situated outside the U.S. context, both Daubney and Fautley (2021) and
Calderon-Garrido and Gustems-Carnicer (2021) highlighted the issue of extremely vague
and late guidance from local governments and school administrations with regard to
training educators for emergency online teaching. This mirrors similar issues within the
United States during the shift to remote learning (Hash, 2021). Moreover, Daubney and
Fautley (2021) suggested that despite the lack of guidance, music educators remain
resourceful and adaptable, traits found among educators across various educational

systems during the pandemic.



Many public school districts within the United States have been outfitted with
Internet connectivity (NCES, 2021) and school-issued student devices (USDOE, 2017).
To accompany these affordances, national and local technology initiatives have become
commonplace (NETP, 2017), often changing from school year to school year. Frequently,
educators are expected to learn and use these new technologies arbitrarily with limited
training or support (Kontkanen et al., 2016).

For music educators, many district-wide technology initiatives have limited
relevance to music instruction, yet technology use is often a component of teacher
observations (Nielsen, 2013). To fill that gap, music educators repeatedly seek out-of-
district technology professional development (Bowles, 2003; Davis et al., 2009).
However, often these professional development programs are not offered as multi-session
workshops (Stanley et al., 2014) and are considered one-size-fits-all (Wallace, 2018).
Unfortunately, much of the technology professional development offered does not
include time for reflection (Bernard et al., 2018), contains limited practical application
(Bauer, 2007), and/or does not include continued supports (Leong, 2016; Minott, 2015).

To seek a deeper level of training, many music educators have turned to online
communities of practice (Bernard et al., 2018; Waldron, 2016) and self-directed
technology learning (Bauer, 2013) as a means of developing knowledge of the practical
application of the music technology available within their teaching contexts. A
community of practice refers to a group of individuals who share a common interest or
profession and engage collaboratively to exchange knowledge, experiences, and

resources in order to improve their practice (Wenger, 1998). Music educators often
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engage in peer and informal learning within these online spaces (Bauer, 2010; Diel, 2021;
Doherty, 2021). These self-directed and collaborative approaches allow teachers to tailor
their learning to immediate professional needs while remaining current with rapidly
changing digital tools and pedagogical methods (Bauer, 2010; Diel, 2021; Doherty,
2021). Together, online communities of practice and self-directed learning provide
educators with meaningful ways to develop professional practice in technology-enhanced
music education.
Framing TPACK as the Research Lens

In an attempt to better understand the intersections and interactions of the
domains of technology, pedagogy, and subject-specific content knowledge, Koehler and
Mishra (2005) developed the Technological Pedagogical and Content Knowledge
framework (TPACK). The TPACK framework, which stems from Shulman’s (1986)
Pedagogical Content Knowledge (PCK), helps explain the knowledge teachers need to
integrate technology into their teaching practice. The goal of TPACK is to guide
educators in thoughtfully integrating content, pedagogy, and technology to design
effective learning environments and choose the most suitable tools for teaching specific
subject matter. Building knowledge across the three domains allows for more informed
selection and application of technology than relying on general familiarity or isolated
technical skills alone.

Several music education researchers have attempted to measure different aspects
of the development of TPACK among pre-service and in-service music educators. For

example, Bauer (2013) developed and administered a survey instrument to measure
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music educator TPACK as well as their levels of technology integration in the classroom.
Bauer found that there was a moderate significant positive correlation between the two
measures; however, the technology domains had the lowest scores of the three domains.
Dobherty (2019) used Bauer’s survey to measure teachers’ self-efficacy in using
technology in teaching contexts. The researcher found that factors such as years of
service, gender, grade level, and content area influenced the development of teachers’
TPACK.

Angeli and Valanides (2009) asserted that TPACK is worth teaching educators
explicitly, as they believe it to be a valuable framework for effective technology
integration. The researchers proposed technology mapping, the process of identifying,
categorizing, and aligning technological tools with instructional or pedagogical goals, as
an approach to the development of TPACK. Building from this research, Macrides and
Angeli (2018a) explored Angeli and Valanides’ addition of affect to the TPACK
domains. The researchers asserted that, unlike Mishra and Koehler’s model, the domains
should be viewed as distinct yet complimentary knowledge areas that individually
contribute to the overall development of TPACK. Despite this assertion, Macrides and
Angeli (2018b) found that teacher participants were relegating the use of technology to
peripheral tasks and that teaching practice was not reflecting the potential that technology
has for transforming music education.

Researchers have used TPACK to assess music teachers’ attitudes toward
technology (Gudek, 2019), the effectiveness of technological professional development

(Bauer, 2007), and the effect of building TPACK on teaching practice (Doherty, 2019).
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For instance, Bauer (2013) used the TPACK framework to explore pre-service music
teachers’ perceptions of their undergraduate coursework regarding building their
knowledge of teaching with technology. Bannerman and O’Leary (2020) used the
TPACK framework to explore pre-service music teachers’ daily technology usage, their
perceptions toward technology usage in their teaching, and their overall experiences with
technology. Bauer and Dammers (2016) administered a modified M-TPACK survey
developed by Bauer (2013) to university heads of music programs. This survey tool was
used to measure music-specific TPACK and the researchers found that in the technology
domains, participants expressed a lack of pre-service teacher preparation. Tejada and
Morel (2019) used the TPACK framework to design and evaluate a technology course for
pre-service music educators. Student participants favored the course and considered the
content to be necessary to initial music teacher education. The participants also
commented on the benefits of the learning outcomes and many planned to use technology
within their own classrooms.

However, there is an inherent lack of empirical research regarding the
development of TPACK in music education (Doherty, 2019; Tejada & Morel, 2019).
While the TPACK framework has been applied in general education, few studies have
investigated how music educators acquire, apply, or refine this knowledge specifically in
music technology education. This gap indicates a need for research on how music
technology educators build TPACK in both formal and self-directed learning
experiences. A more in-depth description of the TPACK framework and related research

will be presented in Chapter Two.
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Why TPACK is Useful

Building music educator TPACK allows for more technological knowledge in
order to evaluate specific technologies and their overall usefulness in teaching contexts
(Roblyer & Doering, 2010). This knowledge affords educators the ability to assess how
effective certain technologies might be in educating their student demographic.
According to Roblyer and Doering:

TPACK in any discipline is the perfect union of three knowledge domains

(content, pedagogy, and technology) to develop a knowledge base from which

a teacher can view a lesson and see how technology can enhance the learning

of content (p. 366).

Additionally, building TPACK increases the skills needed to learn and utilize other
technologies creating a larger tool kit from which the educator can choose (Roblyer &
Doering, 2010). Researchers have suggested that increased comfort with technology
correlates with increased attempts to use technology with students, despite fear of failure
(Gudek, 2019; Liu et al., 2017).

While many districts evaluate teachers on their use of technology in the classroom
(Nielsen, 2013), state-level requirements for teacher licensure often do not reflect these
expectations. Roblyer and Doering caution:

Until states begin requiring that teacher candidates demonstrate proficiency with

technology, teacher preparation programs will have a difficult time making a case

for including required technology courses in their curricula. Teacher preparation
programs, already overloaded with content, would be reluctant to displace a more
traditional course with one whose skills remain in the ‘optional’ category with

respect to licensure (2010, p. 367).

The juxtaposition of district-level and state-mandated licensure requirements points to a

need to prepare music educators with a strong foundation in TPACK, which supports
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meaningful technology integration regardless of inconsistent mandates.
The Need for this Study

There is currently a lack of research regarding the TPACK framework and music
technology professional development. Many educators have expressed the difficulties
with technology integration due to a lack of funding and institution support (Blackwell,
2018; Brudvik & Hebert, 2020; Gudek, 2019; Koehler et al., 2013), a lack of continued
technology support (Gudek, 2019), inadequate reflection and implementation time (Bauer
et al., 2003; Leong, 2016; Minott, 2015), a lack of appropriate professional development
opportunities, and a one-size-fits-all approach (Bauer, 2007; Bowles, 2003; Davis et al.,
2009; Leong, 2016; Minott, 2015). Despite these challenges, technology in music
education expands access to creative tools (Burnard, 2010), enables differentiated
instruction (Clauhs & Cremata, 2020), and supports student engagement through
composition, recording, and collaboration (Chen & O’Neill, 2020). As discussed
previously, many educators seek online communities of practice due to ease of use and
the ability to connect with other despite isolation (Macia & Garcia, 2016). Further
research regarding the TPACK framework and music technology professional
development is warranted to understand if TPACK is a viable lens for addressing the
issues associated with technology integration within music education.

This study is intended to contribute to the existing body of literature regarding
music educator TPACK and the perceived effectiveness of technology professional
development on practical application in teaching contexts. The need for this study is

rooted in three areas of justification: personal, professional, and theoretical. While I have
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personal reasons to pursue this study, the research will add to literature pertaining to
building music educator TPACK and the benefits and challenges associated with music
technology integration in teaching practice.

This study is closely connected to my struggles as a middle school choral director
and the difficulties I faced with integrating engaging and meaningful technology use in
my classroom. As Bauer (2013) suggested, I have found that a majority of my TPACK
has developed from self-directed technology learning of various software and websites.
Due to limited experiences with music technology in my undergraduate career (Leong,
2016), the pressures of meeting district technology initiatives, and district evaluations of
effective technology usage (Nielsen, 2013), I have found myself seeking answers for how
best to enhance my teaching practice to meet the needs of my students.

As Bauer (2013) suggested, self-directed technology learning is the most
significant means of developing TPACK among in-service music educators. I often
searched for out-of-district professional development in music technology as those
opportunities did not exist within my school district. My experiences have been echoed in
research regarding online music education communities of practice, primarily used for
professional development (Bernard et al., 2018). Through participatory culture of online
communities, collective knowledge is socially constructed and resources are formed
(Bernard et al., 2018; Biasutti, 2011; Tobias, 2015). With limited support within my
district, I have sought online communities to learn from others in similar fields, as well as
contribute my knowledge when possible.

Researchers have suggested that music educators desire to use technology within
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their classes, but do not always have the means or knowledge in best practices to do so
(Dorfman, 2008; 2016; Leong, 2016). Researchers have found that music educators use
technology more for clerical purposes and with limited student interaction (Devaney,
2019). Pre-service music educators have been known to feel a disconnect between
methods courses and their practicum experiences (Abrahams, 2009). Researchers have
discussed pre-service teacher perceptions of their TPACK development in undergraduate
programs (Abrahams, 2009; Davis et al., 2009; Joo et al., 2018; Reese et al., 2016). This
study may contribute to the existing literature relevant to pre-service music teacher
education and the addition of TPACK and effective technology integration.

This study is also intended to contribute to the existing literature regarding
effective music technology professional development. Several researchers have found
positive correlations between technology professional development and effective usage in
the music classroom (Bauer et al., 2003; Davis et al., 2009; Wolf & Younie, 2018).
Leong (2016) attested to the need for differentiated professional development that is not
one-size-fits-all. Leong advocated for professional development that addresses differing
content areas, includes systems of support, participant choice, and opportunities to reflect
on learning (Leong, 2016). With this study, I intended to offer future researchers valuable
insights for designing effective professional development and integrating technology into
music teaching practice.

Because TPACK is a practice-based theoretical framework, this theoretical
justification is also rooted in practice, emphasizing that experiential learning is essential

to TPACK development (Mishra & Koehler, 2006). Researchers have documented a
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strong relationship between computer self-efficacy and attitudes toward technology to be
a predictive factor in classroom usage (Gudek, 2019; Joo et al., 2018). Tonduer et al.
(2019) found that music teachers with low information and communication technology
(ICT) profiles need extra supports to develop TPACK. The ongoing development of
teacher TPACK contributes to more comfortability, creativity, and engagement through
technology within the music classroom (Mishra & Koehler, 2006). The researchers’
extension of PCK (Shulman, 1986) into TPACK (Mishra and Koehler, 2006) aided in
addressing new avenues to explore best practices for teaching a student population of
digital natives (Prensky, 2001). The addition of formalized training in TPACK in pre-
service music teacher education coupled with the ability to develop and practice the
specific skills gained from this training, may assist researchers in furthering suggestions
for the preparation of novice teachers. Moreover, given the strong link between self-
efficacy and TPACK development (Doherty, 2019), training models might also prioritize
building confidence and competence through sustained, experiential learning
opportunities. As well, ongoing, targeted professional development not only strengthens
technological skills, but also deepens pedagogical reasoning (McCusker, 2017). In this
study, I highlight the importance of aligning theoretical constructs like TPACK with
practical, context-specific support structures that empower music educators to teach
effectively in evolving digital environments.
Purpose Statement and Guiding Research Questions
The purpose of this collective case study was to examine how five music

technology educators engaged in self-directed learning, focusing on their perceptions of
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professional development and their confidence in integrating technology into their
teaching.

The following research questions guided the study through the course of my
research:

(1) How has self-directed technology learning contributed to music technology
educators’ development of the technological domains within the TPACK
framework?

(2) In what ways has self-directed technology learning influenced the music
technology educators’ perceptions of their preparedness and willingness to
integrate technology into their teaching practice?

Summary

The domains of TPACK (technology, pedagogy, and content knowledge)
influence the ways in which music educators select, evaluate, and use technology within
their teaching practice. A deficit regarding technology modeling and practical application
may contribute to hardships music educators face in building TPACK. By conducting this
study, I aimed to better understand how current music technology educators adapt to
technological advances and how this knowledge affects their comfortability with
technology in their teaching practices.

In chapter two, I present an in-depth review of the literature regarding TPACK
and music education, difficulties researchers have identified regarding music technology
professional development, and deficits researchers have found in pre-service curricula

that contribute to lacking music technology usage in in-service teaching. Chapter three
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contains the methodology. In chapter four, I review the collected data from participant
interviews and focus group discussion. Finally, in chapter five, I discuss my findings,

their significance to music education, and implications for future research.
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CHAPTER TWO: LITERATURE REVIEW
Introduction

The use of technology in daily life has accelerated in the past two decades
(LeBlanc et al., 2017). According to a study conducted using detailed logs from mobile
phones and tablets, on average, participants (N = 29,270) had 60 interactions per day with
smartphones being used almost three times more than tablets (Hintze et al., 2017). Many
educators have taken to finding new and innovative ways to integrate technology in their
teaching practice. Technology is now being used for assessment, student performance
portfolios, and even as a means for students to take charge of their knowledge and growth
through learning autonomy (Criswell, 2017; Henry 2015). Specifically in music
education, teachers are learning and developing new ways to engage students through
music technology by creating more composition opportunities not previously afforded
without extensive theoretical knowledge (Nielsen, 2013).

In this chapter, I review the literature that informs and frames this study. I explore
the intersections of technology integration, music education, and teacher development
through the lens of the technological, pedagogical, and content knowledge (TPACK)
framework. I begin by outlining the components of TPACK and how the framework has
been applied in practice. I present research as it pertains to TPACK and generative
artificial intelligence (GenAl) and provide a summary of research on GenAl in music
education. I then examine the role of technology and GenAl in music education followed
by research pertaining to music educators’ perceptions of technology integration. Next, |

review how technology is addressed in pre-service music education and then the ways in
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which professional development supports in-service teachers’ ongoing growth in this
area. | conclude with a summary of the key themes and highlight gaps in the literature
that I sought to address with this study.
Technological Pedagogical and Content Knowledge (TPACK)

Technological Pedagogical and Content Knowledge (TPACK) is a framework in
which the domains of technology, pedagogy, and content knowledge interact to assist
music educators in selecting and utilizing technology to aid in student comprehension and
autonomy. Shulman (1986) developed the Pedagogical Content Knowledge (PCK)
framework after examining the dichotomy between pedagogy and content knowledge in
pre-service teacher examinations. Shulman asserted that to blend pedagogy and content
knowledge, attention needed to be paid specifically to both processes and how they
constrained and informed one another. As described by Shulman, PCK is subject matter
knowledge for teaching that includes understandings of what makes learning certain
concepts easy or difficult for students, as well as understandings of student age,
development, and a knowledge of teaching strategies.

Building from the PCK framework, Koehler and Mishra (2005) added the domain
of technology to create the TPACK framework. Koehler et al. (2013) asserted that
TPACK is essential for teaching with technology and encompasses knowledge of student

learning, subject matter, and technology (see Figure 1).
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Figure 1. Technological Pedagogical and Content Knowledge (Koehler & Mishra, 2008)

Due to the constant evolution of technology, the authors declined to define the
technological domain to avoid it becoming quickly obsolete. Rather, the authors define
technological knowledge as an open-ended, continuous interaction with technology.

Koehler et al. (2013) expressed that educators’ understanding of how technology impacts
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their teaching practice is essential to developing new technological tools to benefit
student learning outcomes. However, measurement of TPACK has proven to be an
elusive construct. Voogt et al. (2013) analyzed TPACK-related research articles and
determined that measures of self-assessment were the most prevalent means of reporting
data, but with varying results. This is consistent with Abbitt’s (2011) suggestions that
self-assessment designs have contextual limitations and rely on respondents’ accuracy in
reporting honestly. Additionally, calls for performance-based assessment of TPACK have
proven limitations in that they only measure domain specifics and not the whole (Abbitt,
2011; Voogt et al., 2013). Despite this, TPACK has proven a useful framework in
uncovering the benefits to student learning and teacher development. The TPACK
framework highlights the complexities between technology, pedagogy, and content
knowledge, providing a comprehensive model for effectively integrating technology in
teaching practice. An in-depth discussion of the findings related to the usefulness of
measuring TPACK will be provided in the following section.
TPACK in Practice

Using the TPACK framework, Joo et al. (2008) examined the relationship
between self-efficacy, perceived usefulness, and intention to use technology among pre-
service teachers. The researchers employed the Technology Acceptance Model (TAM)
developed by Davis (1989), to measure pre-service educators’ training and awareness of
TPACK in three Korean universities (N = 296). The researchers found that prior training
and awareness of TPACK positively affected all three domains. Joo et al. (2018) stated

the importance for teachers to remain critical of technology and continue to evaluate its
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benefits for teaching and learning. Koehler et al. (2013) echoed this point in their
suggestion that it is important for educators to look beyond common uses of technology
for more transformative means, which allows movement past technology as simply an
add-on. An understanding of how technology and content influence and constrain one
another is central to the TPACK framework (Koehler & Mishra, 2005).

Building on the foundational understanding of TPACK’s impact on technology
use intentions, researchers have also sought to specifically measure TPACK
competencies within music education contexts. There have been several variants of the
TPACK framework applied to music education. Bauer (2013) sought to develop and
administer an instrument to measure music educators’ TPACK. Bauer designed one
questionnaire (MTPACK-Q) to measure TPACK and a second questionnaire to describe
participants’ technology integration practices. Participants (N = 284) were music
educators who enrolled in a week-long music technology workshop held in various
locations throughout the United States. Bauer found that high MTPACK-Q scores
correlated with more technology usage in participants’ teaching. Building from this, Gall
(2016) asserted that the areas of general pedagogical knowledge, music pedagogical
knowledge, general technological knowledge and music technological knowledge are all
relevant additions to the music TPACK framework. These additions would distinguish
between general knowledge for teaching and knowledge in music education.

Other fields of study have been combined with the TPACK framework in order
for researchers to gain a more holistic understanding of how TPACK affects motives

toward technology usage. Macrides and Angeli (2018b) applied the TPACK model
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described in Angeli and Valanides (2009) to their study as a means of addressing the
missing fields of emotion and affect in the original TPACK framework. Angeli and
Valanides (2009) asserted that the use of information communication technologies (ICT)
provided added values, chosen for specific learners in specific contexts. Huffman (2016)
conducted a mixed-methods study using the Higher Education-TPACK (HE-TPACK)
survey and interview data to assess arts and sciences faculty perceptions of experiences
with technology, opportunities they provide to students to integrate technology through
assignments, and any transformative experiences that caused them to view technology in
a different way. Dorfman (2016a) administered an online questionnaire (N = 169) to
examine music education faculty perspectives and how their pre-service music students
gained technology experiences. Both Huffman (2016) and Dorfman (2016a) discussed
their participants’ fears of a tech-takeover; however, the TPACK model addressed this by
maintaining the importance of content and learning outcomes. Bauer and Mito (2016)
concurred, stating that the TPACK framework was a way to inform the National Core
Arts Standards of creating, performing, connecting, and responding to music (NAfME,
2014). As researchers continue to develop the TPACK framework to adapt to emerging
educational technologies, recent attention has turned toward the integration of GenAl,
highlighting new possibilities and challenges for music educators.
Generative Al and TPACK

While an exhaustive overview of generative artificial intelligence (GenAl) usage

with regard to the TPACK framework is outside the scope of this research, it is important

to recognize GenAl as a growing technological tool and contextualize the benefits and
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concerns related to its utilization in educational environments. GenAl technologies are
increasingly used within the field of music education to offer real-time feedback,
adaptable practice environments, and support for composition (Yu et al., 2023). The
usage of these tools helps educators to create new opportunities for personalized, student-
centered learning (Wang, 2025). At the same time, GenAl use prompts ethical concerns
regarding creativity, assessment, and the evolving role of educators (Vikevi, 2025).

Due to the recent emergence of GenAl tools, there are limited research studies
that examine the impact on teachers and students. Most publications to date approach Al
from a philosophical standpoint, highlighting the opportunities and challenges that this
technology presents. The following studies, though outside the field of music education,
deal specifically with the TPACK framework and highlight a growing interest in how
GenAl technologies might best be approached in educational contexts.

GenAl is reshaping education through personalized learning, real-time data
analysis, and automation of teaching tasks (Oved & Alt, 2025). In their study, Oved and
Alt explored the TPACK profiles of (N = 514) Israeli teachers using a self-rated TPACK
scale consisting of 37 items measured on a six-point Likert-type scale (one = strongly
disagree to six = strongly agree) to determine the effects on teachers’ intentions and
behaviors toward educational Al tools. The intention to use Al tools was assessed using
the same six-point Likert-type scale, while actual usage of Educational Al Tools (EAITs)
was measured on a five-point Likert-type scale (one = never to five = always). The
researchers found a significant positive correlation between the core TPACK rating and

teachers’ intentions to use educational Al tools. Interestingly, Oved and Alt found that



27

the technological pedagogical knowledge domain was the strongest predictor of
education Al tool usage. Oved and Alt asserted that teachers’ perceptions, experiences,
and skills are central to Al integration.

Contrastingly, in a study of teachers (N = 200) from diverse educational contexts
in Indonesia, Ismaniati et al. (2025) found that there was no direct link between TPACK
and the intention to adopt Al. Using a survey instrument with constructs measured on a 5-
point Likert-type scale, the researchers sought to analyze the relationships among
variables and specifically test the mediating effect of self-efficacy on the relationship
between TPACK and Al adoption intention. Their findings revealed that several factors,
including self-efficacy, institutional support, support systems, and peer collaboration,
mediated the relationship between TPACK and the intention to integrate Al in teaching
practice.

The AI-TPACK framework helps to evaluate teacher readiness for Al integration
across the technological, pedagogical, and content knowledge domains (Runge et al.,
2025; Xu et al., 2025). Runge et al. (2025) studied pre-service teachers (N = 142) from
various German universities using a survey tool measuring participation in Al-related
courses, perceived Al-related usefulness, and self-reported AI-TPACK scales to
determine their behavioral intention to use Al in future teaching. The researchers found
that pre-service teachers who took Al-related courses reported higher AI-TPACK and
higher perceived usefulness, but found no link between course participation and
perceived ease of use. Runge et al. also found that perceived usefulness significantly

predicted behavioral intention to use Al. The researchers suggested teacher training
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programs should integrate Al-focused courses that emphasize pedagogical intention and
instructional improvement.

Similarly, Xu et al. (2025) explored the mediating role of Al attitudes and the
effect on pre-service teachers’ self-efficacy and overall AI-TPACK. The researchers
administered a survey with three scales measuring AI-TPACK, teacher self-efficacy, and
Al attitudes to participants (N = 520) from eight different universities across China.
Consistent with Oved and Alt (2025), Xu et al. found that low AI-TPK predicted
difficulties in integrating Al with pedagogy. The researchers found that this was due to
limited practical training in Al. Xu et al. stated that the AI-TPACK framework was a
reliable and valid tool for assessing pre-service teachers’ readiness to integrate Al in
teaching and recommended the use of the framework in teacher education programs for
designing workshops and training sessions.

Pre-service teachers largely support Al use, but often lack balanced TPACK
development to fully implement in teaching practice (Bautista et al., 2025; Karatas &
Aksu Atag, 2025). Bautista et al. (2025) studied pre-service teachers (N = 429) from one
university in the Philippines. The researchers used a face-to-face survey to determine the
readiness of the pre-service teachers to integrate Al-based tools in their future teaching.
Bautista et al. found that pre-service teachers demonstrated readiness to integrate Al tools
supported by their technological knowledge, technological pedagogical knowledge,
technological content knowledge, and overall TPACK. The researchers concluded by
stating that integration of Al tools requires a balanced development of the TPACK

domains as well as development of ethical competency. Karatas and Aksu Atag (2025)
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similarly studied pre-service English language teachers (N = 304) to examine skill levels
in both TPACK and AI-TPACK. Through survey results the researchers determined that
the participants had lower proficiencies in TPACK, technological knowledge, and Al
ethical knowledge. Karatag and Aksu Atag¢ concluded that the pre-service teachers
possessed strong foundational technological skill; however, full pedagogical integration
remained a challenge. They suggested ethics in Al education was an underdeveloped area
requiring curricular attention.

Hava and Babayigit (2025) found similar results amongst in-service teachers.
Hava and Babayigit administered a correlational survey to public school teachers in
provinces of Turkey (N =401) using AI-TPACK and digital proficiency scales. The Al-
TPACK scale consisted of 27 items measured using a seven-point Likert scale that was
divided into five subscales measuring each AI-TPACK domain. The digital proficiency
measurement again employed a seven-point Likert scale to measure four domains
including technological background, comfort with multitasking, reliance on graphics for
communication, and thriving on instant gratification and rewards. The researchers found
that teachers demonstrated lower AI-TPACK competencies, lacked skills to effectively
integrate Al tools in teaching practice, and that teachers mostly learned Al tools
informally which led to misconceptions about the tools.

Several factors contribute to pre-service and in-service teacher motivation for
integrating Al tools. Self-efficacy significantly influences Al tool adoption, with higher
TPACK scores supporting stronger self-efficacy (Ismaniati et al., 2025; Xu et al., 2025).

Xu et al. also found that positive attitudes towards Al moderately mediated the
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relationship between self-efficacy and TPACK. The anticipated benefits, perceived ease
of use, and Al literacy all influence teachers’ intentions to adopt Al in teaching practice.

Ethical considerations in educational Al use have been a leading topic of concern
within the research (Celik, 2023; Karatas & Aksu Atag, 2025; Lan et al., 2025) Celik
(2023) expanded the TPACK framework to include ethical considerations. The researcher
utilized a survey (Intelligent-TPACK) to measure teachers’ (N = 428) knowledge and
skills for integrating Al in K—12 educational contexts. Celik found that ethical knowledge
supported all key components of TPACK and concluded that teachers who grasp ethical
issues surrounding Al gain stronger integration capabilities.

Using the Intelligent-TPACK scale developed by Celik (2023), Lan et al. (2025)
extended the TPACK framework by introducing technological ethical assessment
knowledge (GenAI-TEAK). The researchers studied university teachers (N = 265) from
several provinces of China. Lan et al. found that acceptance of GenAl does not guarantee
effective usage in teaching practice and that teachers lacking strong technological
knowledge struggled to fully benefit from GenAl tools. Lan et al. suggested professional
development should focus on building all domains of TPACK, ethical skills, and an
emphasis on the teacher’s role as an ethical assessor and user of GenAl tools.

Assessing GenAl as a means of professional development, Lakhe et al. (2025)
used a narrative inquiry approach with English language educators (N = 4) from different
institutions in Nepal. Through in-depth interviews, Lakhe et al. found that participants
highlighted the ability for GenAl to enhance pedagogical innovation by designing

interactive activities and personalized learning experiences. The participants in the study
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shared that GenAl had supported continuous professional development by helping to
refine teaching strategies. However, the researchers shared that the participants warned
against an over-dependence on Al, which may hinder critical thinking, creativity, and
teacher-student rapport. Lakhe et al. suggested TPACK was a useful framework to
harmonize GenAl integration while maintaining human-centric education. They
recommended Al literacy programs, ethical training on data privacy and algorithmic
transparency, peer-learning networks, and curricular redesign to hardness the adaptive
capabilities of GenAl in education.

The studies reviewed had several implications for pre-service training needs and
in-service professional development. Teachers in Xu et al. (2025) struggled most with
AI-TPK, indicating a gap in training on integrating Al into pedagogy. Both Hava and
Babayigit (2025) and Ismaniati et al. (2025) found that institutional support is key to
effective integration suggesting that teachers require time, funding, infrastructure, and
expert guidance to succeed with Al integration. Researchers have suggested particular
focus on developing TPK, AI-TPK, and GenAI-TEAK within professional development
and pre-service training (Lan et al., 2025; Oved & Alt, 2025). Others have called for
embedded ethical training and critical evaluation of Al tools in preparation programs
(Celik, 2023; Lakhe et al., 2025). Several researchers have also suggested the importance
of practical Al tool application (Runge et al., 2025), peer-learning and mentorship
(Karatag & Aksu Atag, 2025), and experiential learning (Ismaniati et al., 2025) in
developing both TPACK and ethical competencies for Al tool adoption in teaching

practice.
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Roles of Technology in 21%* Century Music Education

An understanding of some of the roles technology plays in engaging students and
the importance of selecting the most applicable tools is essential to a comprehensive
music education. In this section an examination of recent trends in technology integration
and in-service teacher perspectives on technology usage in music classrooms outlines the
challenges and opportunities present in music technology professional development.

The use of technology in music education is well established. As more districts
adopt one-to-one initiatives and as technology usage continues to be an integral part of
teacher evaluations, music teachers are continuing to adapt and find creative uses for
technology in the rehearsal space. For instance, Powell (2019) examined the usage of
music technology in K—12 popular music ensembles in an attempt to understand teacher
perceptions and benefits of technology integration. Powell collected survey data from
participants in a modern music workshop (N = 168). The participants in Powell’s study
stated that despite difficulties with access to or damaged technology, the successes with
increased student engagement and agency outweighed the struggles. Criswell (2017)
discussed the ease in using technology in performance assessment and the affordance of
student self-critique and progress monitoring facilitated through technology. Nielsen
(2013) surveyed and interviewed two music technology educators and students (n = 10)
enrolled in their courses. By identifying how the use of composition through technology
resources could bring about the students’ personal preferences while also building
confidence in their original thoughts and ideas, Nielsen (2013) discussed the idea of

meeting 21st century skill standards and teaching creativity through music technology.
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However, Nielsen noted several implications including teacher training in music
technology lesson design, teaching methodologies, and assessment practices. Music
technology has provided students with many opportunities for student-centered learning
approaches and student agency.

In terms of technologically mediated music composition, Musgrove (2019)
asserted that technology allowed students to use sounds not usually possible in traditional
performance ensembles. Musgrove went on to state that barriers to technology-mediated
composition existed in the form of pedagogical constraints, as traditional ensembles
focused heavily on performance standards. The author suggested:

In a traditional ensemble context, progress is often displayed through performing

standard repertoire; rethinking the format and purpose of concerts may aid in

restructuring classrooms to incorporate popular musics (p. 494).

Brudvik and Hebert (2020) studied music teacher perceptions (N = 4) of four popular
music technology products; Rocksmith 2014, Soundation, GarageBand, and Skoog.
Brudvik and Hebert noted four main barriers to the inclusion of music technology in
popular music education. These were expense, accessibility, teacher attitude, and
usability. In terms of computer-mediated composition, Devaney (2019) found additional
constraints in the form of prioritizing time and stated that ensemble directors in the study
felt pressure to use technology only for the sake of completing the task faster. Devaney
utilized a mixed-methods approach using data from five case studies and survey
responses (N = 112) from music teachers in upper secondary schools in England to
explore how and why music technology was being used for composition. Much like

Musgrove suggested, Devaney noted participants felt undue constraints from
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preconceived notions of expected performances. Devaney’s findings, based on research
conducted in England, align with Benedict and O’Leary (2019), whose study in the
United States similarly warned that music educators need to reconceptualize instruction
through modification of existing and new technologies. Benedict and O’Leary asserted
that the current population of students are engrossed in constant engagement with
technology and therefore, educators need to adapt curricula to support this new learning
style.

When used effectively, technology-mediated music composition can increase
student motivation (Chen, 2020), student voice in learning objectives and outcomes
(Chen & O’Neill, 2020), and addresses the inclusion of student-possessed cultural capital
(Albert, 2015). Clauhs et al. (2019) discussed the many affordances of technology-
mediated music composition including leveraging student interests, relevance to outside
music experiences, greater reach to non-traditional music students, and little to no
prerequisite knowledge needed to participate and create. Albert (2015) discussed the idea
of extending learning to where students live in his assertion that social media could be a
viable option in facilitating learning through constructivist principles. This addition
allows school music to reflect students’ current cultural practices, furthering relevance to
their lives (Albert, 2015). The idea of deterritorialized space was discussed in Cremata
and Powell (2017) in their research of an online music collaborative project stating that
students could access the online collaborative space outside the walls of the classroom,

much the same way they interact with music outside of school.
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A recurring theme in the existing research on technology-mediated composition is
the teacher’s new role as a facilitator, guiding and supporting students through both the
creative and technical aspects of the composition process. Cremata (2017) explained:

The facilitator helps a group improve the way it identifies and solves problems

and makes decisions. Facilitators are cognizant about the use of their power,

authority, or control and place limitations on its uses. They help individuals
and/or groups lead themselves, incorporating notions of diversity and democracy

(p. 64).

The role of facilitator requires a different positionality than that to which many educators
are accustomed. As Gilbert (2016) asserted, teacher-centered models are perpetuated at
the collegiate level in the United States. Because music educators may not have been
exposed to teachers-as-facilitators in their undergraduate careers, they may struggle with
stepping into the role of facilitator in their teaching contexts (Cremata, 2017). However,
the role of facilitator allows for student voice and choice within music classrooms
(Clauhs & Cremata, 2020).

Despite these opportunities, several difficulties have also been identified in terms
of teacher preparation and skills for teaching with music technology. Dorfman (2016b)
found that music teachers in settings with district-issued student laptops struggled to find
authentic and advantageous ways to use the devices within performing contexts. Instead,
the participants only dedicated a portion of their classes to technology-focused activities,
mostly dealing with composition and listening. Likewise, Njiku et al. (2019) asserted the
use of technology in education currently has not been able to transform educational
practices, which may be due to lacking content of professional development and teacher

attitudes toward usage. As music educators continue to navigate these evolving
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opportunities and challenges, the emergence of generative Al presents new possibilities
and questions regarding technology integration in music education.
Roles of Generative Al in Music Education

Integration of artificial intelligence (Al) into music education poses a pedagogical
shift by reconceptualizing the roles educators and students play within music classrooms.
As Al tools become increasingly prevalent in educational contexts, researchers have
begun to explore their implications across theoretical, practical, and ethical dimensions.
In the following section, I review current contributions to the field and examine the ways
in which Al is being used, critiqued, and reimagined within music education. Central to
the discussion are questions about how Al reshapes notions of creativity, student
engagement, and access to music creation without prerequisite theoretical knowledge.

Holster (2024) discussed the potentials of practical Al usage in music education.
The author suggested ChatGPT use for lesson planning, rubric creation, crafting
communication, curating composition exercises, generating feedback, and customizing
lesson content based on student interests. Holster suggested that prompt engineering was
key to effective Al use. Prompt engineering is the practice of designing and refining input
prompts to effectively guide Al models’ responses toward desired outcomes. However,
Holster warned that GenAl technologies lack human traits like empathy and intuition,
claiming that Al use must complement and not replace educators. Holster also cautioned
about critical ethics literacy and concerns about protecting student data, recognizing bias,
and ensuring inclusivity. The author concluded that with thoughtful application, Al can

reduce educator workload and enrich pedagogy.
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One of the main concerns surrounding Al integration is the concept of ownership
over the creative process. Vikevé and Partti (2025) used action-network theory as a
framework to explore Al as a co-creative agent in music making and learning. This
approach helped the researchers imagine the creative process distributed across human
and non-human actors. The authors stated, “this reconceptualization also allows us to
explore new models of educational practice that integrate GenAl and other technologies
as active participants entangled in the pedagogical process” (p. 22). Vikevé and Partti
addressed fears of the potential for Al to displace human creativity by emphasizing that
Al lacks the ability for moral reasoning and thus, necessitates human intervention to be
educative. The researchers highlighted the need for continuous critical and ethical
reflection on the educator’s part to evaluate Al outputs and its uses in music education.

Cheng (2025) discussed the opportunities and risks associated with Al adoption
using a conceptual and policy-focused review. Cheng identified personalized learning,
enhanced accessibility and creativity, increased student engagement, and pedagogical
support as the benefits to Al integration. The author suggested that GenAl use
democratized creativity, allowing student to generate music via text prompts, which
opened avenues and lowered barriers to musical creation. However, Cheng also noted
that several risks existed in the form of cultural bias of Al toward Western music
traditions, creativity erosion through over-reliance, equity gaps due to cost and digital
access, and lacking teacher training and preparedness to utilize this new tool in their
teaching contexts. The author also strongly cautioned about ethical issues including

copyright, misuse, and academic integrity, as well as the difficulties in evaluating and
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interpreting AI models and their outputs. Much like Vikevé and Partti (2025), Cheng
recommended policies that address Al critical literacy and investment in teacher training.

Although fears of over-reliance and creativity erosion have been expressed, Wang
(2025) found that the use of ChatGPT among Chinese piano education enhanced
creativity among participants. Wang identified a research gap with limited research on
AD’s direct role in developing creativity. Wang studied piano students (N = 566) at a
conservatory in Shanghai to determine if pre-test and post-test scores would vary among
students in the control group versus the experimental group. The experimental group used
ChatGPT with guided, theory-informed prompts during half of their lecture period, while
the control group did not use Al at all. The researcher found that although there was no
significant difference in groups based on the pre-test, the experimental group showed
significantly higher creativity scores after the post-test. Wang found a strong positive
correlation between ChatGPT usage frequency and creativity gains. Like Vikevid and
Partti’s (2025) and Cheng’s (2025) claims, Wang’s findings demonstrated a scalable
model for human-Al collaboration in creative learning environments.

Exploring the democratization of music creation, Jiang (2025) reported on the
case of Participant Q, a friend with an IT background, but limited formal music training.
Participant Q designed an Al model for inclusive, notation-free music creation using
Mubert Al to access a vast music library. The researcher noted that Al helped to bridge
the gap between Participant Q’s aspirations and theoretical capabilities; however, the
findings raised questions surrounding authenticity and bias within the AI model. Jiang

asserted, “to comprehensively build a music Al model for inclusive music representation,
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not only is music knowledge needed from the developers’ end, but also musicians’ voices
in guiding the model training from aesthetic perspectives” (p. 67).

Speaking to the concerns about authorship and voice in Al usage, Dong and
Younker (2025) used the I-Thou framework applied to the co-author dynamic between
human and Al. The researchers explored the changing roles of supervisor and supervisee
during Dong’s doctoral work using ChatGPT for grammar assistance. As English is the
researcher’s second language, Dong utilized ChatGPT to curate varied vocabulary and
clarity in the academic writing. Dong would then have Younker, the supervisor, review
the writing to assess the output and help to maintain the author’s authentic voice. The
researchers observed that ChatGPT would reorder statements and needed restructured,
specific prompting to maintain authorial voice. While Dong and Younker believed
ChatGPT performed productively, they noted the importance of preserving voice,
integrity, and authenticity through consistent dialog with each other. The researchers
highlighted the dialogic potential of Al usage, but affirmed the importance of the role of
human mentorship in maintaining and preserving authorship.

Critical Al literacy and bias awareness have been expressed as concerns for Al
usage in music education (Cheng, 2025; Vikevé and Partti, 2025). Tre3 (2025) explored
the outputs of three Al platforms, ChatGPT for lesson planning, Midjourney for
generative visuals, and Suno.ai for music creation to determine if the platforms contained
biases. TreB found that the Al platforms reinforced cultural norms toward the Western
music traditions. ChatGPT output were teacher-centered and theory-heavy, requiring

students to possess quite a bit of prerequisite theoretical knowledge in the lessons it
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crafted. The images created through Midjourney again favored the Western music
tradition by using visuals with Western musical instruments. Suno.ai consisted of a strong
orientation toward Western contemporary popular music in music produced and the
website design which mimicked sharing platforms like Apple Music and Spotify. Tref3
asserted that in order for Al to be beneficial in music education one should take a critical
stance against Al superiority over human judgment and maintain ethical engagement of
preserve human artistic expression.

O’Leary (2025) asserted that technology integration requires a behavior change
on the part of the educator. The author suggested that teachers may adopt Al for
productivity, but risk disengagement from pedagogy. O’Leary also critiqued the existing
frameworks of TPACK and SAMR as inadequate for ethical Al integration. O’Leary
advocated for a critical curriculum in teacher training that addresses Al source biases and
ethical considerations. Likewise, bell (2025) critiqued the corporate influence and
company curriculum of the many products available for music education and inherent
ethical issues. bell examined three Al applications, MusicFX DJ, Music Al Sandbox, and
Udio and identified preexisting and emergent bias in the algorithmic outputs for each.
bell stated:

Although generative Al models built into music applications do not operate in the

same way as a search engine, algorithmic biases are still a part of their design.

Whatever sound is produced from a prompt is the result of several human- and

machine-made decisions (p. 220).

The author claimed that as a profession, music educators need to continually examine Al

outputs critically.
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The integration of Al into music education represents a pedagogical shift,
prompting scholars to explore its theoretical, practical, and ethical implications (Cheng,
2025; Holster, 2024; Vikevi and Partti, 2025). As a relatively new phenomenon in the
field, the adoption of Al in music education is still emerging and the literature remains
developing, but limited. In the existing studies, Al has been positioned as both a
supportive tool and a co-creative agent, with the potential to enhance creativity (Wang,
2025), personalize learning (Cheng, 2025), and democratize access to music making
(Cheng, 2025; Jiang, 2025). Researchers have highlighted applications of Al ranging
from lesson planning, feedback generation, and inclusive, notation-free composition
(Holster, 2024; Jiang, 2025). However, concerns persist regarding authorship (Dong &
Younker, 2025), algorithmic bias (bell, 2025), data privacy (Holster, 2024), and the
erosion of human creativity (Cheng, 2025). Researchers have emphasized the importance
of prompt engineering, critical Al literacy, and sustained human oversight to ensure
ethical and effective use (O’Leary, 2025; Vikeva and Partti, 2025). Collectively, the
researchers called for a reflective, equity-minded approach to Al adoption that centers
pedagogical intent and artistic authenticity in music education (bell, 2025; Tref3, 2025).

Teacher Perceptions of Technology Integration

Teacher perspectives and perceptions play a large role in the success of
technology integration in music classrooms. Mertala (2019) used a meta-ethnographical
approach to synthesize 35 studies focused on teacher beliefs about technology in early
childhood education. Mertala identified teacher beliefs about technology to be shaped by

the broader cultural sphere in terms of global views regarding technology and educational
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policies and standards. The researcher found both digital natives and seasoned teachers
had similar hopes and anxieties relating to technology usage and suggested that teacher
beliefs be considered when designing training. In an attempt to understand how the
school environment affected teacher beliefs about technology integration, Perrotta (2013)
found that teacher respondents (N = 683) were more apt to believe in the benefits to
usage if administration was also supportive of these initiatives. Likewise, Konstantinou
(2016) asserted that music teachers’ perceptions (N = 10) of utilizing technology grew in
a positive nature after having more experience with said technologies. Similarly, Sawyer
(2017) found that as teacher perceptions (N = 51) of technology increased, so did the
level of technology integration in their teaching practices.

Several researchers have attempted to measure the self-efficacy and attitude of
educators toward digital technology to ascertain if this plays a larger role in usage in
teaching practice. Njiku et al. (2019) explained that confidence, anxiety, belief of
benefits, professional development, and productivity were all aspects weighed by
teachers in determining if technology was worth using in teaching situations. Gudek
(2019) studied music teacher candidates (N = 102) and their computer self-efficacy
perceptions and attitudes toward teaching with technology. Gudek found four main
factors had positively contributed to teacher perceptions of computer self-efficacy: a)
resources available, b) institutional and administrative support, ¢) education and
experiences, and d) attitudes and personal computer skills. Liu et al. (2017) utilized a
multilevel path analysis to collect data from K—12 teachers (N = 1,235) in 41 districts

throughout the state of Florida to design and test a model of classroom technology
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integration. Liu et al. asserted that classroom technology integration relies on factors such
as teacher confidence and comfort, as well as access. A common thread in the
aforementioned studies is teacher experience with technology. This warrants a closer look
at how educators utilize self-directed learning and professional development
opportunities to enhance their pedagogical practice and integrate technology within their
teaching contexts.

Self-Directed Learning

Self-directed learning has been recognized as an effective professional practice to
develop technological knowledge and adaptability among educators (Diel, 2021; Ezell,
2017; House, 2025). Across contexts ranging from K—12 to higher education settings,
researchers have reported that educators and students who exhibit self-directed learning
readiness are more capable of integrating technology, engaging in lifelong learning, and
adapting to evolving pedagogical demands (Pan, 2020; Sumuer, 2018; Tzeng et al.,
2022). The following sections address self-directed learning in relation to professional
autonomy, technology knowledge, pedagogical growth, motivation, and lifelong learning.
This section concludes with ties from self-directed learning to music technology
education.

Self-directed learning is deeply connected to educators’ adaptability to act
autonomously and construct their own professional growth pathways. House (2025)
explored the perceptions of 17 higher education adjunct faculty at a public online
university in the southwestern United States to gauge levels of technology integration

through the TPACK+XK framework. This framework is an extension of TPACK to
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include and understanding of teaching context as another important knowledgebase
needed to further develop teacher TPACK and make informed decisions about
technology integration. House found that self-directed learning was a core practice of
adjunct faculty participants, many of whom lacked formal pedagogical training. The
participants also relied heavily on experiential learning and many identified themselves
as lifelong learners. Participants independently explored new technologies, participated in
webinars, and engaged with online professional communities. House also found that
limited institutional training led the adjuncts to develop peer-driven and independent
learning strategies. House asserted that self-directed learning was essential to the
professional growth and technological knowledge essential to the adjuncts’ teaching
responsibilities.

A similar sentiment emerged from Ezell’s (2017) mixed-methods study of K—12
educators (N = 375) in Georgia. Ezell examined the relationship between self-directed
learning, technology and professional development (PD). Teachers in the study, who
engaged in self-directed, technology-enhanced PD, including podcasts, social media, and
online learning communities, reported higher engagement and effectiveness compared to
those in traditional PD workshops. Ezell reported that those participants who voluntarily
directed their learning were more likely to apply new strategies in the classroom.
Likewise, Bauer (2010) described Web 2.0 technologies (e.g., blogs, wikis, and podcasts)
as tools enabling educators to construct personal learning networks. Bauer described
these personal learning networks as self-created systems of people and tools supporting

ongoing, individualized professional learning. These digital professional learning
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networks transformed professional development into a participatory, social, and self-
directed process, which allowed the music educators in the study to pursue continuous
growth outside of institutional boundaries.

Research also connects self-directed learning with technological growth and
pedagogical innovation among educators. Diel’s (2021) interpretive study of three music
educators extended self-directed learning theory into music technology contexts, framing
learning as a learner-centered, autonomous process. The participants viewed self-
direction as a process involving goal setting, resource identification, and outcome
evaluation, supported by metacognitive reflection. Diel found that motivation,
metacognitive awareness, and reflective self-assessment were central to sustaining self-
directed engagement among participants. Notably, the music educators in Diel’s study
claimed that flexible, technology-enhanced environments allowed the teachers to exercise
autonomy over pacing, sequencing, and resource selection. This led to increased intrinsic
motivation and academic resilience. However, Diel cautioned that some educators may
require scaffolding to develop self-regulatory and reflective competencies, an important
consideration for music technology educators transitioning from formal PD to self-guided
inquiry.

Bauer’s (2013) study on the acquisition of music TPACK, further supports Diel’s
findings. Among music teachers, formal undergraduate coursework contributed
minimally to TPACK development. Instead, Bauer found that most participants built
technological expertise through self-motivated, experiential learning, such as attending

workshops, exploring tools independently, and reflecting on classroom applications.
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Similarly, Doherty (2021) observed that music teachers often learn technology
independently, outside of school hours, indicating that self-directed professional learning,
rather than structured PD, drives technological growth.

The psychological dimensions underpinning self-directed learning including
motivation, grit, and self-efficacy, also feature prominently in recent research. Lan (2022)
reviewed literature which emphasized that teachers’ motivation and grit sustain long-term
self-directed professional development. Motivated teachers displayed greater autonomy
and goal-orientation, while grit fostered persistence in the absence of administrative
oversight. These psychological traits align with findings from Pan (2020) and Tzeng et al.
(2022), both of whom demonstrated that self-efficacy, motivation, and technological
acceptance significantly predict learners’ self-directed behaviors.

Pan’s (2020) quantitative study of Chinese undergraduates (N =322) in a
technology-enhanced English course found that technology acceptance and self-efficacy
positively influenced attitudes toward technology-based self-directed learning.
Motivation acted as a mediator, linking positive perceptions of technology to stronger
engagement in self-directed learning. The theory of planned behavior (Ajzen, 1991)
posits that an individual’s behavior is driven by their intention to act, which is shaped by
attitude toward the behavior, perceived social expectation, and perceived control over the
behavior. Tzeng et al. (2022), using survey data collected from South Korean
undergraduates (N = 281), applied the theory of planned behavior and found that students
who exhibited stronger self-directed learning traits, such as self-management and self-

control, demonstrated higher critical thinking and problem-solving abilities. Tzeng et al.
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found that critical thinking served as a bridge between self-directed learning and
problem-solving, suggesting that reflective and analytical self-regulation is key to
effective self-directed learning in digital contexts.

Among adult learners, self-directed learning supports lifelong learning and
professional advancement (Abou Said & Abdallah, 2024; Curran et al., 2019). Abou Said
and Abdallah (2024) surveyed university educators in Kuwait (N = 117) to examine the
mediating role of self-directed learning between lifelong learning and professional
growth. The researchers found that self-directed learning partially mediated this
relationship, meaning educators with strong motives, conditions, and attitudes toward
learning demonstrated greater professional development. Similarly, Curran et al. (2019)
interviewed adult learners (N = 55) from four professional groups. These groups included
physicians, nurses, pharmacists, and social workers. The researchers identified digital and
mobile technologies as critical enablers of self-directed learning in continuing
professional education. These technologies enhanced access, personalization, and
flexibility. However, the researchers also emphasized the need for supportive
organizational policies to sustain self-directed learning practices in the digital age.

In higher education and online learning contexts, researchers such as Sumuer
(2018), Lai et al. (2023), and Simanjuntak et al. (2025) have explored self-directed
learning readiness and its relationship to technology use and lifelong learning. Sumuer
(2018) surveyed education students in Turkey (N = 153) and found that self-directed
learning readiness and the use of Web 2.0 tools were significant predictors of self-

directed learning with technology. The use of digital tools also mediated the influence of
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computer and online communication self-efficacy on self-directed learning. The
researcher emphasized the need for scaffolded instruction to strengthen both technical
and self-regulatory capacities. Lai et al. (2023) surveyed undergraduates in mainland
China (N = 348) to explore how individual interests and self-regulation might interact
and relate to self-directed learning. The researchers found that individual interest and
self-regulation distinctively influenced self-directed learning activities beyond the
classroom. Students’ engagement with instructional, informational, and social
technology-based activities was shaped by personal interest, suggesting the motivational
diversity must be considered in promoting self-directed learning. Similarly, Simanjuntak
et al. (2025) found that among Indonesian university students (N = 365), self-directed
learning readiness strongly predicted lifelong learning orientation and academic success.
The researchers reinforced the role of autonomous reflection, goal setting, and self-
monitoring in fostering enduring learning habits.

The presentation of previous studies illustrated that self-directed learning thrives
in flexible, technology-rich environments that value autonomy, reflection, and ongoing
growth. The findings in Diel (2021), Bauer (2013), and Doherty (2021) closely mirror the
reality that music teachers integrate technology primarily through self-directed
exploration rather than formal PD. The music educators in these studies relied on self-
initiated inquiry, experimentation, and professional networking to sustain their self-
directed learning efforts. Similar to the findings from Ezell (2017) and House (2025), the
researchers suggest that professional autonomy and peer-driven learning communities are

key mechanisms for sustained professional learning. Overall, the findings presented by
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the researchers of the aforementioned studies underscore that the cultivation of self-
directed learning habits supports adaptability, reflection, and innovation within music
technology education in an ever-evolving digital teaching landscape.
TPACK-Based Professional Development

The TPACK framework has served as a guiding model for structuring technology
integration in teacher professional development, underscoring the importance of aligning
technological tools with both pedagogy and content. In response to the need for educators
to continue to develop their pedagogical practices in integrating technology into their
classrooms, several researchers have attempted to apply the TPACK framework to
teacher professional development. Researchers have suggested that the best TPACK
professional development designs incorporate content-specific support in small groups
(Wallace, 2018), teacher voice and choice (McCusker, 2017), customization (Nazari et
al., 2019), active and inquiry-based learning (Hofer et al., 2016), and student-centered
pedagogical anchoring (Koh, 2019). These design features are situated within the
integrated nature of TPACK, where knowledge domains are not isolated, but
interconnected. However, Wallace’s (2018) study of higher education faculty found that
small group TPACK professional development was rarely offered, and large-scale
workshops were often too broad in scope to be beneficial for participants.

Researchers have reported the benefits of TPACK-based professional
development in the form of self-agency and pedagogical change. In studying K—12
educators’ perceptions of TPACK-based professional development, Baran et al. (2016)

and McCusker (2017) discovered that participants in their respective studies planned to
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take what they had learned and encourage technology integration in their own schools by
leading seminars. Hofer et al. (2016) reported on multiple iterations of technology-
enhanced instruction professional development using participant survey and final
assessment data. Interestingly, Hofer et al. (2016) discovered that 91 percent of
participants in their TPACK-based professional development programs stated that the
course would influence their teaching practices. Latham (2020) and Nazari et al. (2018)
found parallel results regarding the benefits of differentiated professional development
based on career stage. Nazari et al. (2018) stated that novice teachers in their study (N =
156) had high technological knowledge, but needed growth in the content knowledge and
pedagogical knowledge domains. Contrastingly, the veteran teachers in their study (N =
270) had high content and pedagogical knowledge, but needed growth in the
technological knowledge domain. These findings suggest that teachers may enter into
professional development settings with uneven strengths across the domains of TPACK.
Odajima (2019) found that TPACK-based professional development afforded
high school teacher participants (N = 9) the chance to think about how to use technology
to move toward learner-centered activities. Although the benefits of TPACK-based
professional development have been well documented in other fields of education, a lack
of TPACK-based professional development studies exist specific to music education.
This gap in the literature reveals an urgent need to apply the TPACK framework to
music-specific contexts, where unique pedagogical and content considerations require

targeted supports.
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Music Technology Professional Development

Most educators, regardless of subject matter, are generally required by their state
to fulfill a specified number of professional development hours each school year. Many
school administrations also expect a specified amount of professional development hours,
which are frequently a requirement of yearly evaluations; however, scant offerings in
specialized music technology professional development have often sent teachers to
outside professional organizations for workshops and conferences. Many music educators
have been left to fend for themselves and often seek out their own professional
development through self-learning (Bauer, 2013) and online communities of practice
(Bernard et al., 2018).

Researchers have attempted to decipher the impacts of music technology
professional development on teaching practice (Bauer et al., 2003; Bond, 2015). For
instance, Bauer et al. (2003) studied the effects of a week-long music technology
professional development and found that while teachers gained comfort and knowledge
with the technology covered, gains were gradual. The researchers reported that despite
comfort, classroom usage was still scarce and teachers used the technology more for
clerical tasks than with students. These findings suggest that possessing technological
knowledge alone does not ensure pedagogical transformation. However, both Bond
(2015) and Merrick and Joseph (2022) found that professional development interventions
that focused on students use, rather than teacher presentation models, increased the level
of technology integration in teaching practice.

Other researchers have focused their attention on technology deficits in pre-
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service programs and the implications for needed technology training as in-service
teachers. Leong (2016) discussed the lacking technology instruction in pre-service
education for generation Y (born between 1981 and 1994). Leong asserted that the
acceleration of technology has made teacher preparation curricula obsolete and discussed
the need for these educators to now seek out professional development to stay ahead of
the issue. Holliman (2021) reported complementary findings to Leong’s assertions. The
researcher surveyed K—12 public school music educators (N = 480) from four
southeastern states in the U.S. to determine the state of technology integration in music
classrooms. Holliman found that 60 percent of respondents reported little to no formal
professional development in music technology. Likewise, only 20 percent of respondents
had completed coursework specific to music technology. Hewitt (2018) conducted a case
study of one music teacher’s process to enact change within her classroom and found that
ownership in professional development added to a sense of strengthening existing capital.
Hewitt found that meaningful change was self-initiated by the educator and that
continuous, rather than isolated professional development, aided the educator in
curricular and pedagogical change. Even so, Hewitt suggested that available music
teacher training continues to perpetuate Western classical habitus.

Applying Bourdieu’s (1977) sociological framework, particularly his interrelated
concepts of habitus, capital, and field, offers a lens through which to expound upon how
music educators perceive and engage with technology in their teaching practice. Habitus,
described as the deeply engrained dispositions shaped by one’s upbringing and

socialization, influences both teachers’ and students’ orientations toward music. Wright
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(2008) found that students in Welsh schools frequently disengaged with school music
because it failed to reflect their lived musical identities. The students (N = 30) viewed
school music, which was centered in classical genres and formal instruction, as irrelevant
compared to the popular music and informal practices they valued outside of school.
Drawing on Bourdieu, Wright explained this disconnect as a mismatch between students’
musical habitus and the symbolic capital promoted in formal music education, Similarly,
Rimmer’s (2012) study revealed that students from differing socioeconomic contexts
developed contrasting musical dispositions. Studying youth (N = 36) in Northern
England from a rural village, the inner-city, a suburb, and a declining industrial town,
Rimmer found that youth from musically enriched homes exhibited broad musical tastes
and confidence, while those from deprived areas often lacked early exposure and felt
alienated by school music despite valuing music as a form of identity. Wright’s (2008)
and Rimmer’s (2012) findings demonstrate how musical habitus, formed through early
socialization, shaped both perception and participation in music education.

Teachers’ own habitus also plays a role in their pedagogical decision-making.
Soderman et al. (2016) emphasized that educators bring cultured dispositions into the
classroom. which influenced their valuation of different genres and tools. Teachers
trained in classical traditions may view digital tools and popular music as pedagogically
inferior, whereas others with more diverse musical socializations may see technology as
integral to their teaching (Soderman et al., 2016). This was echoed by Zavitz et al.
(2024), who found that in-service teachers (N = 5) enrolled in a popular music education

course often reoriented their habitus to embrace more student-centered, create, and
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technology-enhanced pedagogies, particularly when these approaches validated their
students’ musical identities. Such shifts illustrate how reflective teacher education can
challenge ingrained dispositions and reveal new pedagogical possibilities (Zavitz et al.,
2024).

The role of capital, including cultural, social, and technological capital, is equally
important in explaining educators’ differing capacities to adopt technology. Capital can
be described as resources, both tangible and intangible, that individuals possess and use
to gain advantage or recognition within a certain social context or field. Guided by
Bourdieu’s framework, Green and Jones (2025) surveyed postsecondary English
language teachers (N = 139) in the United States using an adapted TPACK scale
consisting of 36 Likert-type questions to ascertain whether TPACK was influenced by
social structures. The researchers demonstrated that teachers with frequent technology
use and longer teaching experience possessed higher levels of TPACK and suggested that
personal and professional capital heavily shapes technological engagement. In music-
specific contexts, Zavitz et al. (2024) found that access to music technology varied by the
socioeconomic status of one’s school. This influenced whether teachers could adopt
technology-rich teaching practices. The researchers claimed that educators who had
access to tools such as DAWs, MIDI controllers, and online platforms reported broader
student engagement and more inclusive learning environments. Romele (2021) offered a
conceptual map for understanding technological capital through three forms: embodied
(technological skills and fluency), objectified (access to tools and software), and

institutionalized (formal training and credentials). Romele asserted that these layers of
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capital highlight how structural inequalities in resources and training constrain or enable
teachers’ abilities to integrate technology effectively.

The concept of field is a distinct, but interrelated concept that conceptualizes the
dynamics between habitus and capital. Field can be defined as the structured social and
institutional spaces where music education operates. Field in the case of the present study
encompasses the music technology educators’ school districts and the music technology
programs they lead. Perkins (2016) claimed that conservatoire students’ career paths and
learning practices were shaped by their position in the hierarchical field of the
conservatoire, illustrating how access to capital and opportunities depend on one’s
location within institutional structures. Likewise, Zavitz (2022) described a higher
education music school (N = 1) as a contested field, where ideological division between
musical disciplines and traditions hindered curricular innovation. In Zavitz’s study,
faculty and students alike reported hesitation with disrupting pedagogical norms,
especially in private instruction settings that remained resistant to reform. What counts as
legitimate teaching or learning can restrict integration of new approaches including
technology. Wright (2012) reinforced this point using Bernstein’s (2000) educational
rights and argued that true inclusion in music education required not just access to
content, but meaningful participation and empowerment. These principles often align
with student-centered, technology-enhanced learning. However, traditional fields in
music education often favor Eurocentric practices and performance-based models over
culturally responsive practices (Hewitt, 2018; Zavitz et al., 2024).

These studies illustrate how Bourdieu’s concepts explain both the variation in



56

teachers’ technological engagement and the structural barriers they may face. Teachers’
dispositions (habitus), access to resources and legitimacy (capital), and the institutional
logics shaping music education (field) interact to either support or hinder TPACK
development (Greene & Jones, 2025). The literature strongly suggests that when
educators critically reflect on their own assumptions and receive training that expands
their cultural and technological capital, they are more likely to adopt inclusive,
innovative, and student-centered uses of technology (Hewitt, 2018; Zavitz et al., 2024).

Much of the research regarding technology professional development suggests the
need for differentiated learning opportunities. Davis et al. (2009) suggested the need for
differentiated professional development based on technological skill and comfortability,
while others suggest the need for differentiation based on content area, teaching
responsibilities, and career stage (Bauer, 2007; Koehler et al., 2013; Latham, 2020;
Leong, 2016). It is important to allow educators the autonomy to choose their own
professional development (Bowles, 2003; Leong, 2016; Minott, 2015); however, as stated
previously, educators often must find and fund their own professional development
opportunities. In addition to finding professional development, researchers have often
found that music educators must fund their own professional development opportunities
(Bauer et al., 2003; Leong, 2016; Minott, 2015). Bauer (2007) proposed that for
professional development to be considered successful, it should positively impact both
teaching practice and learning outcomes.

Another area of particular interest to researchers is collaborative professional

development. Studying mid- and late-career music teachers, Conway (2008) found that
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professional development needs for respondents (N = 19) changed throughout the course
of their careers. Respondents also noted that informal interactions with other music
teachers were the most beneficial form of professional development. Similarly, in looking
at the collaborative nature of a specific technology professional development mandate in
Virginia, Welch (2013) reported respondents (N = 14) favored peer learning, especially in
the context of increased frequency of technology use in teaching practice. Stanley et al.
(2014) concurred, asserting that collaborative professional development which honors
teacher knowledge, constructivist approached, and includes long-term supported allow
for continued growth and comfort within teaching practice. Furthering these findings,
Latham (2020) discovered that educators preferred teacher-centered, content-specific,
collaborative professional development which focused on fewer technology tools,
applicability, practicality, differentiation, and modeling.

The collaborative nature of social media in the context of online professional
communities of practice has proven to be a draw for many music educators seeking easily
accessible professional development (Bernard et al., 2918; Berry, 2019; Macia and
Garcia, 2016). These online music communities such as YouTube (Cayari, 2015) and
Facebook (Bernard et al., 2018; Pellegrino et al., 2014) serve a broad variety of people
from myriad ages, career stages, knowledge levels, and teaching backgrounds. In a world
where growing technology encompasses more and more of our lives, these platforms
serve to connect professional development opportunities across boundaries and barriers
possibly not afforded in one’s own district. Bernard et al. (2018) sought to understand the

reasons in which a music educator might seek out an online community of practice and



58

found that one of the major motivators was insufficient professional development not
specifically geared toward music educators. Bernard et al. also found that many educators
felt isolated, were singletons within their building and sought online communities not
only for camaraderie, but to expand their knowledge of resources, planning, and best
practices from others in the field. Berry (2019) studied adjunct and full-time faculty
perceptions of professional development offerings for an online course in a university
doctoral program. Comparable to Bernard et al., Berry (2019) noted that participants
identified the online community of practice created through weekly faculty meetings as
the most beneficial form of professional development. The researcher also found that
faculty of all career stages identified advantages in the ability to trade resources directly
related to practice. These online spaces function as environment for targeted professional
development, allowing teachers to experiment, reflect, and apply pedagogical strategies
in real time.

Another motivator for educators in seeking online communities of practice is the
ability to participate however one sees fit (Bernard et al., 2018). Tseng and Kuo (2014)
studied the self-reported knowledge-sharing behaviors from members of a large online
professional community of practice for teachers located in Taiwan. They found that
member’ self-efficacy beliefs contributed to the likelihood of more participation and
knowledge contribution within the community of practice. Due to the ability for members
of online communities to connect with others anywhere in the world and the ease of
usage, a large resource may be formed from which all members may benefit. Macia and

Garcia (2016) discussed online professional communities and the importance of
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members’ perceived benefits as necessary for continued participation, especially
regarding the lack of time allotted by traditional professional development programs for
reflection. According to Macia and Garcia, the community of practice must be seen as a
useful tool for continued participation and growth. These communities allow for
continued professional development, easy accessibility, and an area for continual self-
reflection on teaching practice.
Technology and Pre-Service Music Education

Researchers have explored the current curricula for pre-service music educators
regarding preparation for teaching with technology. Blackwell (2018) used data from
three consecutive administrations of the Strategic National Arts Alumni Project survey to
explore K—12 music teacher perceptions of readiness and preparedness from their pre-
service teacher education regarding teaching practice. Participants in the study (N= 976)
identified technological skills to be imperative to teaching; however, about 50 percent of
participants stated they felt their institution prepared them very little in building
technology pedagogy. To gauge music education major’s current program offerings in
technology, Haning (2016) surveyed students (N = 46) from ten higher education
institutions in Ohio and concluded that stand-alone technology courses were most
prevalent with focus on notation and mixing software. Additionally, Webster and
Williams (2018) found similar results in their research on music teacher educators’
perceptions of key competencies essential for undergraduate students. The researchers
gathered data over a six-year period from results of five separate studies encompassing

questionnaire responses (N = 772). These key competencies included knowledge in
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recording and mixing, notation, understanding of copyright, creation of CDs/DVDs or
streams, editing, understanding of acoustics, presentation software, and set up and
troubleshooting of equipment. Susko (2015) surveyed and interviewed deans, teacher
educators, librarians, instructional technology staff, and department heads (N = 54) to
determine that many of the institutions (N = 11) did not have a technology requirement in
place for graduation. Gilbert (2016) insisted that undergraduate music education
programs require more comprehensive course work with practical application in
technology usage to better prepare pre-service educators. These studies suggest that while
technology may be present in curricula, it is often disconnected from pedagogical and
content contexts.

Prensky (2001) problematized technology-based generation labels such as digital
native and digital immigrant. With Prensky’s ideas in mind, Bannerman and O’Leary
conducted an online survey of collegiate NAfME members to examine pre-service
teachers’ (N = 360) personal technology usage. The researchers found that despite pre-
service teachers’ personal usage of technology, this was not a predictive factor in the
ability for these students to effectively utilize technology during instruction. Despite
being members of the net generation, many pre-service students do not see the practical
applications of personal technology usage in teaching contexts (Kontkanen et al., 2016).
Looking into higher education faculty perspectives, Dorfman (2016a) discovered that
respondents in his study were unaware of the technology standards teachers might
encounter in K—12 education. He suggested several governing standards, such as the

National Core Arts Standards (NAfME, 2014) and the National Education Technology
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Standards (ISTE, 2017), be used as a guide for technology modeling in music teacher
preparation programs. Understanding faculty perceptions of what technological
knowledge pre-service teachers possess before entering teacher preparation highlights
possible preconceived notions that may affect undergraduate curricula (Bannerman &
O’Leary, 2020). These misconceptions could inhibit the design of TPACK-informed
curricula that purposefully cultivate technology use for instructional purposes.

Pre-service practicum experience plays a large role in teacher preparation
programs. This is often the last step before moving into in-service teaching; however,
Abrahams (2009) suggested a disconnect between clinical experiences and methods
courses. Examining technology integration, Gall (2013) studied factors that restrict pre-
service teachers from effectively using technology during practicum experiences. Gall
found several factors including mentor teacher beliefs about technology, accessibility,
and the ability to troubleshoot technology issues affected pre-service teachers’ confidence
levels in their own abilities to teach with technology. Studying trainee teachers in North
Cypris, Gorgoretti (2019) found similar results regarding accessibility being a restrictive
factor. Gorgoretti found that trainee teachers stuck with technology that was taught
within the pre-service curriculum, suggesting that future curricula should include more
practical and broad aspects of technology usage. bell et al. (2019) found similar issues
within the United States, discussing the rigidity of many conservatories in their approach
to teaching traditional ensembles and how this model is, in turn, being perpetuated by
new teachers. These external influences could disrupt TPACK development, as the

absence of modeling technology integration in real-world contexts could undermine
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future classroom implementation and confidence.
TPACK in Pre-Service Education

As previously outlined, TPACK is a framework for building confidence and
knowledge to utilize technology to teach and engage students. The lack of TPACK-based
modeling in pre-service music education programs has proven a significant obstacle to
the integration of technology within teaching contexts. This, in part, could be due to the
preconceived notions that due to pre-service teachers’ personal technology usage, they
can translate that usage into teaching pedagogy. Bannerman and O’Leary (2020) used the
TPACK framework to explore pre-service teachers’ daily technology usage, their
perceptions towards technology usage in their teaching, and their overall experiences
with technology in music classrooms. Like Leong (2016), Bannerman and O’Leary
asserted that technological skills are not innately based upon students’ generational labels
and suggested pre-service teachers might benefit from the modeling of technology
integration by facilitators in their practicum experiences. In general education, Yurdakul
(2018) examined the relationship between pre-service teachers’ (N = 1,493) digital
nativity levels and their TPACK competencies. Using two self-reporting Likert-type
scales designed to measure technology integration and digital nativity levels, the
researcher found that personal technology usage was not a significant predictor of
TPACK competency, suggesting that practice is needed to build TPACK. Bauer (2013)
similarly discovered that music education undergraduates cited coursework as beneficial
to the development of the TPACK domains of content knowledge, pedagogical

knowledge, and pedagogical content knowledge; however, less than a third of
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respondents in the study (N = 284) indicated that their pre-service curriculum was a
means to develop any of the domains regarding technology.

Researchers have suggested the importance of building TPACK domains through
pre-service curricula because it equips future teachers with the skills and confidence to
integrate technology effectively into their teaching at the start of their careers. Focusing
on online instrumental teachers, Price (2020) found that the instructors in the study (N =
10) designed their lessons around their previous pre-service experiences. Kontkanen et al.
(2016) and Reese et al. (2016) suggested that prior education experiences focused on
teacher-centered technology usage and the need to allow pre-service teachers the ability
to become active learners. While researchers suggest that trainee teachers require these
experiences, they have also proposed the importance of determining faculty roles in
building student TPACK. Huffman (2016) studied arts and sciences faculty in higher
education to ascertain how faculty model technology integration. Huffman found a
majority of faculty in the study lacked technological content knowledge from their own
learning experiences. Tondeur et al. (2019) concurred, proposing to strengthen modeling
in teacher educators, TPACK must be supported and further developed. A deficit in
opportunities within pre-service curricula may account for the identified struggles faced
by in-service music educators.

Summary

The sections of this literature review serve to contextualize the struggles currently

surrounding in-service music educators with regard to utilizing technology within

differing teaching contexts. Therefore, I presented studies regarding the TPACK
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framework, GenAl’s integration with the TPACK framework, the current state of
technology and GenAl integration in varying music education settings, current issues in
music technology professional development, TPACK-based professional development,
technology modeling, and TPACK development at the pre-service level to highlight the
identified struggles and the possible reasons as to why these issues may be perpetuated
within music education. An exploration of studies regarding TPACK measurement linked
the usefulness of the framework in regard to the current study. I aimed to clarify the
issues brought forth in the research regarding technology integration in music classrooms
by highlighting current technology practices in varying music education contexts, recent
research on pre-service music preparation programs, and current studies on music
technology professional development. Finally, I provided an analysis of TPACK-based
professional development studies to identify benefits to this type of professional
development as well as to highlight the need for further research specific to music
education. The literature underscores the complex challenges music educators face in
integrating technology effectively into teaching practice and demonstrates how the
TPACK framework can serve as a valuable lens for understanding these struggles. In the
following chapter I outline the research design and methods employed to investigate how
music technology educators develop and apply technological pedagogical and content

knowledge in their teaching practice.
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CHAPTER THREE: METHODOLOGY
Introduction
The purpose of this collective-case study was to explore music technology
educators’ self-directed technology learning habits and their perceptions of how prepared
and willing they were to then use said technology within their teaching practice. Through
semi-structured interviews as well as a focus group with all participants, I intended to
provide further insight into the expressed needs, concerns, and practices of current music
technology educators. Through this study, I offer a further resource containing music
educator suggestions in terms of training in technology, both at the pre-service and in-
service levels.
Restatement of Research Questions
The following research questions were used to guide this collective-case study:

1. How has self-directed technology learning contributed to the music technology
educators’ development of the technological domains within the TPACK
framework?

2. In what ways has self-directed technology learning influenced music technology
educators’ perceptions of their preparedness and willingness to integrate
technology into their teaching practice?

Research Design
The qualitative methods I used for this study allowed me to better ascertain the
use of self-directed technology learning and the reported benefits, concerns, and

suggestions of the music educator participants while maintaining as neutral a position as
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research as possible. Qualitative research, and specifically case study research, is
appropriate for studies aimed at answering the how or why questions associated with a
particular phenomenon (Yin, 2018). Additionally, qualitative researchers use a
constructivist approach with the belief that through interpreting participant interactions
and observing, knowledge may be constructed about the phenomenon (Stake, 1995).
Villani (2014), in an appraisal of high school music teachers’ use of notation software,
similarly adopted a constructivist and collective-case study approach to explore
participants’ pedagogical understanding, which helped to uncover nuanced technological
fluency across career stages. For these reasons, I employed qualitative methods to present
a more detailed view of the role self-directed technology learning plays for current music
technology educators.

I selected case study research because it enabled an in-depth examination of the
secondary music technology educators’ self-directed technology learning pursuits.
Collective-case study afforded me the ability to explore this phenomenon within real-
world contexts and across multiple data sources. This approach also aligned well with my
goal to present a narrative exploration of the participants’ perceptions (Glesne, 2007) as
well as the use of explanation building and cross-case synthesis to illuminate the ways in
which self-directed technology learning informed pedagogy (Stake, 1995; Yin, 2018).

The primary focus of this study involved five music technology educators who
currently teach at least one section of secondary-level music technology. In this study, I
utilized a collective case study design in which each case was carefully selected to further

illuminate the research phenomenon (Yin, 2018). Collective case study “...draws a single
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set of ‘cross-case’ conclusions” (Yin, 2018). Gall et al., (2007) suggested that the exact
number of cases studied is up to the discretion of the researcher; however, Creswell
(2007) cautioned researchers to limit the breadth of the study to encompass no more than
four or five cases. This recommendation is reflected in Cremata’s (2010) study of music
technology integration at two universities, which used five cases to produce thorough and
particular understandings of individual experiences. Likewise, Prendergast and May
(2020) utilized a multiple case study model with three modern band instructors to
examine innovative curricular approaches, showing that small samples can still produce
rich, comparative insights. Because of this, I chose a collective case study design to
depict an array of perspectives through individual interview and focus group data to
display a more detailed account and understanding of the five participants. By gathering
information from a small number of participants, I was able to explore, in depth, their
perceptions of the effects of self-directed technology learning on their teaching practice,
allowing for rich, detailed insights while keeping the data manageable for the scope of
the study.
Context and Participants

Following approval from the Boston University Institutional Review Board (IRB),
recruiting participants took place through utilizing the email database of members of the
Association of Popular Music Education (APME). I chose the APME database because it
provided verified contact information for active music educators across the United States
who specialize or have interest in popular music education, aligning closely with my

study focus on technology integration in music teacher. I sent an initial, IRB-approved
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email to members detailing the research project. Once I received interest from
prospective participants, I used criterion and purposeful sampling to select five cases that
were likely to be information-rich (Gall et al., 2007). This approach allowed for the
intentional selection of participants who were most likely to provide detailed insights into
the use of technology in secondary music education. Purposeful and criterion sampling
are frequently employed in qualitative music education research, especially where
specific access to technology use is central to the study (Villani, 2014). For example,
Villani (2014) selected participants specifically known to utilize digital notation software
and who varied in career stage, ensuring relevance and diversity in the data. Similarly,
Prendergast and May (2020) emphasized purposive sampling to focus on university-level
instructors teaching modern band pedagogy with technology. I sought participants who
currently taught high school music technology courses within the continental United
States, as these stand-alone technology-focused offerings differ substantially from
general music courses. Gall et al. (2007) explained:

It is clear that purposeful sampling is not designed to achieve population validity.

The intent is to achieve an in-depth understanding of selected individuals, not to

select a sample that will represent accurately a defined population (p. 179).
Stake (1995) asserted that the foremost intent of case study research should be to expand
what can be learned from each case.

Although I contacted participants directly through the APME database, in some
cases it was necessary to obtain additional permission from school or district
administrators. When making initial contact with these gatekeepers, I submitted a lay

summary that introduced the study, what would be done with the results, and how long
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the study would last (Glesne, 2016). It was imperative that, as the researcher, I assured
the appropriate gatekeepers of my intentions and quelled any possible concerns. “Of
special concern to administrators is whether the research results will negatively reflect on
their institutions,” (Gall et al., 2007, p. 88). Because of this, I made sure to maintain
confidentiality and anonymity in order to protect the participants and their institutions
(Yin, 2018). Similar ethical precautions were taken by Wise (2016), who ensured
confidentiality when exploring teachers’ use of digital tools for composition instruction
in secondary classrooms.

Once permission and access were secured, I followed the protocols outlined by
the Institutional Review Board (IRB) at Boston University. I sent a letter of introduction
to each participant informing them of what would occur during the study and what would
be done with the research data (Gall et al., 2007). Through this introductory letter, I also
informed participants about the conditions of their participation and their right to
withdraw from the study at any time (Gall et al., 2007). Appendices D and E include
copies of the initial letters of introduction, participation, and consent. These letters
comply with the Boston University IRB protocol and I included them in the IRB
application paperwork (Appendix F).

The participants in this study were practicing high school music technology
educators from varying demographics within the continental United States. All
participants were selected with the goal in mind to collect data that provided a rich detail
of their perceptions regarding how self-directed technology learning impacted their

teaching practice. This approach mirrors the participant selection rationale used by
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Villani (2014) and Berry (2019), who both aimed to capture diverse teaching experiences
related to digital integration, accounting for variables like career phase, prior training,
and technological proficiency. Pseudonyms were given to all participants and their
schools in order to maintain anonymity. I also removed any district or demographic
citations from the narrative report for confidentiality. Participants were selected based on
their similarities and differences including career stage, years of experience, gender,
racial background, and training. This afforded me a more concrete picture of the
multiplicity of perspectives that exist within the current lens of self-directed technology
learning and teaching practice.
Data Collection

Data collection took place over a six-week period in the summer of 2024. |
collected data through individual Zoom interviews and a focus group discussion with all
five participants. The focus group occurred only after I had conducted all individual
interviews to promote a discussion uninfluenced by participants’ prior responses. I
collected data and transcribed interviews in a timely manner to maintain accurate records
and notes regarding the nuances of each conversation. Due to the fast-changing nature of
technology, I conducted a brief follow-up interview with each participant with questions
regarding their use of artificial intelligence (Al) in their instruction and their perceptions
of this newer technological advancement. This information was imperative to the study as
Al is becoming more popular within the field of education. As bell et al. (2025)
suggested:

As soon as you start working with technology, the pace of change is so quick that
the closer your intellectual product is to the details of technology, the shorter the
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shelf life is of the research (p. 4).

This aligns with Cremata’s (2010) methodological urgency, in which data collection and
analysis were completed swiftly to ensure accuracy and relevance in rapidly evolving
digital education environments.

Following the completion of individual and focus group interviews, I conducted
brief follow-up interviews with each participant via email to gather additional data
specifically related to their perceptions and use of artificial intelligence (Al) in
instructional contexts. This additional round of correspondence was necessary due to the
increasing prevalence and rapid integration of generative Al tools in educational
technology; an area not initially explored during the first interviews. Email was chosen as
the method for follow-up in order to reduce scheduling demands and offer participants
time for reflection. This approach aligns with practices used in Cremata (2010) and
Prendergast and May (2020), who conducted supplemental participant communication
through email to expand and refine interview data.

To facilitate data collection, I conducted individual Zoom interviews, a collective
focus group discussion, followed by a short follow-up email interview with questions
specific to Al (Appendix C). I used semi-structured interviews allowing for a more
conversational approach while also maintaining a systematic collection of data across all
participants (Gall et al., 2007). Yin (2018) stated, “case study interviews will resemble
guided conversations rather than structured queries” (p. 118). This type of interviewing
requires the interviewer to follow their line of questioning while also ensuring inquiries

are presented in an unbiased manner (Yin, 2018). This technique was employed by
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Gaines (2018), Prendergast and May (2020), and Wise (2016), all of whom used semi-
structured interviews to probe specific teaching experiences and support in technology-
enhanced instruction. I designed the interview questions to align with the research
purpose, which was to explore self-directed technology learning habits, understand
participant perspectives, and develop a more detailed portrait of each individual. This
helped to account for individual participants’ unique perspectives and afforded me the
flexibility to dive further into specific lines of questioning based on participants’
responses. The semi-structured interview guide can be found in appendix A.

I conducted and recorded each interview using the video conferencing software
Zoom. There are several benefits to utilizing online video conferencing for data
collection. Zoom is a cost-effective way to reach participants from geographically diverse
locations without the expense of travel (Gray et al., 2020). Zoom does not require
participants to create an account, download, or purchase their software as a live,
password-protected link can be provided by the researcher (Gray et al., 2020). Gall et al.
(2007) noted the importance of not only paying attention to the respondent’s words, but
also their nonverbal communication. Online video conferencing affords the interviewer
the ability to note nonverbal cues such as facial expression and body language (Farooq &
de Villiers, 2017). Villani (2014) noted similar advantages using Skype for interviews,
citing the importance of observing participant gestures, posture, and expressions to
contextualize verbal statements. Zoom stores recorded sessions onto the host’s computer
in two convenient files: audio only and audio-video which assists with secure data

generation and storage (Gray et al., 2020). By storing the records on my password-
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protected computer, I was able to keep participant data secured. Video conferencing also
allows for participants to choose a convenient location and time for the interview which
allows for flexibility in scheduling and length (Gray et al., 2020).

Each interview was approximately one hour in length. Glesne (2016) asserted, “an
hour of steady talking is generally a suitable length before diminishing returns set in for
both parties” (p. 110). Yin (2018) also recommended interviews be focused to about an
hour in length as to not put undue burden on the participants’ and researcher’s schedules.
Cremata (2010) and Berry (2019) conducted interviews ranging from 45—-60 minutes,
suggesting that this length is optimal for depth without fatigue, especially when dealing
with professional educators with demanding schedules. Other researchers have suggested
time allocated for interviews is up to the discretion of the interviewer (Farooq & de
Villiers, 2017). I was careful to spend enough time interviewing participants in order to
obtain data saturation while also being mindful of the participants’ schedules,
professional, and other duties as to not cause any undue stress to them. This also allowed
me to maintain a neutral position as to not develop too close a relationship with
participants which may have biased the findings (Creswell, 2007).

Bias is an inherent concern in case study research because the researcher plays
such an active role in collecting and interpreting data (Yin, 2018). Yin emphasized that
the reliability of case study depends on minimizing error and bias through clear,
systematic procedures. The author recommended making research processes explicit and
approaching data collection as though another researcher were observing each step,

ensuring transparency and consistency. Similar to Yin’s procedural focus, Stake (1995)



74

argued that the researcher’s interpretations are inevitably shaped by personal experience
and perspective, making reflexivity essential to case study research. Both authors
highlighted that addressing bias in case study research requires both methodological
precision and continued self-awareness on the part of the researcher (Stake, 1995; Yin,
2018).

Once individual interviews were conducted, I organized a focus group with all
participants. Gundumogula (2020) suggested that the purpose of the focus group
discussion is to bring about an in-depth conversation and to elicit interaction among
participants. Gundumogula stated that “this type and range of data generated through the
social interaction of the group are often deeper and richer than those obtained from one-
to-one interviews” (p. 301). This type of interviewing required me to take on the role of
conversation facilitator (Yin, 2018). As suggested by Gundumogula (2020), I utilized
opening remarks and a questioning sequence to maintain structure of the focus group
conversation. As discussion facilitator, I assist the group in discerning a set of ground
rules in order to maintain a respectful environment where participants’ voices could be
heard (Glesne, 2007).

I conducted and recorded the focus group using Zoom (Appendix B). This was the
platform that was familiar to each participant from individual interviews. I also selected
Zoom for the purpose of continuity and researcher familiarity. Gundumogula (2020)
asserted, “the venue for the focus group session should be accessible and convenient to
all participants and it should be decided beforehand” (p. 299). The focus group interview

lasted one hour for the same reasons as the individual interviews, including consideration
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of the participants’ schedules and undue burden on both participants and researcher. The
advantages of using Internet technology to conduct focus group interviews include
reaching geographical boundaries, convenience, and the ability to easily record and
document the session (Gundumogula, 2020). This is consistent with the format used by
Biasutti et al. (2019), who conducted 45-minute online focus groups with teachers to
evaluate a long-term professional development program.

Data Analysis

During each stage of data collection, I stored all notes, transcripts, audio, and
video files in password-protected storage on my personal laptop. I organized the file
database in such a way so that an audit trail of all data was easily accessible (Yin, 2018).
Although this study accounted for multiple cases, the data collection process yielded an
organizational structure of information and topics covered.

To account for data triangulation, I sought confirming and disconfirming
examples and experiences through each participant interview, the follow-up interviews,
and the focus group discussion. Triangulated data sources such as these are commended
in collective case studies of music technology integration as they provide a more
comprehensive narrative of each participant’s pedagogical context (Glesne, 2007). I also
sought triangulation through multiple sources, including the five participants’ individual
experiences as well as the multiple perspectives brought about during the focus group
interview (Glesne, 2016). The transcripts of each interview and the focus group yielded a
substantial amount of data, which were analyzed within the parameters defined by the

scope of the study (Stake, 1995). I obtained data saturation when sufficient consistencies
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in coding categories among participants emerged (Gall et al., 2007).

After the conclusion of each interview, I cleaned up verbatim transcription for
accuracy using the video file generated from the interview session using Zoom’s
transcription feature. Glesne (2016) suggested that transcription should occur as soon as
possible after the conclusion of the interview. I used this process again directly after the
focus group interview. Once I had completed the transcription, I sent an emailed copy to
each participant for a member check, which allowed participants the opportunity to check
for accuracy, further clarify, and expound upon their statements (Glesne, 2016). This
practice was mirrored by Cremata (2010), Wise (2016), and Gaines (2018), who each
emphasized member checking to validate interview context and reduce interpretive bias.

The follow-up email interviews provided a written audit trail of participant
reflections and allowed for more deliberate articulation of their evolving relationships
with Al in their classrooms. As Cremata (2010) emphasized, collecting and reporting data
in a timely manner is critical when studying educational technologies with rapidly
shifting applications and implications. Given that Al was not a prevalent theme in the
initial interviews, the follow-up responses added depth to the thematic analysis of the
study and ensured data remained current with ongoing developments within the field.
Participants’ emailed responses were reviewed, coded alongside their earlier interviews
in NVIVO, and incorporated into the cross-case analysis to support emergent themes and
confirm patterns across data sources. This additional step strengthened data triangulation

and contributed to the rigor and relevancy of the findings.
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I analyzed all collected data with NVivo, a qualitative data analysis software. I
used coding to identify emergent thematic material within the data. I sought examples
confirming and disconfirming information relevant to each code in order to provide rich,
thick description within my report (Phelps et al., 2005; Glesne, 2016). While NVivo
assisted in illuminating emergent themes, I interpreted the data descriptively to construct
a narrative of the participants’ experiences (Yin, 2018). Both Glesne (2016) and Yin
(2018) asserted the belief that qualitative data analysis software are helpful tools, but the
decision-making and interpreting is the job of the researcher. This analytic method aligns
with Gaines (2018), who used NVivo to identify themes and word frequency patterns in
interviews with music technology faculty, and Berry (2019), who used it to uncover
emergent themes related to TPACK development across a cohort of online instructors.
The coding process was fluid and continued to evolve over the course of data collection
to ensure that I was thorough in reporting cross-case findings.

Trustworthiness

I created an audit trail with each piece of collected data and stored and organized
data in a database (Yin, 2018). This provided a record of the research process (Glesne,
2016), that was preserved for methodological transparency, but remains confidential in
accordance with IRB guidelines. The database also contained the coding schemes and
reports run using the NVivo software for replication purposes. I secured data in a password-
protected database on my personal computer.

I also utilized member checking as a form of reliability. After each interview, I

provided participants with a copy of the transcription and asked each participant to review
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and to clarify statements as necessary (Stake, 1995). Additionally, I sent the final narrative
research report to each participant to obtain their feedback (Glesne, 2016). By confirming
my reports with participants, I sought to corroborate my findings and build credibility.

I employed peer review as another form of trustworthiness to assist with
scrutinizing the study findings (Glesne, 2016). I consulted with colleagues in the Boston
University doctoral program who were familiar with my topic in order to establish
trustworthiness of the data interpretation. My dissertation supervisor, an experienced
researcher, served as an external auditor throughout the research process. This assisted with
verifying consideration of various perspectives and interpretations.

Throughout the data collection and reporting processes, I had to account for my
own personal biases (Glesne, 2016). I accounted for personal biases through my notes
during and after each interview and focus group. I continued to reflect on how my own
personal biases could affect how I was interpreting situations and data. This, coupled with
the other techniques used to seek reliability, helped me to establish a reasonable degree of
confidence in the results and final narrative of the study (Phelps et al., 2005).

Preparation and Qualification of Researcher

In preparation to conduct this study, I completed graduate-level coursework and
training in qualitative research design. I also completed required training on research
participants, ethics, and compliance through the Collaborative Institutional Training
Initiative (CITI) program. I am a professional music educator who currently teaches high
school music technology with an understanding of teaching practice and terminology

related to the field. In addition, I am a doctoral student in music education at a leading
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global research institution with a focus on interdisciplinary research. I remain aware of
the limitations of research pertaining to music technology and sought to reveal, through
narrative analysis, the need for further research.
Summary

In this chapter, I outlined the approach used to investigate the research questions,
beginning with a clear restatement of the research questions guiding the study. I detailed
a description of the research design and the overall strategy, study context, and
participant selection processes. I discussed data collection methods, including
instruments and procedures used to gather information as well as the data analysis
techniques employed to interpret the findings. I reported the trustworthiness of the study
through strategies used for ensuring reliability and validity, while highlighting the
preparation and qualifications of the researcher to ensure credibility and ethical rigor.
Together, through these sections, I provided a comprehensive overview of how the study
was conducted to address the research questions effectively. In the following chapter, I

provide a detailed narrative exploration of the findings.
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CHAPTER FOUR: FINDINGS
Introduction

In this chapter, I provide detailed information pertaining to each participant and
their respective music technology programs. I also discuss the career trajectory of each
participant so the reader can gain valuable insight into the backgrounds of each of the
music technology educators. A comprehensive look at each district and student
demographics assists the reader in understanding the cultural and social environment in
which these participants teach. I also provide brief descriptions of the course offerings
and programs of each participant’s teaching context as to paint a fuller portrait of the
course of study. Through these portraits, I aimed to contribute to a further understanding
of the perspectives of the five study participants.

The high school music technology educators in this study have varying
backgrounds, career stages, and come from differing geographical regions. Despite their
differences, several overarching themes emerged through the interview and focus group
data. Themes of confidence and comfort with technology, technology professional
development, and learning resources were among the major topics of discussion for each
participant. Following a detailed description of each participant, I present a narrative
exploration of the study findings in relation to the two guiding research questions.
Participant perceptions and experiences remain at the forefront of this exploration,
highlighting the nuanced ways in which individual and collective experiences shaped
their engagement with music technology. By centering participants’ voices in this

chapter, I aimed to uncover insights into the challenges and opportunities faced by music
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technology educators, providing a foundation for future research and practical
applications in the field which I present in the following chapter.
Portrait of Ari

Ari is a female music technology educator in New Jersey. She has been teaching
music technology for five years and is in the early to mid-stage of her career. Ari teaches
in a public school district which serves approximately 15,000 students across 17
elementary and secondary schools. The district has a diverse student population with a
majority of students from Hispanic/Latino descent, many of whom are limited-English
proficient. The school district summary reported that 72.2 percent of students qualified
for free lunch. The district is classified by local government agencies as an area of low
socioeconomic standing with many students facing poverty (citation removed to protect
anonymity).

Ari studied music education as an undergraduate. She received instruction in one
music technology course which she described as a brief exposure to GarageBand and
Finale. Ari began her teaching career as a general music and ensemble teacher at the
elementary level. She has taught band, chorus, and orchestra at various stages throughout
her career. She holds a Master’s degree in Music Education. During her graduate career,
Ari expressed she had no exposure to music technology courses.

Ari began teaching music technology courses during the 2019-2020 school year.
Her district applied for and received Career and Technical Education (CTE) funding and
thus, a music technology program was created. Ari expressed that one of the reasons she

was chosen to teach the new music technology program was because of her Master’s
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degree, a condition and requirement of CTE programs. She was initially hesitant to leave
her previous position as she really enjoyed her job and students. However, Ari expressed
that the music technology course was created for students not drawn to traditional music
education, a sentiment she related to as a non-traditional music student herself. She
stated:

For whatever reason, the traditional music band programs or ensemble programs

are not reaching [students]. And I was that student, um, when I was in the same

school district...and so, my music life outside of school was so rich and so

fulfilling, and it was so relevant to my culture and my life that [traditional music

education] didn’t really reach me.
Ari claimed the music technology program currently served 110 students with a vast
majority being non-traditional music students.

Portrait of Ari’s Music Technology Program

Ari teaches in an iMac lab with 27 stations. Each station is equipped with MIDI
controllers and headphones along with other audio interfaces. She designed the current
curriculum with the support and assistance of her district supervisor. The music
technology course is a four-year program with years one through three required and year
four optional. First-year students learn a basic overview of digital audio. Students use
Audacity and GarageBand in a project-based curriculum. First-year students are focused
on loop-based and multimedia compositions. Second-year students receive a basic
overview of the business aspects of the music industry and receive further exposure to
topics covered in year one. Students in year two learn about DJing, contracts, copyright,

intellectual property, and legal and ethical issues surrounding the music industry. Both

first- and second-year students build basic music theory and keyboarding skills as well as
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focus on cultivating and maintaining student work portfolios. In the third year, students
continue to build on skills and topics from previous years, while also mastering Pro Tools
through Avid courses. Ari is a certified Pro Tools instructor. By the end of their third
year, students take level 100 of the Pro Tools exam and receive certification. Students
who opt to take the fourth-year continuation of the program begin internships and work-
based learning through in-school and out-of-school partnerships. Students receive
opportunities to build their industry-related work skills through mentorships with industry
professionals.
Portrait of Rick

Rick is a male music technology educator residing in Ohio. He has been teaching
music technology for 12 years and is in the mid-stage of his career. Rick teaches in a
large urban school district serving a diverse population of approximately 50,000 students
across a wide range of socio-economic standings with nine percent of students identified
as vulnerable youth, which includes students who may be homeless, in foster care, or in
temporary living situation according to the district website (citation removed to protect
participant anonymity).

Rick took an interest in band from a young age. He stated, “so when I was a kid, I
saw the high school band at a basketball game where my sister was a cheerleader, and I
thought it was the coolest thing.” He joined his middle school band program and began
taking trumpet lessons with a collegiate instructor. Rick studied music education as an
undergraduate and has always enjoyed being a peer teacher and mentor to friends. He

initially struggled to find a position in education after graduation in 2001. He held odd
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jobs and was a substitute teacher until he found a position as a middle school band
director. Rick supplemented income for his first teaching job with after-school lessons for
a time. He has also marketed and taught band to homeschoolers. Due to the closing of the
middle school where he worked, Rick applied to be the band director of a larger high
school program within the district. While the job was given to another candidate, he was
offered a teaching position as the music production and recording instructor. With no
prior expertise in music technology, Rick accepted the position.

Rick expressed that he had no prior knowledge of recording arts or music
technology hardware/software, but was willing to learn. He also affirmed that he had very
little exposure to music technology during his undergraduate and graduate career. He had
isolated experiences with music technology, but these instances lacked practical
application for his teaching context as a band director. Rick spent the summer learning
about music production. He shared:

I would say I studied probably ten hours a day, seven days a week the entire

summer. [ read Modern Recording Techniques, a big book. It’s like 700 pages. I

read that cover to cover. Learned how to record. I watched a bunch of DVD

tutorials back before YouTube had all the tutorials online. I watched DVDs on

how to use Pro Tools.
He also spent time taking apart the school’s recording studio to gain knowledge of the
technology he would be using within his daily teaching duties.
Portrait of Rick’s Music Technology Program
Rick teaches in a career center, which offers CTE certifications to students from

25 different high schools. The music technology program is funded through CTE grants.

Students in the music technology program receive instruction daily for two and a half
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hours. Students in grades 11 and 12 receive a rigorous two-year course that covers topics
and skills related to music production, recording, editing, mixing, mastering, post-
production, live sound, beat making, and songwriting. There are no prerequisites to take
the music technology course as the state of Ohio deemed prerequisites inequitable.
Students are now admitted to the program through a random lottery; however, most
students have a stated goal of going into the music or entertainment industry after high
school.

Rick wrote the curriculum for the music technology program. The district
developed relationships with various software companies which afforded access to
students from low socioeconomic standings. Rick created a majority of the materials used
for his courses. He stated, “I find it very, very difficult to use anything off the shelf from
somebody else because almost every curriculum that’s designed by some, you know, hot
shot, is designed for suburban kids.” He currently has a self-created music theory course
with videos based in a MIDI editor rather than Western five-line music staff. He has also
created various tutorial videos and online courses for his students. Rick’s students are
afforded the ability to gravitate towards their interests and are given ample time to pursue
these avenues. Rick has used his knowledge of the industry to design education
opportunities that address necessary job skills.

Rick is a certified Pro Tools instructor and runs 100- and 200-level certifications
in Pro Tools for students as part of the program. Students also receive experience in audio
engineering, learning in depth about microphones, mixing, EQ, and live sound recording.

Students receive simulated work experiences through the on-campus theater, learning
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about sound systems and digital mixers. Rick teaches in an iMac lab with 30 student
stations equipped with MIDI keyboard controllers, Ableton Push 2s, audio interfaces, and
headphones. Students use Pro Tools, Native Instruments, Screen Flow, DaVinci Resolve,
coding software, and video game software for a variety of projects. Students also have
access to a recording studio, outfitted with amps, instruments, mics, and mixing boards.
Portrait of Bill

Bill is a male music educator in his tenth year of teaching music technology. He is
in his 22" year of teaching and is in the mid-stage of his career. Bill teaches in a diverse
public district in New York serving approximately 5,000 students across 200 square
miles according to the district summary. Students come from a variety of living
situations, from very rural to urban city centers. Approximately 40 percent of students
within the district are identified as economically disadvantaged with a large population of
immigrants from China and India (citation removed to protect participant anonymity).

Bill has always been involved in band, starting on trumpet and eventually moving
to euphonium. Both his father and brother played instruments. He studied music
education in his undergraduate career and wanted to be a band director. He affirmed that
he had no exposure to music technology in his collegiate career. Bill took his first job in a
very small district teaching seventh through twelfth grade instrumental music. He then
moved to Maryland and for three years taught band, orchestra, and general music. During
his time in Maryland, he began using the program SmartMusic which sparked his initial
interest in music technology. Bill moved back to New York and began teaching middle

school general music and high school music theory part-time. He continued to
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incorporate music technology in his general music classes. Bill then took a full-time
position in his current district teaching sixth through eighth grade instrumental music
from 2008 to 2013. During his Master’s studies, Bill took a course in GarageBand which
opened an interest in the possibilities of education through music technology. With this
new-found interest, he redesigned the middle school general curriculum to be music
technology focused. He was able to secure funding for an iMac lab and continued to build
the program through student interest and enrollment. Bill applied for and received the
Ableton Push grant, securing more opportunities for students within the middle school
program. The grant provided the district with free Ableton Push units for the classroom
and access to Ableton’s online community for educators. In 2018, Bill moved to his
current high school position within the same district teaching music technology.
Portrait of Bill’s Music Technology Program

Bill teaches Electronic Music 1, Electronic Music 2, Music Production, guitar,
and adaptive music. Electronic Music 1 and 2 are semester courses that run sequentially
in the fall and spring respectively. Music Production is a full year course catered to
upperclassmen; however, there is no prerequisite for the course. Classes meet for 43
minutes daily. Bill teaches in a 25-station iMac lab. Student stations include MIDI
controllers, audio interfaces, Push 2 launch pads, condenser microphones, and
headphones. Students use Logic Pro, Ableton Live, Pro Tools, and have access to a
recording studio.

Both Electronic Music and Music Production are project-based courses.

Electronic Music 1 and 2 have a structured and sequential curriculum that exposes
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students to industry tools and skills. Music Production is a deeper and more rigorous dive
into topics covered in Electronic Music 1 and 2. Bill shared that students in Music
Production have a bit more curricular flexibility which panders to their individual
interests. He is a certified Pro Tool instructor and students in Music Production receive
their Pro tools Artists certification. Students in Music Production also receive industry
exposure through various educational field trips.

Funding for the current equipment was secured ten years ago during the merging
of two district schools. Bill described his district as supportive of the program and plans
to rebuild a state-of-the-art recording studio were in motion for the 2025-2026 school
year.

Portrait of Alice

Alice is a female, 25-year teaching veteran in her second year of teaching music
technology in Massachusetts. She taught other subjects before going back to receive
certification in music education. She is in her 20" year teaching music. Alice has taught a
variety of subjects in K—12 music education and has always had an interest in music
technology. She took a music technology course in high school as well as a course in her
undergraduate studies. She stated that the courses had little to no practical application of
technology integration and were more history-based. Alice also affirmed that the
technology course was an elective and not required for graduation.

Alice teaches in a public school district of 18 schools serving approximately
10,000 students across grades K—12. The high school is fed by five middle schools and

the district contains a diverse population of students. According to the district website,
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approximately 80 percent of the district’s students are identified as coming from low-
income situations and approximately 20 percent of students are considered multi-
language learners (citation removed to protect anonymity). Alice began teaching in her
current district six years ago and was initially employed at one of the district middle
schools. Due to the COVID-19 pandemic, the students in the district receive district
issued laptops. Alice began using music technology during this time as it was readily
available. She began integrating music technology into her sixth through eighth grade
lessons and wrote a curricular unit for eighth graders in preparation for the music
technology program offered at the high school. She utilized BandLab for Education with
her eighth-grade students. Due to a retirement, Alice was offered the high school audio
and music production position, where she teaches today.
Portrait of Alice’s Music Technology Program

Alice teaches two levels of audio and music production. The entrance level is a
college preparatory (CP) course and the second level is an advanced placement (AP)
course. In her first year of teaching the CP course, Alice petitioned for the inclusion of
the AP level. Both courses are semester courses, running daily for 53-minute class
periods. While there is no prerequisite for the CP level course, students must maintain an
average no less than a B in the CP level to be accepted into the AP level. The AP level
required moderately more responsibility and depth of knowledge and skill. The AP level
course also affords students further exploration into individual interests and more
curricular freedom than the CP level.

The music production lab and equipment were purchased three years ago by the
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district with the creation of the new high school. Alice stated that purchasing new
equipment could sometimes be a hurdle and may need to be done piecemeal over time,
rather than all at once as she relied heavily on the district budget because the program is
not funded through CTE.

Alice teaches in a 16-station iMac lab. Each student station is equipped with Akai
249 MIDI keyboard controllers and Ableton Push controllers. The district currently has a
contract with Soundtrap and Alice is a certified Soundtrap instructor. Students also use
GarageBand and Logic Pro. Alice makes use of demonstration-based instruction and she
described the course as project-based. Students learn a variety of skills including loop-
based composition and EQing. Students also produce a digital portfolio of work which
can follow them past graduation from the program.

Portrait of Theo

Theo is a male music technology educator in his seventh year of teaching the
subject. He began teaching in 2011 and is in the early to mid-stage of his career. Theo
teaches in a large public school district in New Jersey. The district served over 38,000
students throughout 60-plus schools. Approximately 90 percent of the students are Black
or Hispanic, with just over 24 percent considered multi-language learners (citation
removed to protect participant anonymity). According to the district summary, 81 percent
of the student population receives free or reduced lunch. Students come from a diverse
variety of socioeconomic family situations.

Theo stated that his interest in music technology began in high school when he

pirated a copy of FL Studio. In his undergraduate education he studied guitar, graduating



91

with a Bachelor’s in Music Education. He took two music technology courses during his
undergraduate career, the first at a community college and the second at a four-year
university. He stated that the community college course was music theory-based and the
university course had very little practical application to teaching contexts.

Theo took his first teaching job in 2011 in his current district and always had the
goal of creating a music technology program. He and a colleague began building the
program during extended learning time after school using a free online digital audio
workstation (DAW). Student interest continued to grow and Theo continued to advocate
for the creation of a music technology pathway. Theo received a grant from the
GRAMMY Foundation to secure student iPads. The district’s visual and performing arts
director was approached by the Save the Music Foundation and she applied for and was
awarded the Save the Music J. Dilla Music Technology Grant. The grant not only
provided brand new equipment valued at approximately $75,000, but also included
master classes and professional development for the educator moving into the role. This
generated significant interest in the music technology program and student enrollment
grew. Theo expressed that he worried about program sustainability due to district
funding. Despite being awarded a significant grant, eventually equipment would need to
be replaced. The district eventually moved towards CTE funding and the music
technology pathway is now a fully approved CTE program of study.

Portrait of Theo’s Music Technology Program
As previously stated, Theo teaches a fully approved CTE program of study which

means his students receive dual credit from a local community college. Students in his
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program take the Avid Pro Tools Artist User certification exam. Theo primarily teaches
audio engineering. He wrote the course curriculum for the CTE pathway.

Students begin in sophomore year with Music Technology 1. Each course is
sequential and a prerequisite for the following level. In their junior year, students take
Music Technology 2 and as seniors, Music Technology 3. All courses are a full year in
length and there are currently 150 students in the program.

Theo teaches in an iMac lab. The school currently houses three iMac labs, each
complete with 25 student stations. In the music technology lab, each station is outfitted
with MIDI keyboard controllers and headphones. Students also have access to a
recording booth equipped with microphones, outboarding gear, compressors, and channel
strips. Students have access to laptops, various synthesizers, monitors, sound systems,
mixers, electric guitars, electric basses, an electric drum set, and DJ equipment. Students
in Theo’s program use Pro Tools, GarageBand, and Ableton Live as well as Serato for
DJing and FL Studio in the recording room. The courses are project-based with task-
based sequential learning. Students receive simulated work experience and can job
shadow within the school through various performing arts programs the school also
offers.

Findings Addressing Research Question One

In order to present the research findings, the following sections pertain to each
guiding research question and the overarching themes that emerged through data analysis.
A narrative exploration of each theme and sub-topic is used to keep the participants’

voices at the forefront of the discussion (Phelps et al., 2005, Yin, 2018). Research
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question one was how has self-directed technology learning contributed to music
technology educators’ development of the technological domains within the TPACK
framework? Overarching themes that emerged for this research question included self-
directed technology learning, resources, pedagogical change, and growth.
Self-Directed Technology Learning

The journey of self-directed technology learning is a dynamic process that
encourages individuals to uncover their potential and adapt to ever-changing
circumstances. The educators in this study used several strategies to continue to build
their technological knowledge base. Each participant expressed a strong desire to
consistently seek out ways to learn about the hardware and software they utilized each
day within their teaching practice. Under the overall theme of self-directed technology
learning, several sub-themes or related topics emerged through the data. These included
educator self-reliance, trial and error learning, necessity for a broad range of
technological knowledge, the changing technology landscape, and technology funding

and sustainability.

Self-Reliance
A common sub-theme present within each individual interview was the idea of
self-reliance to gain knowledge about new software and hardware. Bill spoke of his
strategies early in his career, when many online resources were not yet in existence,
“...when I started doing this, as much as there exists now for technology, it wasn’t there
then.” Rick echoed similar circumstances stating that he used DVD tutorials to learn

about programs before YouTube had tutorials online. Several participants claimed that
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they were self-motivated and dedicated a significant amount of time to the continual
learning process. Theo stated, “I mainly got my experiences individually, you know?
Learning for myself and then recording with bands. That’s how I got my experience, not
through formal education.” This sentiment was similarly shared as Bill expressed, “I
spent hours after school trying to figure stuff out. I spent hours at home trying to figure
stuff out.” Likewise, Alice commented on her knowledge base, “It’s all independent. I do

it on my own.”

Trial and Error Learning

A large part of the learning for the participants in this study revolved around
learning through doing and then adapting. In speaking about learning how to J in order to
teach her students, Ari stated:

I didn’t know anything about DJing. I had to learn. Luckily, I have a cousin who’s

a professional DJ, really successful...I would call her and say, “Hey, can you

come here and give my students a lesson?”” And while she’s giving the lesson,

I’m zeroed in on everything she’s doing.
Alice shared that upon beginning her music technology career it was a “touch and go”
situation and that she would adapt and tackle technology issues as they arose. She said, “I
will, in the middle of a lecture, if a kid asks me a question, I’ll say, ‘I don’t know. Let’s

299

figure it out.”” Bill spoke specifically to being comfortable with making mistakes which
was also echoed by each of the participants during the focus group discussion. Ari and

Rick managed learning and teaching new technologies by simply staying just a few steps

ahead of their students during projects.
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Need for Broad Range of Technology Knowledge

A common thread across much of the individual interviews and focus group
discussion was the expressed necessity for a broad range of technology knowledge. The
educators in this study interacted with a myriad of hardware and software programs,
recording equipment, and instruments. They must be well-versed in each to properly
teach and demonstrate for their students. Theo stated, “I, just personally, think that if
you’re going to teach it, you should at least be very...extremely comfortable with
multiple DAW software programs and how to use it in different situations.” This broad
range of knowledge has allowed the participants to make informed decisions regarding
which tools to use for particular projects and learning goals.

Of equal importance to the participants was the motivation for continual learning
and not becoming complacent or stuck. “I don’t ever want to be at a point where I feel
like I know everything” stated Theo. He added, “and that’s been a big part of the reason
why I’ve been able to teach for ten years is just because it’s this idea of technology self-
exploration and I wanted to learn more.” Similarly, Ari expressed that despite feeling
intimidated at times, as long as she was challenging herself to learn new programs

without overwhelming herself, she was able to learn in digestible chunks.

Changing Technology Landscape
The topic of broad knowledge was brought up concurrently with the topic of the
constancy of change within the technology landscape. Interestingly, participants felt that
despite the changes, the skills they have acquired through self-directed learning are

transferable to new technology. During the focus group discussion, both Rick and Alice
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spoke of the new Al tools and how they have been able to use them in lessons. However,

Rick cautioned in his interview:
So, I don’t jump on every new technology bandwagon as soon as it comes around
because when you teach a skill like mixing, mixing is mixing. Will it be
automated later? Probably, but there’s always going to be a need for humans to
interpret and understand what technology is doing.

Bill was in the process of learning a new DJing program to add into his current

curriculum for the upcoming school year. Likewise, Ari, Rick, and Alice were in the

process of learning new programs for implementation with students.

Technology Funding and Sustainability

Because the technology landscape is constantly evolving, participants also
mentioned technology sustainability and the range of situations that can arise from
district budgetary constraints and technology adoption policies. In speaking about the
current equipment in her classroom Alice stated, “those keyboards are three-ish years old.
And the teacher station, the A440 [key], she’s a no go! So, we’re going to need to start
thinking forward.” She also shared that it would take about four years to replace the
keyboards in the entire lab which would be done piecemeal. Bill reflected, “a lot of the
equipment that was purchased for the recording studio came from when the school
merged back in 2014.” However, he claimed that most of the equipment is still in
satisfactory working order, despite being ten years old. Theo worried about program
sustainability especially in a district with very little funding.

It was clear from participant responses that technology adoption and budgets

varied significantly from district to district. Alice stated, “we are lucky in that we are
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working on year three of a brand-new high school. So, they budgeted for a complete Mac
lab with the keyboards and this and that.” She added that her predecessor was very
technology savvy and set her up for success with equipment purchased. Likewise, Bill
claimed his district was very supportive, which he understood as a luxury. Rick had a
similar experience:

...because I’'m the only teacher that teaches this in our school district and nobody

else understands it at all, they sort of trust me to do whatever. There’s only like a

dozen people that teach audio in the state, so there’s very little oversight.

The participants also discussed the purchasing process for their respective
districts. For instance, Bill noted a vague process for adopting new technology. In his
district there is a technology committee which meets once a month and will discuss
requests. Bill, however, works around this process by communicating with the district
data protection officer, but noted if the request requires payment, then the process is quite
lengthy. Ari shared a similar complaint:

If it’s something we have to pay for, then it’s a longer process. If it’s a

subscription-based program or something you have to purchase a package for, I

have to get a quote for the item, sometimes write a rationale, submit it to my

administration, and then with the funding we receive from the state, it’ll get

approved. Then I won’t get the program until the following academic year, so I

always have to plan a year ahead.

Alice concurred, “if it’s huge ticket hardware, hope for the best!” Likewise, Rick claimed
that submitted requests through his district’s purchasing department were not a guarantee.

Another barrier identified by several participants was their districts’ IT
departments. Rick, Bill, and Alice claimed their IT department staff were not trained in

Mac. Bill stated, “I will say that our IT department hates Macs with a passion!” Rick

shared similar experiences claiming that often, the IT department will not respond to his
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requests because of the lack of training. He also shared that if things need to be installed
within the Mac lab, it can be quite difficult to get the IT department to comply.
Interestingly, both Bill and Alice have administrative credentials as a means of working
around the lack of IT department support. Contrastingly, Ari claimed the IT department
in her district was a significant support. “We’re so lucky, because in my school, I think
only two classrooms have iMacs, so he’s available to us all the time.” Both Rick and
Alice noted that their IT departments were not solely to blame as they are overworked
and understafted.
Resources

I asked each participant which resources they found most beneficial to their
teaching and learning. Many different types of resources have been used by the
participants including their colleagues, networking, technology manufacturers, web
resources, YouTube, social media sites, and even their own students. In the following
sections I discuss specific resources in further detail to shed light on the resourcefulness

of each participant and their differences in learning styles.

Colleague as Resource
Several participants are singletons within their teaching contexts; however, they
have been able to rely on colleagues who may teach similar subjects with similar
hardware. Alice relies on a technology specialist from the TV production studio within
her school to assist with Mac related questions. Bill relies on coworkers who also teach in
Mac labs within the building to help each other through hardware and software issues. He

stated, “sometimes we just talk to each other. We just ping ideas off of each other and
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issues.” Others have colleagues within district, but not within the same school building.
Their communication has been essential to maintaining cohesion in instruction across the
district. Alice works often with the middle school teachers within her district that are

teaching the curricula she wrote.

Networking as Resource
Because music technology education is a relatively niche community, networking with
others in similar roles has been beneficial for several participants. Music technology
educators may be singletons within their districts and having a network of individuals
within the field has been key to expanding learning and teaching practice. Ari explained:
...so0 usually, word of mouth. I look at those sessions in the New Jersey teacher
conference thing and I see the people, their names and emails are usually there,
so, I’ll reach out and say, “Hey, I missed your presentation, I would love to chat
more.” Sometimes they’ll respond because our community, music teachers, we’re
so nice. We give and give and give.
Ari also spoke of her relationships with professors in higher education who she has

reached out to for support. Both Rick and Bill named Will Kuhn, a professor, author, and

music technology educator as an important resource.

Social Media as Resource
Social media sites have helped several participants stay connected to the music
technology community despite physical distance. Rick, Alice, and Theo named Reddit as
a resource. Theo stated, “Reddit, in particular, is incredibly useful for troubleshooting
things. And I don’t even ask anything, I just search for what other people ask and then

find the answer in there.” Bill claimed the “I Teach Music Technology” Facebook group
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had also been immensely helpful. Rick is part of an online community of producers and
developers that he has found beneficial not just for learning, but for generating curricular
ideas as well. Interestingly, Ari is the only study participant that does not maintain

membership to any social media sites.

Manufacturer as Resource

Several of the study participants found assistance through reaching out directly to
manufacturers. Alice stated, “if I’m just looking for a question that’s Soundtrap related,
I’'m going directly to Soundtrap.” She claimed that she will either email her account
manager or utilize the technology chatbot available on their website. Rick utilized a direct
approach reaching out to developers to request demos of programs. Theo used
manufacturers’ websites and manuals for issues. He shared, “my compressor from
Empirical Labs broke last year, so I reached out to the manufacturer. He gave me the

specific thing I needed to fix it.”

Website Resources and YouTube
The study participants discussed using simple web searches to quickly find
answers to issues that arose. The participants also identified specific sites that have
assisted them in troubleshooting and learning about specific technology. Alice uses
shedthemusic.net which provides courses and curricula based in music technology. She
has also attended professional development offered by the website developer. Bill
subscribed to the Mac Pro Video website. He also uses midnightmusic.com, a website

created by Katie Argyle, geared toward music technology educators. The site offers
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teaching resources and professional development. Rick used edmprod.com which offers
one-on-one coaching and courses for music technology educators. Rick was also a
particular proponent of Berklee online stating, ““...Berklee Online is probably the gold
standard for music tech instruction. I’ve taken a bunch of their courses and it’s truly
enhanced my knowledge base and what I’m able to do.”

Each participant used YouTube for a variety of purposes when attempting to
troubleshoot and learn new hardware and software. In speaking about her most used
resource, Alice exclaimed, “bottom line: YouTube!” Theo expanded:

I mean, I watch a lot of videos on YouTube. So, if [ want to learn something, or if

there’s something new coming out, I’ll watch a tutorial video on it. I just got this

mixer and I thought I knew how to use it really well, but they’ll show me
something I didn’t know. But I’ll watch a whole tutorial about it, how to use all

these different things. So, I learned everything myself, primarily with YouTube.

Rick added that YouTube has served as his primary source of professional development.

Student as Resource

A few study participants highlighted the importance of using their students as a
learning resource. Bill claimed, “I have students who come into my program who know
so much more than me, and I’m happy to allow them to help me.” He also spoke about
the ability to learn hardware and software in tandem with students. Rick has used student
knowledge about specific software for curricular additions. At the time of his interview,
Rick was in the process of installing DaVinci Resolve on the computers upon a student’s
suggestion. He shared, “I will often learn from the students about the new stuff. If I see
them using it for a cool, interesting purpose, then I’'m more likely to adopt it.” Alice and

Theo have been able to utilize students for troubleshooting issues within the classroom.
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Theo spoke specifically about how a student assisted him in resolving an issue with a
streaming platform on the spot.
Pedagogical Change and Growth

Throughout individual interviews and the focus group discussion, it became clear
that each participant consistently reflected on their teaching practice and curricular
choices to best suit the needs of their students. Their motivation to learn about new
technological tools and how they might utilize each within their teaching contexts helped
to shape the courses they are currently teaching. I found several sub-themes within the
data including curricular design, technology teaching pedagogy, and ideas for program

growth.

Reflecting on Curricular Design and Teaching Practice
Reflecting on teaching practice is an essential part of building the teacher toolbox
to best suit the needs of students and learning outcomes. Several participants spoke about
their reflection on past practices and how it has shaped their curricular decisions moving
forward. Ari stated:
Year three, I’'m changing this year because I used to start music theory and
keyboard skills for the digital musician in year three, their junior year. I found that
this was too late...So, I feel like they need time, they need some years to really
get it. So, I’m bringing this over to year one and just breaking it up between years
one, two, and three to have a steady thing.
Ari also affirmed that she believed she should not become complacent by continuing to
teach the same things as this would not reflect the changes within the industry. Alice also

spoke about the struggles of teaching theoretical music knowledge to non-traditional

music students:
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They’re not necessarily readers. Some of them are music readers, but others of
them, I’'m like, “Hey, these squares, it’s a grid. Remember math?” And I'm like,
“These are fractions.” I can’t go into the ta’s and ti-ti’s world, I’ll lose them. So,
there’s sometimes a learning loss challenge, if you will, when I get juniors and
seniors in the course.
Rick has remedied this very issue through the creation of his own materials:
I’'m prepping a new music theory course right now. I’ve got about 30 videos so far
and it’s just music theory based on a MIDI editor instead of the Western staff.
And so, I try to have a very wide breadth.
Both Bill and Theo are also making curricular changes from their reflections. Bill
claimed that he was moving away from Pro Tools to Logic Pro this school year based on
his students’ preferences and the appropriateness for the level he teaches. Likewise, in
evaluating new technology for student use, Theo stated, “Dolby Atmos. It’s been out for
a few years. I am still unclear how to implement that effectively inside the classroom.”
Another sub-theme that emerged through discussions pertained to the consistent
reflection by participants on their teaching practices. For the participants in this study,
demonstration-based teaching and project-based facilitation are used to deliver content.
Ari used the demonstration method with her students which she claimed could take up
considerable time, but was necessary to assist students with step-by-step skills. Likewise,
Alice used a similar process. She shared, “the first term is a lot of teaching the
technology.” Similarly, Theo expressed:
I find I need to spend a lot of time with kids teaching them how to just use a
computer. Like, this is how you open up...this is what a browser is, this is how
you type in a URL, you know, those types of things, because the kids are so used
to cell phones and tablets that using a computer is a foreign thing to them.

Rick and Bill used a similar system with a short five- to ten-minute tutorial lesson and

then time for students to practice the skills addressed. Theo made use of project sheets



104

when he introduced a new concept. He then uploaded an exemplar into Google

Classroom along with giving a full class demonstration.

Creating Resources

It should be noted that each study participant either created or had a hand in the
creation of their respective curricula. This fact speaks to the newness of their respective
programs. Ari was assisted by her district supervisor, “so, we came up with a syllabus
because we had to for the state. And so, the syllabus had a whole bunch of project ideas.”
Alice was in charge of creating the middle school music technology curriculum that is
still in use within her district. She affirmed that this has set her incoming high school
students up for success within her classes by having familiarity with certain concepts and
programs. Likewise, Bill rewrote his middle school general music curriculum to be music
technology based. Rick not only wrote the curricula for his courses, but for all of the high
school music technology courses within his district. Theo was in charge of writing the
music technology for his district as well.

For several participants the need for curricular flexibility has been key to
successes. Bill stated:

I don’t want to say there’s not a curriculum, but it’s very loose, you know what

I mean? And that’s the beauty of music technology is the fact that you can meet

the students where they are and develop...go from there.
Rick shared similar sentiments, “there’s no template. It’s the wild west. It’s uncharted
territory and it’s up to each teacher’s personal integrity and skill set to make something of

it and I like that aspect.” This aspect of curricular flexibility afforded Alice’s students

more autonomy. Alice allowed students to choose which programs they use to complete
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tasks. She stated, “the pathway to your end result is not my concern, really. It’s the end
result and the amount of skills that you’re demonstrating.”

Participants also claimed that they had created materials for their courses. Ari,
upon first starting out, broke down her projects into the skills needed and created
materials from there. Theo comparably stated, “it’s kind of like breaking it down into the
simple, simple steps and the exact things that they need to do. I find myself doing a
whole lot, making these projects.” Rick, in particular, during his interview shared the
importance of tailoring his instruction for his student demographic. He claimed that he
had always created his own materials because the one-size-fits-all curricula that he had
encountered did not properly serve his student population or utilize the equipment he had

available.

Student Opportunities and Growth

At the forefront of each participant’s teaching practice was a focus on their
students and how best to continue to create opportunities for their growth. Ari referred
certain interested students to take classes held through an online platform. She stated, “it
gives them something else other than what we’re doing in class because I have to keep
moving.” Alice has entered former students into her state’s Contemporary Creators
festival for further opportunities. Bill has taken students to tour music studios and
partnered with his local community college which has an audio production program.
Likewise, Theo has offered students job shadowing opportunities at a local studio. He
was also looking at ways to expand opportunities for students. He shared:

I’'m trying to get an internship with Universal Music group started so that the



106

students can, you know...they have a six-week program that they go in twice a

week, into the city and they learn about primarily music business, but they also,

there’s a component that goes into their studio. So, a variety of things, trying to

get more internships started.
As stated in the participant portraits, several of the programs offer job shadowing, school
enterprise, apprenticeship learning models, and simulated work experiences to best
prepare students for careers in the industry.

Findings Addressing Research Question Two

The following sections pertain to themes and sub-themes related to guiding
research question two. Again, I used a narrative exploration of each topic to keep
participants’ experiences and perceptions at the forefront of the information presented.
Research question two: In what ways has self-directed technology learning influenced
music technology educators’ perceptions of their preparedness and willingness to
integrate technology into their teaching practice? Emergent themes included perceptions
of confidence, music technology professional development, and current practices and
perceptions regarding GenAl.

Perceptions of Confidence

Each participant was explicitly asked about their confidence levels upon first
starting in their music technology teaching positions and their perceived levels at the time
of our interviews. Several sub-themes emerged within the collected data including
confidence from doing, confidence in troubleshooting, and comfort admitting the
unknown. Each sub-theme adds to the participants’ overall feelings of confidence with

technology and their willingness to implement within their teaching practices. As a

reminder, each participant started out teaching elsewhere before migrating into music



107

technology.

Confidence from Doing

Participants spoke to how self-directed learning over time had assisted in their
overall confidence with technology. For instance, Rick stated, “when I was newer at this
and just starting to teach music technology, I was terrified all the time.” Likewise, Bill
shared, “yeah, when I first started, I was terrified. I was completely underprepared.”
However, both Rick and Bill shared that they felt much more confident now. Bill
claimed, “in the past 12 years I’ve been teaching music technology, it’s just crazy how
much knowledge and stuff I’ve picked up just by doing it.” Contrastingly, Theo shared
that initially he had some levels of comfort with certain software:

I mean, I’ve always been comfortable with the compositional part of the DAW

software. You know, like connecting the keyboard and writing music and

everything, but over the years since I’ve started the program, I’ve learned a lot of

engineering-type stuff, mixing-type stuff, and mastering.
Alice shared that through teaching, she is more confident to branch out and talk more
about topics she initially was nervous about in her first semester. Ari claimed that she still
finds the number of opportunities for new technology somewhat overwhelming. Alice
also shared that sometimes she will stick with a particular technology because she is

familiar with it. Sharing similar sentiments, Ari stated, “I’ve come a very long way. I will

say that. And I’m very confident with what I’ve done in the past.”

Comfort Admitting the Unknown
Of equal importance to participants was the ability to be comfortable with the

unknown aspects of technology. Bill shared that despite his ten years teaching music



108

technology, he still considered himself a novice because of the sheer mass of technology
now available. He elaborated, “so, you know, I don’t know if I’'m ever comfortable with
what I’'m learning, and rightly so.” He also shared that he has made plenty of mistakes.
Several participants expressed that due to their personalities, they were more apt to dive
in and ask questions later. Alice said, “I’ve always been a jump right in the pool kind of
person and then cry later.” She also expressed that because of her ability to be
comfortable with the unknown, her students adopt similar practices. She expanded:

I use my own, pardon the term, but I use my ignorance as a strength because it’s

teaching them to persevere through finding answers to a question and you’re not

always going to have an instant answer.
Similarly, Rick explained, “so, I’m sort of a feet first, diving in kind of guy. I don’t mind
taking risks.”

Participants have also found that learning from and with students has been an
asset in their overall comfort. Alice expressed comfort in admitting when she does not
have the answer to a student’s question, seeing it as an opportunity to show humanity.
Bill emphasized the importance of humility, acknowledging that students may sometimes
know more about technology than the educator. He further explained:

Barb Freedman! had this quote and I heard it when I went to see her and, you

know, I think I still go by it every day. It’s like, “Teach music, technology will

follow.” And that’s the thing, I have to humble myself to know that I’m not going

to know everything there is about every single program as much as I want to, you
know?

! Barbara Freedman is a music technology and audio engineering educator, author, and professional
development presenter. For more information see https://musicedtech.com/about/barbara/
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Both participants highlighted the value of humility and mutual learning in fostering an

environment where they feel comfortable and confident to try new approaches.

Confidence in Troubleshooting

One of the essential skills highlighted by the educators was technology
troubleshooting, a topic they were specifically asked about during their interviews. Rick
expressed confidence in his troubleshooting abilities stating, “there is very little I can’t
troubleshoot and I’'m very comfortable with that” adding that with experience, he felt
freer to experiment when encountering unknown technology issues with students. Ari
acknowledged the frequent challenges technology can present, describing it as “the most
stressful moment” but explained that she learned to troubleshoot by persevering through
the process, making phone calls, and documenting steps along the way. Alice emphasized
a more hands-on approach, often checking for updates or refreshing systems and noted
that students’ tech-savviness is an asset. In contrast, Bill shared his initial discomfort with
troubleshooting, recalling that when he first started it was a lengthy process. These varied
experiences illustrate the different ways these educators approached and adapted to the
ongoing challenges of the complex technologies they utilized within their classrooms.

Music Technology Professional Development

The participants’ perceptions of the formal professional development workshops
they had encountered was critical in shaping an understanding of how the educators
continued to develop their pedagogy. As the field of music technology evolved, the
educators faced the dual challenge of keeping up with rapidly advancing tools and

methods while also nurturing their own pedagogical expertise. While each participant
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expressed the importance of formal professional development, they noted the availability
and effectiveness of such offerings greatly varied. This influenced the participants’
necessity for self-directed technology learning. Understanding these perceptions helped
to identify gaps in support and how the educators adapted to fit their growing

professional needs.

Perceptions of Formal Music Technology Professional Development Offerings
Professional development (PD) opportunities in music technology were often

described as inadequate by the study participants. During the focus group discussion,
Rick highlighted the challenge of finding quality PD and noted that much of his PD was
self-directed. Similarly, Theo shared frustration with the lack of beneficial PD and
remarked, “there is not a lot of really good PD specifically for music tech.” Ari shared
that from her experiences, music technology PD had been entirely too broad. She stated,
“it can cover live audio. I can cover engineering. We need so many different subtopics
under the umbrella of music technology.” Despite this, Ari claimed that the most
beneficial PD she had experienced came directly from representatives from music
software companies. Contrastingly, Theo found that PD offered at his state conferences
had been too narrow, focusing on only one program or concept.

Ari also emphasized the need for effective pedagogues who can translate complex
concepts into accessible lessons. Likewise, Theo shared, “there isn’t a standard way to
teach this...” While some PD experiences like the Pro Tools instructor certification had
been useful to Bill and Theo, many other opportunities fell short. Theo criticized his state

music educator annual convention and called the music technology sessions,
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“...unspectacular and lame.” Similarly, Rick pointed to a significant “unfulfilled need for
professional development for music and theater teachers surrounding technology.” He
elaborated further by claiming most teachers in these roles do not possess the knowledge
of how to simply set up and run a sound system for their performances. The
overwhelming sentiment was that PD in music technology was underdeveloped, with few

resources.

Professional Development Funding

Some of the participants turned to self-funded or independent professional
development to enhance their skills. Rick shared that he, personally, funded his PD
through Berklee Online. He had taken 18 courses and found them “incredibly rigorous
and well-designed.” However, Rick claimed he had spent roughly $18,000.00 for his
Berklee Online training. Alice also funded her PD independently and highlighted the
value of courses offered through sources like Bob Habersat?. Likewise, Rick self-funded
his subscription to the Mac Pro Video website which he found beneficial for his
independent PD needs. Theo’s program began with the Save the Music grant and he was
offered PD as part of that package. However, he noted that his experience afforded him
access to PD that most other educators did not possess. Despite these self-funded efforts,
time constraints made it difficult for participants to engage in formal PD. Alice
mentioned the difficulty of attending weekend PD as she often had conflicting

commitments. Ari echoed this sentiment and stated that weekend workshops often

2 For more information on Bob Habersat’s resources, see https://www.shedthemusic.net




112

conflicted with her schedule as a professional musician. Both Ari and Alice expressed
that the lack of time often meant that PD opportunities during the school day were also
difficult to attend. Overall, participants commonly funded their own PD and they faced

significant barriers related to time, accessibility, and the need for specialized resources.

Delivering Professional Development

Because of the perceived issues and concerns with PD offerings they had
encountered, several of the participants in this study took to delivering PD and becoming
a resource to others. Rick is a member of Technology Instruction in Music Education
(TI:ME), an organization dedicated to delivering professional development to music
technology educators. He has delivered PD opportunities at state conferences through his
membership. In bartering for her district to fund her PD opportunities, Alice shared, “I’ll
come back to the district and teach it for you...I will bring back my knowledge.” Alice
also explained that she felt, as the high school teacher who wrote the curriculum, a sense
of responsibility to assist her colleagues at the lower secondary level within the district.
In terms of district PD relevancy, Alice claimed she delivered PD because otherwise her
department would, “...sit and talk about curriculum development and things that don’t
necessarily relate to us.”

Several participants spoke of the relatively small community of current music
technology educators and how this somewhat forced them to become a resource, whether
in district or to the larger community. Theo said of the niche community, “...there’s not a
lot of music educators that know about music technology. Most music educators are

classically trained or jazz trained. They don’t know anything about any technology.” Ari
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shared of her district colleagues, “...because you teach a technology class, even though
it’s music technology, they think you’re the tech guru.” Rick expressed similar
sentiments in that he believed most colleagues would consider him an expert and that he
usually took on the role of problem solver for others. Because of the relatively small
community, Alice stated, “...we all keep showing up to each other’s workshops.” It
should be noted that through the focus group, the participants were extremely willing to
share resources with one another. For instance, Rick gave the other participants access to
an entire unlisted YouTube channel with self-created videos addressing how to teach
music theory for non-traditional music students. It is evident that the educators in this
study were passionate about continued learning and sharing their resources with others.
GenAl Integration: Current Perceptions and Practices

In this section, I explore the multifaceted ways the educators in this study are
engaging with emerging Al technologies in their teaching practice. Through the findings,
I report a spectrum of experiences that range from creative integration and planning
support to ethical skepticism and concerns about overreliance. The educators expressed
their perceptions on the changing landscape where Al was viewed as both a tool for
innovation and a source of critical debate. Their feelings were shaped by their individual
values, teaching contexts, and comfort levels with the emerging technology. While there
is crossover between the themes and sub-themes addressed by the initial research
findings, this supplemental section adds important perspectives about a new and

increasingly present tool within the field of music education.
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GenAl as a Planning and Efficiency Tool

Al has several functions within education including use for creative ideas in
lesson planning and assistance with clerical teaching tasks such as creating handouts and
even graphics. Several participants in the study expressed that they used Al primarily for
behind-the-scenes tasks such as generating rubrics, lesson planning, and assessment
creation, rather than for direct instruction. For instance, Ari has used Al to generate
grading rubrics for students. She expressed:

This has been really helpful because I find rubric creation time-consuming and

challenging, particularly when it comes to articulating performance levels with

clarity precisions in a way that students understand. Al has helped me overcome

that barrier by providing well-structured language and criteria that I can then

adapt to fit my specific goals.
Theo used a similar approach, using Al for test and quiz creation which is a process he

deemed tedious. Bill used Al as a creative assistant, finding inspiration from the outputs

for lesson planning and differentiating for students with varying experience levels.

Cautious Optimism Toward GenAl in Music Education

GenAl’s inclusion in educational contexts has become a topic of debate among
educators, ranging in feelings from optimism to reluctance. Several participants
expressed a cautious optimism toward the use of GenAl in their music technologies
classrooms. Ari, Bill, and Alice expressed an openness to Al as a helpful tool, but
remained aware of its limitations and risks. Alice described Al as a viable tool, seeing it
as an engaging and inspirational way for student creativity, but admitted to not be able to
keep up with all the new Al tools due to rapid evolution. Ari also noted the value of Al in

supporting students’ creativity, but expressed hesitation in students losing touch with
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foundational music creation skills. Similarly, Bill shared, “Al is a powerful tool, when
used appropriately.” However, Bill also worried about new teachers entering the field
might become too reliant on Al, which would cause them to miss out on learning through

experience.

Al Used to Support Creativity

GenAl can be used as a creative assistant, often as a catalyst to drive innovative
ideas. Participants used Al in creative ways to spark their own creativity, as well as
student creativity. For example, Bill used an GenAl voice creation application to assist in
the creation of a narrated scene in a musical. He found that he could not quite get the
sound of his own voice to fit what was needed, so he used Al to circumvent the issue.
Bill’s musical team enjoyed the voice so much, they even utilized the same application
and voice to create the opening welcome message to be played prior to each performance.

At the time of the follow up interviews, only Alice had programed Al for student
use. Alice described a song-writing project in which she had students use Suno.ai to
generate lyrics. Students used Suno.ai as a creative partner and then were instructed to
edit the lyrics to their liking and create a song using the lyrics as inspiration. This
approach positioned GenAl not as a replacement for student creativity, but as a

springboard for expression, allowing students to personalize the output.

Ethical Concerns and Criticism of GenAl in Education
There is notable skepticism among participants as they navigated the challenges

GenAl presented within their classrooms. Participants shared concerns regarding student
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privacy, ethical implications, and overreliance on GenAl in music education. Rick was
strongly critical of GenAl. He had suspicions regarding where the information from
personal input was going. Rick stated:
If I wanted to use it [GenAl] for teacher tasks we would have to integrate our
student information system, which would be a direct violation of privacy because
then we’re feeding all this personal demographic and student data into these Al
models, and we really have no idea where the information is going.
Rick also strongly questioned the motives behind universities’ rapid adoption of GenAl.
He mused that this heavy adoption by universities might be in relation to big tech
companies supplying money to higher education institutions and, in turn, profiting from
university students and using the applications.
Ari had concerns regarding an overreliance on GenAl in her teaching practice.
She shared, “I’m cautious about allowing it [GenAl] to replace my own critical thinking
or creativity.” While Bill did not explicitly state he worried about overuse in his own
practice, he did, however, worry about the next generation of educators using GenAl to

bypass experiential learning. Both participants emphasized the importance of maintaining

a balance between GenAl assistance and human-centered teaching practices.

Limited or Skeptical Adoption
Due to the relative newness of GenAl technologies, participants have taken
different stances on their use of GenAl in their teaching practices. Some participants were
either skeptical of the capabilities of GenAl or used it only minimally and not yet with
students. Rick described GenAl as over-hyped and over-sold. He shared that he had

experimented with it to assist in building content for his course on Canvas, but ultimately
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found the outputs underwhelming and not significantly more efficient than traditional
methods. His experience reflects the broader hesitation among the educators who are also
still evaluating whether GenAl offers meaningful value to instructional practices. Theo
used GenAl strictly for generating tests and quizzes and noted, “I’m stuck in my ways to

"9

some extent!” This points to a sense of comfort with his established practices. Theo and
Alice both claimed they had not yet explored the full potential of GenAl, indicating that
their limited use was not necessarily a rejection of the new technology, but rather a

reflection of time constraints and competing priorities. For the educators in this study,

GenAl remained a tool in the periphery.

GenAl as Support for Accessibility

One of the benefits expressed by the participants regarding GenAl usage was the
ability for differentiation and accessibility. The participants saw GenAl as a way to better
meet diverse student needs by providing tailored support or differentiated resources.
Several participants made use of project sheets in their instruction, breaking tasks down
into smaller digestible pieces for students to follow. Ari had begun using GenAl to assist
with generating these project sheets and shared that GenAl made the tedious task of
differentiating the written instructions for differing levels of understanding a much
simpler task. Similarly, Bill had used GenAl to plan lessons that differentiate how
material is presented for students who may not know a lot about traditional Western
music theory and those with more experience. Both educators were using GenAl to
support independent student learning and tailored lesson content specifically for their

students’ needs. These examples reflect how the participants are beginning to integrate
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GenAl as a practical tool for enhancing differentiation, making instructional materials

more accessible, and supporting a wider range of learners with greater ease.

Learning Through Informal or District Provided Methods

Participants approached learning about GenAl tools in much the same way they
had previously engaged with music technologies. Participants reported using hands-on
exploration and a gradual integration into their teaching practices. The participants had
not had formal training in GenAl and much of what they had learned thus far was through
self-directed learning. Alice shared, “as far as going about learning new Al tools, I tend
to let the kids experiment.” In Alice’s district, she has access to a program called
MagicSchool Al in which students and teachers can use the platform for administrative
and personalized learning experiences with an emphasis on built-in safeguards and
privacy measures for monitoring student activity. Bill expressed that his approach to
learning about GenAl tools has been simple web searches. Theo stated he had learned
more about GenAl tools through district provided professional development; however,
Theo also shared that he did not explore GenAl tools independently. Interestingly, this
was a different approach than what participants had expressed in regard to the music
technology professional development they had encountered. This contrast suggests that
while participants were generally self-motivated in exploring music technologies, their
engagement with GenAl tools was more varied, influenced by access, support, and

individual comfort levels with the emerging technology.
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Similarities in Initial Study Findings

There were several areas of cross-over between the initial findings from the
individual interviews and focus group to the follow up questions regarding GenAl.
Similar to the initial findings on self-directed technology learning, most participants
learned about GenAl through hands-on exploration and simple Internet searches. This
shows a consistent learning approach across music technology and GenAl tools and
reinforces informal learning preferences across both contexts. Regarding pedagogical
change and growth, the initial study findings highlighted the participants adapting their
teaching practices though self-directed means of learning. The participants built their
knowledge base which in turn affected their adoption and use of music technology with
students. Likewise, one participant used GenAl to support new pedagogical approaches,
while others were considering the ways in which to utilize GenAl in future practice. This
emphasizes that both learning about music technology and GenAl contributed to the
educators’ ongoing pedagogical evolution.

As well, in the initial findings, educators expressed that they had created their
own resources when they perceived a deficit or a need. The participants shared that they
had used GenALl to assist in the creation of rubrics, tests, quizzes, lessons plans, and
project sheets. GenAl was used as yet another tool in the creation of resources; however,
it was appreciated for increased speed for tedious tasks. The participants initially spoke
about the ability for music technology courses to engage non-traditional music students,
making music creation more accessible. Likewise, the participants claimed that GenAl

had assisted in the creation of differentiated content and student-tailored learning
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materials. Finally, participants discussed their perceptions on formal music technology
professional development, claiming the options to be limited, inconsistent, and too broad
to effect pedagogical change. While Theo expressed he had received district PD on

GenAl, most participants still opted for a more informal approach to explored GenAl.

Differences in Initial Study Findings

In this section I focus on the differences in the findings from the follow up
questions regarding GenAl adoption and the initial findings from the individual
interviews and focus group discussion. The first difference stems from Theo’s experience
with GenAl professional development offered within his district. From the initial
findings, participants favored a more informal approach, stating that music technology
pedagogy often was too broad, or lacked relevance to the participants’ specific teaching
contexts. Theo, however, shared that he had been solely learning about GenAl tools
through district offered professional development sessions. This could reflect a possible
shift in institutional focus toward supporting emerging GenAl tools for educational
usage. Another difference was found in the ways in which the educators were engaging
with GenAl tools versus music technology tools. Participants expressed using GenAl for
repetitive or administrative tasks, whereas this topic was not emphasized in the initial
findings where resources were self-created by the participants using other means.

The educators had either opted for limited student use of GenAl tools or none at
all. This was in contrast to the heavy music technology adoption for student use in their
courses suggesting a slower integration possibly due to the newness of GenAl tools,

uncertainty, ethical hesitation, and lack of clarity in how to implement the technology in
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their teaching practices. The educators also shared that their engagement with GenAl
varied based on comfort levels and individual perceptions about the tools. As well, there
was an increased skepticism of GenAl tools due to ethical concerns. The educators
expressed a stronger caution around privacy, loss of critical thinking, loss of creativity,
and ethical implications surrounding GenAl usage with students. This is a departure from
the initial findings where skepticism was not a central tenet of discussions. These
differences reflect a shift in participants’ perceptions of formal GenAl PD, practical use
for efficiency, slower student integration, and greater ethical concerns compared to
earlier, more informal and student-centered music technology adoption. In the next
chapter I will discuss these findings in relation to the existing literature and propose
implications for future research studies within the field.
Summary

In the first section of this chapter, I summarized the career journeys, backgrounds,
and music technology program offerings of each participant. The purpose of this section
was to establish background information and teaching contexts including participant
undergraduate and graduate music technology experiences, district and student
demographics, courses offered within each program of study, hardware and software
available to the students, and program funding. These portraits enable the reader to have a
more informed foundation for the themes and sub-themes presented from participant
perspectives in the rest of the chapter sections.

In the second section, I addressed all data pertaining to research question one as

told through a narrative exploration of each topic and sub-topic. Analysis revealed that
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self-directed technology learning was reflected in the sub-themes of self-reliance, trial
and error learning, broad range of knowledge, and the changing technology landscape.
These themes were further expanded upon through specific discussion of the participants’
use of resources including colleagues, networking, social media, websites, YouTube, and
even their own students. I then addressed the pedagogical change and growth each
participant expressed through their discussions of curricular design and teaching
practices, the creation of resources, opportunities for their students’, and program growth.

In the third section, I addressed research question two. Again, I utilized a
narrative exploration of each topic and sub-topic in order to keep participants’
perspectives at the forefront of the data presentation. I discussed themes pertaining to
participants perceptions related to confidence from doing, comfort admitting the
unknown, and confidence in troubleshooting technology issues. Additionally, I addressed
themes relating to professional development via the lenses of formal professional
development offerings, self-funded and independent professional development, and
delivering professional development.

In the final section of this chapter, I discussed the findings from the follow up
questions with participants regarding GenAl perceptions. The participants expressed
similarities in their approaches to learning about GenAl tools through informal means
like Internet searches; however, notable differences from the initial interview and
discussion group findings suggested a slower integration of GenAl tools with regard to
student use, possibly due to the newness of these technologies and the participants’

skepticism and ethical concerns.
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In the next chapter, I expand upon themes presented with a more in-depth analysis
addressing the existing literature. Below, I summarize the study findings and provide
conclusions supported by the data. I further expound upon a discussion of the data
presented, the implications for the field of music education, and suggestions for future

research.
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CHAPTER FIVE: DISCUSSION
Restatement of Purpose and Research Questions
The purpose of this collective-case study was to examine how five music
technology educators engaged in self-directed learning, focusing on their perceptions of
professional development and their confidence in integrating technology into their
teaching. This study was guided by two central research questions, both of which I
designed to explore the role of self-directed technology learning in professional growth
and instructional practices among music technology educators. These questions remained
the focal point throughout the study and informed the design, data collection, and
analysis processes. First, I sought to examine the ways in which self-directed technology
learning contributed to the development of TPACK among high school music technology
educators. With this question, I aimed to uncover whether and how the educators’
independent exploration of technology informed their integration of pedagogical
strategies, technological tools, and subject context in meaningful and effective ways.
Second, I sought to investigate how self-directed technology learning influenced the
participants’ perceptions of their own preparedness and willingness to incorporate new
technologies into their teaching. Throughout the line of inquiry, I aimed to better
understand how informal learning experiences shaped confidence levels and openness to
innovation within the classroom environment. Together, these questions offered guidance
through which I was able to examine the nuanced and personal journeys educators take

when adapting to the evolving demands of music technology education.
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In this chapter, I present a discussion of the key findings of the study, which
focused on participants’ self-directed technology learning habits, TPACK development,
comfort and confidence levels with technology, perceptions of music technology
professional development offerings, and their perceptions and engagement with GenAl.
Through the findings, I offer insights into how the individual participants engaged with
resources and professional development within their teaching context and how these
factors influenced their pedagogical growth. I use the discussion to interpret the findings
in relation to existing literature and theories, providing suggestions for professional
development and resources. Finally, I provide a synthesis of key insights, along with an
examination of the study limitations and recommendations for future research and
practice in supporting music educators’ technological growth and development.

Interpretation of Findings

I interpret the findings of this current study in relation to the existing literature
across several key areas, beginning with the role of self-directed technology learning.
Previous researchers have highlighted the value of informal, self-directed learning in
fostering teacher agency and adaptability in technology integration (Bauer, 2013;
Lieberman & Pointer Mace, 2010; Macia & Garcia, 2016; Pellegrino et al., 2014). Through
the current study, I build on these points by examining how much technology educators
used self-directed learning as a pathway to develop their instructional practices. I consider
these findings alongside studies that emphasize experiential learning and reflective practice
as essential components of professional growth in technology-rich teaching environments

(Bauer et al., 2003; Tseng & Kuo, 2014).
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Additionally, I situate the findings within the growing body of literature on music
technology professional development by reinforcing the need for context-specific,
flexible learning opportunities (Bauer, 2007; Bauer, 2010; Bond, 2015). Whereas many
professional development models remain generic or technology-centered without
addressing pedagogy (McCusker, 2017), these findings support prior claims that
educators benefit from training that is customizable and allows space for educator
reflection (Bauer, 2010; Latham, 2020; Leong, 2016). I also present themes of comfort
and confidence in relation to existing literature on teacher self-efficacy (Doherty, 2021,
Gudek, 2019; Joo et al., 2018) and, more particularly, how this affected the participants’
willingness to adopt new tools and strategies in the classroom.

I then connect the findings regarding TPACK development to existing
frameworks (Bauer, 2013; Koehler & Mishra, 2005; Macrides & Angeli, 2018a; 2018b)
that underscore the complex, iterative nature of building technological, pedagogical, and
content knowledge. In doing so, I highlight how self-directed learning and reflective
professional development experiences contribute to more holistic and sustained TPACK
growth among music technology educators. Finally, I discuss the findings related to the
follow up interview questions regarding participants’ perceptions and engagement with
GenAl tools. I situate these findings not only in similarity and difference from the initial
study findings, but also within the existing literature. This chapter concludes with
implications for the field of music education and future research, as well as the

limitations of this study.
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Self-Directed Technology Learning

The five study participants shared similarities in their approaches to expanding
their technological knowledge and skills. It became evident through individual interviews
that each participant possessed a motivation to continuously build their knowledge
repertoire of the technological tools available. Bauer (2020) claimed, “the constantly
changing nature of technology results in this being a challenging dimension, making an
individual’s disposition to continue to learn and adjust to new technologies important” (p.
11). The educators in this study expressed a desire to continuously grow their knowledge
of technology, emphasizing the importance of avoiding complacency and maintaining a
mindset open to ongoing learning. Rick shared, “I continue to learn stuff constantly and
that’s kind of in my nature.” Likewise, Ari stated, “I would be a horrible, horrible teacher
if I just stayed in the stone age because this landscape changes so much.” Participants
expressed that self-directed technology learning was used most often to build their
technological knowledge. Rick and Theo shared similar experiences to one another
claiming that they were both adept at using a DAW for compositional means, but had to
teach themselves the audio engineering and mixing side of music technology. This was
echoed in Bauer’s (2013) findings that his participants’ largest means of building the
technological domains of TPACK was through self-directed learning. This aligns with
Diel (2021) and Doherty (2021), who observed that music teachers often develop
technological expertise through independent, experiential learning outside of formal
professional development.

Participants conveyed that tracking the continual changes within the industry



128

generally guided their self-directed learning pursuits. Ari stated, “I feel like I wanted to
get as authentic as possible, as real as it gets, see what they’re doing in the real industry.”
This was echoed in Ezell’s (2017) findings that teachers who engage in self-directed,
technology-enhanced professional development are more likely to apply new strategies
and remain responsive to changing educational technologies.

Participants in this study also expressed that continual changes and advances in
the technological landscape could sometimes cause them to feel overwhelmed. Rick
stated, “I am a tech-oriented person, I suppose, but this is a different level” as opposed to
general music or ensemble uses of technology. Similarly, Alice expressed, “I will say, I
found it, and I still find the amount of opportunities overwhelming,” regarding navigating
technological tools available. Bill voiced similar opinions in that despite teaching music
technology for ten years, he still considered himself a novice in the field. The
overwhelming nature of the changing technology landscape has been echoed by
participants in bell et al. (2019) who claimed a skillset in technology was necessary to
their future teaching careers, yet it was seldom covered in their undergraduate
experiences. House (2025) similarly noted that adjunct faculty with limited institutional
training often relied on self-directed learning to adapt to rapidly changing technological
contexts. Despite this, several of the current study participants also shared their strategies
to combat these feelings, including researching products to determine their usefulness and
adaptability to their specific teaching contexts.

Bauer (2013) asserted that teachers need to take several components, including

cost constraints, into account in determining whether certain technologies are beneficial



129

for classroom use. Each participant named budgetary constraints as a means of narrowing
their self-directed learning pursuits. Several researchers have found budgetary constraints
to be a significant factor influencing teacher technology usage (Brudvik & Hebert, 2020;
Dorfman, 2008; Powell, 2019). These district budgetary and approval limitations have
also forced participants to find free online programs and work arounds, which also fueled
their self-directing learning focuses. Theo shared that he needed to rely on the district IT
department to simply install software, while Alice expressed that part of the reason she
used Soundtrap was because of the contract the district held with the company. These
limiting factors helped to narrow the educators’ self-directed learning to include
mastering tools available. Regarding budgetary approval, Rick spoke to his encounters of
having to educate administrators on the costs of particular technological equipment and
why certain equipment was essential to the success of the program.

The educators in this study reported using a wide array of resources to support
their self-directed learning efforts in learning and integrating music technology. These
included colleagues, professional networks, social media, web-based resources,
technology manufacturers, YouTube, and their students. For example, Ari shared, “I
think my experience has been...it’s not scripted. It’s kind of like, “What do I need right
now?’ ‘I need to learn how to do this.” “Who can help me with this?”” As well, Bill
expressed, “I learned a lot of this stuff right along with my students.” The participants’
collective approach reflected a strong can-do attitude and a shared willingness to learn
through doing, even when faced with unfamiliar tools and concepts. Common themes of

self-reliance, trial and error learning, and the cultivation of a broad technology



130

knowledge base emerged across participant narratives. This aligns with Bauer’s (2020)
assertion that music educators must remain open to new ideas and be willing to invest the
necessary time and energy into mastering novel pedagogical and technological methods
in order to continually refine their TPACK. Similarly, Diel (2021) found that music
educators often possess interpersonal traits such as motivation, resilience, and passion for
both their craft and their students. Likewise, Lan (2022) and Tzeng et al. (2022)
highlighted that motivation, grit, and self-efficacy sustain teachers’ long-term
commitment to self-directed professional growth. These traits were clearly demonstrated
by the participants in the present study. For instance, Rick and Alice expressed that they
enjoyed learning new technology along with their students. Similarly, Ari stated, “...1
have to implement new things. I have to try new programs. I have to think of better ways,
different ways to teach the specific skills using different types of things.”

In addition to motivation and collaboration, online communities of practice and
participatory platforms played a crucial role in the participants’ learning journeys.
Multiple participants described using YouTube as a space for self-directed learning,
echoed in Cayari’s (2015) and Waldron’s (2016) work, wherein the researchers describe
YouTube as a participatory culture where educators can access user-generated content,
share their work, and receive feedback. Several participants also referenced their
involvement in broader online communities like Facebook and Reddit, aligning with
Bernard et al. (2019), who noted the value of such spaces for accessing resources,
planning support, and professional development. Tseng and Kuo (2014) further supported

this idea, having found that online communities can strengthen both relationships and
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pedagogical expertise. In Diel’s (2021) study, participants actively sought out webinars,
conferences, and self-paced learning opportunities which parallels the self-directed,
resource-rich learning environments described by the participants in this study. Based on
the findings, it appears that music technology educators not only rely on a wide network
of informal learning resources, but also thrive through active participation in reflective
learning communities which, in turn, shapes their teaching pedagogy and technological
knowledge base.
Music Technology Professional Development

All participants in this study pursued professional development opportunities in
an effort to expand their technological knowledge and better support their teaching
practices. These opportunities included attendance at respective state conferences,
conferences hosted by professional organizations, district-level training sessions, and
online continuing education courses. However, participants also cited several challenges,
including the need to self-fund many of these experiences and the difficulty in finding
time to attend due to teaching schedules, district limitations, and personal obligations.
These barriers highlight a systemic issue within music education: the availability and
accessibility of meaningful professional development tailored specifically to music
technology instruction. These findings also point to concerns about the broader structural
and ideological dynamics in music technology education. While increasing the
availability of professional development is important, access alone is insufficient if
educators lack the financial resources or institutional support to participate. This suggests

a potential funding gap and reflects a deeper trend in education that emphasizes
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individual educator responsibility, self-reliance, and professional self-investment.

Many participants described the professional development content as either too
general to be applicable, or too narrow to address the pedagogical demands of integrating
music technology into teaching. In response, several participants created and led their
own training sessions, either within district or at out-of-district conferences,
demonstrating both leadership and a critical need for more targeted teacher-informed
professional development. Rick expressed a desire to pitch a music technology skills
course for in-service music and theater teachers at his local university to assist with the
gap in relevant professional development offerings for that demographic. This aligns with
the findings of Conway (2008), who noted that mid-career and veteran music educators
often contribute to the professional development landscape by sharing their expertise
through presentations and consulting roles.

The literature supports the participants’ calls for more effective and relevant
professional development. Merrick and Joseph (2022) emphasized the importance of
training that integrates pedagogy, curriculum design, and technological tools rather than
treating these elements as separate domains. Ari shared, “...it’s really hard to find
pedagogues...but we need pedagogues that can say, ‘this is how you bring this down to a
14-year-old in your ninth-grade class.”” Garrison (2024) echoed this by asserting that
professional development must be aligned with educators’ needs, offering continuous
updates to keep pace with technological advancements. Similarly, Bauer (2010) and
Doherty (2021) both found that many music educators must learn new technologies

independently due to the lack of structured support within professional development.
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McCusker (2017) also reported that K—12 teachers are often left without sufficient job-
embedded professional development, pushing them to design and implement technology-
rich lessons largely on their own.

Several participants’ experiences reflected the need for professional development
to be both practical and teacher-centered. Theo expressed, .. .the [state] convention is
pretty worthless with music tech things. Like, somebody talking about how to use a
launch pad for one project in a class doesn’t give me anything at all, you know?” Bauer et
al. (2003) stressed the importance of ongoing support and reflection in helping educators
develop their TPACK. Latham (2020) also found that music educators favor sessions that
are differentiated, hands-on, and focused on real classroom application. This was further
supported by Leong (2016), who argued:

Teachers need professional development beyond initial teacher education that

should include updating them with recent advances in their subject disciplines,

development of new teaching approaches, learning outcomes, new circumstances
and new educational research, enabling the application of these developments into
curricula for more effective student learning and facilitating information exchange
and expertise between key stakeholders. Effective professional development
needs to be ongoing, include training, practice and feedback, and provide

adequate time and follow-up support. (p. 333)

Taken together, the findings from this study support the broader literature in highlighting
a clear need for music technology professional development that is flexible, relevant, and
deeply connected to the instructional realities faced by today’s educators.
Comfort and Confidence
The participants in this study consistently reflected on their evolving confidence

and comfort with music technology, often describing a trajectory from initial uncertainty

to practical competence. Most entered their roles without formal training in music
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technology during their undergraduate programs and did not originally intend to become
music technology educators. Bill stated, “it’s been a wild ride for sure. I never envisioned
myself doing this and now I wouldn’t do any other thing.” This mirrors Dammers’ (2012)
observation that individual teachers are often the driving force behind the creation and
development of tech-based music classes, stepping into these roles by necessity or
initiative rather than formal assignment. Theo initially pitched the idea to a supervisor, “I
said to the director of visual and performing arts, ‘Wouldn’t it be awesome if we had a

"”

music technology program? I would love to start this program!”” The participants
assumed their roles gradually and developed skills through lived classroom experiences.
As they engaged more deeply with music technology, participants expressed that their
confidence grew through a process of trial and error, learning by doing, and embracing
early failures as part of the journey.

The self-directed learning approach fostered a sensible and resilient mindset
among participants. Each reported feeling relatively confident with the tools and
technologies used in their daily teaching. The educators also expressed comfort with the
tools and technologies used in their daily teaching. The educators also expressed comfort
with troubleshooting technical issues, often using online resources such as web searches,
YouTube, Reddit, and consulting students or colleagues when problems arose. On
troubleshooting, Ari shared, “I usually troubleshoot. Of course, I show my students so
they can troubleshoot and then I send them to troubleshoot for me sometimes.” This

flexible, on-the-go problem-solving approach reflects the findings in Diel (2021), who

noted that educators often become more confident when they allow themselves room for
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experimentation and develop adaptive teaching strategies in the face of technological
challenges.

The participants’ experiences also support research indicating that confidence and
comfort with technology are less about formal qualifications and more about exposure,
experiences, and self-motivation. Specifically, Rick stated, ‘now, I would say that I’ve
developed a confidence where any piece of software, any piece of hardware at all,
nothing really intimidates me.” Similarly, Alice expressed, “the bottom line is I’ve grown
in comfort.” Holliman (2021) found that increased technology use led to greater comfort
levels, independent of a teacher’s years of service or degree level. Teachers who trained
themselves reported more consistent growth in their comfort with technology. Likewise,
Dobherty (2021) noted that while many educators initially express concerns about their
knowledge of specific technologies, confidence improved over time through hands-on
engagement.

Several studies reinforce the idea that teacher self-efficacy and attitude toward
technology are pivotal factors in successful integration. Gudek (2019) found a strong
correlation between music teachers’ computer self-efficacy and their attitudes toward
digital tools. Sawyer (2017) reported that perceived skill and usefulness were predictive
of a teacher’s likelihood to integrate technology effectively. Welch (2013) also
emphasized the importance of peer-based support systems, like the Instructional
Technology Resource Teacher (ITRT) model, in improving teacher comfort and
increasing the probability of using technology for instruction. This suggests that

confidence is not innate, but built through experience, reflection, and support, which were
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trends strongly echoed by the participants in this study. Music technology educators
benefit from a learning culture that values risk-taking, ongoing exploration, and support
networks. The participants’ narratives illustrate the importance of individual motivation
and a passion for students and learning outcomes.

Developing TPACK

Participants in this study demonstrated ongoing development of TPACK through
a reflective and practice-based approach. They consistently evaluated technology for its
relevance and usefulness in the classroom, adapting their curricula, instruction strategies,
and tool selection based on student needs and evolving teaching goals. On evaluating new
software, Theo shared:

...I need to have an idea where they can do something that is achievable for them.

And it’s kind of based on that. Can I use this to teach them something that is

related to the curriculum I wrote? Will it eventually get them to further

understand Pro Tools?
Rather than using technology for its own sake, participants made informed decisions
grounded in pedagogical intent, aligning with Bauer’s (2013) assertion that technology
should serve as a tool to advance curricular goals, working in tandem with pedagogical
and content knowledge.

A recurrent theme across participant narratives was the transition toward more
student-centered, project-based learning environments, with teachers taking on the role of
facilitator. Ari spoke explicitly about her thought process when first starting in her
current role, “this is going to be a project-based situation. Okay. I’m not used to that.

Let’s see what kind of projects are out there.” As the participants became more familiar

with specific technologies, whether through self-directed learning or professional
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development, they were better equipped to plan rigorous and meaningful instruction. This
echoes Diel’s (2021) findings where participants developed their TPACK by
independently researching technologies, testing them before classroom implementation,
and critically evaluating their impact on student learning. Likewise, Dorfman (2015)
emphasized that both formal and informal learning experiences contribute to the
development of technological skills and conceptual understandings that influence the
instructional activities music educators design.

The reflective nature of the participants’ practice echoes the professional
challenges described by Merrick and Joseph (2022), who noted that keeping pace with
technological change requires continual adjustments to pedagogy and knowledge
frameworks. Ari shared:

I try to implement something else, something new because as you know, music

technology is broad. There’s a lot that fits under that umbrella and there’s a lot

that changes constantly. So, I kind of go by what my students show interest in or

what I think they would like.
Adjustments such as these demand time, intentionality, and support. The educators in this
study embraced that challenge, using the growing knowledge base to adapt and expand
their programs in ways that best served their students. On his students’ interests, Bill
shared, “the beauty of the class is that I can take the students where they’re at, what their
interests are, and just lead them in a direction.” Odajima (2019) similarly found that
meaningful TPACK development is rooted not in technology itself, but in pedagogical
understanding and the contextual relevance of professional development. Effective

TPACK-based PD led to a shift toward more student-centered practices, a trend clearly

visible in the experiences of the current study participants.
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Despite these efforts, the development of TPACK in music technology remains
undertheorized, in part due to the disconnect between traditional music education and
emerging digital tools. As Walzer (2024) explained, the lag in theoretical scholarship
around music technology pedagogy may stem from generational gaps among music
educators and scholars, with those trained before the digital era lacking firsthand
experience with modern tools. Rick mused, “I think that’s the reflection of the youth in
the field, right? There‘s no way to have done it before. If you’re talking about the
engineering side, there was no ‘before” whatever this is.” This disconnect reinforced the
importance of teacher-led innovation, as participants in this study continued to build their
technological, pedagogical, and content knowledge in real time, through experimentation,
reflection, and active engagement with their professional communities and students.

Perceptions and Engagement with GenAl

The findings from the follow-up questions regarding participants’ perceptions and
current practices involving GenAl reveal both alignment and friction between the current
literature on GenAl in music education. While the potential of GenAl to support
creativity, efficiency, and differentiated learning is reflected in both the literature (Cheng,
2025; Holster, 2024; Wang, 2025) and participant narratives, significant ethical
skepticism, varying degrees of integration, and practical challenges remained.
Participants expressed a complex scope of perceptions ranging from cautious interest,
hesitation, and resistance, which offered a perspective on the pedagogical shift that
GenAl integration introduced.

Much like Holster’s (2024) findings, participants in this study emphasized the
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value of GenAl in supporting administrative and planning tasks. For several participants,
GenAl was framed as a tool for efficiency. Ari, for example, saw value in how GenAl
could support differentiated instruction in her courses:

In a subject like music technology, where students come in with varying levels of

experience, Al could assist in generating tutorials or step-by-step written

instructions that are tailored to different levels of understanding. This kind of
support could help students work more independently, reinforce concepts outside
of class time, and reduce the barriers that some learners face when engaging with
new material or materials that are challenging at first sight.
This sentiment is reflected in ongoing discourse surrounding the capacity of GenAl to
personalize learning (Cheng, 2025; Karatas & Aksu Atag, 2025), especially in domains
where students arrive with varied levels of prior experience. Bill expressed similar ideas
to Ari sharing:
I use ChatGPT and Claude.ai to help me create some building blocks for different
lessons and how to approach them from the perspective of a high school student
who may not know a lot about music versus a high school student who has been
doing music since fourth grade.
Participants in this study had begun to test out GenAl utility for clerical tasks, but had
started to imagine more student-centered approaches to its usage.

Despite moments of creative exploration, the participants shared concerns about
ethical use, overdependence, and the erosion of teaching and creative practices. The idea
that GenAl might bypass critical thinking emerged repeatedly. Ari articulated this worry:

To be honest, I haven’t actively sought out new Al tools yet. Part of that

hesitation comes from a concern about becoming overly reliant on them. I worry

that if I lean too heavily on Al I might lose touch with some of the foundational
skills I’ve developed...

This mirrors Cheng’s (2025) concerns about creativity erosion through overuse, as well

as O’Leary’s (2025) warnings that educators may become detached from pedagogy as
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they adopt GenAl for productivity. Unlike other music technology tools, participants
previously explored through self-directed learning, GenAl tools appeared to evoke more
internal questioning among participants surrounding what might be gained or lost
pedagogically.

Rick took this ethical critique even further, positioning GenAl as more than just a
pedagogical issue, questioning its legitimacy and motivations behind the strong
institutional push. He claimed that he was unimpressed with the capabilities of GenAl
thus far and stated, “I’m highly disappointed in Al beyond the novelty effect and I’'m
skeptical.” This aligns closely with bell’s (2025) and Tref3’s (2025) warnings about
corporate influence and the commercialization of Al in education, suggesting that
educators may resist adoption not because of technophobia, but due to uncertainty about
transparency in GenAl design. This was also echoed by Holster (2024) who brough
attention to the opaque data practices and the ethical burdens placed upon teachers to
make sense of the inner workings of GenAl.

Although, some literature points to increasing GenAl experimentation by
educators (Celik, 2023; Xu et al., 2025), participants in this study conveyed a hesitant and
uneven pattern of adoption. While some expressed curiosity, others had not yet used
GenAl with students, citing either time constraints or lack of clarity around how to use
the tools meaningfully. Theo, for example, noted that although he had used GenAl for
generating assessments, he remained skeptical of its overall value. He shared, “I think it
could be helpful when creating tedious things like questions for quizzes and tests, but I

think it requires too much proofreading to be useful beyond that.” Similarly, Rick and
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Bill had experimented with GenAl tools, but found them underwhelming or not yet ready
for integration. Rick reflected his broader ambivalence, noting that while he had not ruled
out future use, his hesitation stemmed from both skepticism and responsibility to ensure
student privacy. He stated, “I will probably end up having to use Al in some capacity just
so that students are aware of it so that they don’t get totally screwed over by an unknown
entity.” Meanwhile, Alice articulated a tension between her sense of curiosity and
overwhelm. She expressed, “...Al is faster than we are, so it’s almost an unconquerable
market.” Her perspective reflects the rapidly evolving nature of GenAl tools, where
teachers can feel overwhelmed by the endless possibilities of a changing technological
landscape.

Much like the initial findings regarding music technology, participants reported
informal and self-directed approaches to learning about GenAl tools. Bill described his
process simply, “really, it’s just research. It’s just searching the web.” This echoes Hava
and Babayigit’s (2025) assertion that many educators explore GenAl tools independently,
which can lead to both innovation and inconsistency in pedagogic knowledge. In contrast
to the perceived irrelevance of formal PD reported in the initial findings, Theo noted that
he had learned about GenAl through district-offered training. This suggests a possible
institutional shift in PD priorities and a small, but notable divergence among participants.

The experiences of the educators in this study both mirror and complicate the
existing literature on GenAl integration. While the educators valued the time-saving and
adaptive features of GenAl tools for differentiated instruction, they remained wary of its

influence on pedagogy, creativity, and ethics. The participants’ insights support calls for
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critical Al literacy (bell, 2025; O’Leary, 2025; TreB3, 2025), pedagogy-centered PD (Hava
& Babayigit, 2025; Xu et al., 2025), and greater institutional supports (Cheng, 2025;
Karatas & Aksu Atag, 2025;) to ensure GenAl is adopted thoughtfully and in alignment
with pedagogical values.
Implications for Music Education

Through the discussion of findings from this study, I emphasized several needs
within music teacher education, namely the modeling of technology as essential to
teacher pedagogical practice. The study participants’ use of self-directed technology
learning, informal learning opportunities, and social media communities stressed the
lacking opportunities and depth of formal professional development. Teachers would
benefit from preparation programs and professional development offerings that include
flexible, teacher-centered programming in order to assist educators in developing the
necessary tools to teach in technology-dense environments. The music educators in this
study utilized experimentation, while reflecting on pedagogical successes and failures to
develop TPACK. These types of experiences are not only valuable to educators in
refining practice, but also set a precedent and model for students in a growing digital
landscape to embrace risk-taking and self-directed learning to problem solve.

Increasingly, the educators were also experimenting with GenAl tools, often
without structured guidance. This underscores the need for professional development
specifically tailored to music education that addressed not just GenAl functionality, but
also its ethical, creative, and pedagogical uses. Many of the participants expressed

hesitation around over-reliance on such tools and concerns about their ethical opacity,
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which highlights the importance of embedding critical Al literacy into music teacher
education and professional development. Doing so could empower educators to make
thoughtful, informed decisions about how to incorporate GenAl into their teaching
practices.

Participants expressed inherent issues associated with one-size-fits-all
professional development offerings. Participants repeatedly described how most available
professional development lacked contextual and practical applicability. This led the
educators to create their own learning pathways with some even leading professional
development to fill the void. Educators may benefit from professional development
focused on differentiated learning experiences that are customizable, dependent on
educator needs. Professional organizations may benefit from prioritizing professional
development offerings with ongoing, embedded supports to ensure music educators are
capable of using technological tools successfully and are confident in their abilities to
adapt tools for student needs. While one participant’s district had begun offering training
on GenAl, most of the educators relied on self-directed exploration. Institutions may
benefit from providing ongoing and clear policy guidance aligned with the pedagogical
values specific to the arts to ensure responsible and effective use of these tools.

Finally, the participants’ experiences and perceptions emphasized the important
role of self-motivation, adaptability, and reflective teacher practice in navigating
technological landscapes. The study participants’ comfort and confidence were built
through classroom experiences, reflection, and a willingness to grow pedagogically. This

has significant implications for how music educator programs assess teacher readiness
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and support career-long learning. Teacher education programs and professional
development initiatives can begin integrating opportunities for self-directed, collaborative
technology learning, allowing music educators to build confidence and pedagogical
fluency in authentic, supportive contexts. These approaches may also serve as a model
for incorporating GenAl thoughtfully, ensuring that use enhances rather than diminishes
creative and pedagogical intentions.
Implications for Future Research

Further research evaluating professional development offerings designed for
music technology educators would be beneficial in assisting in the development of more
effective training models. Research is warranted in assessing the effectiveness of
customizable programs tailored for individual teaching contexts and needs, as opposed to
the one-size-fits-all models. This research could be helpful in better structuring
professional development offerings for music technology educators. There is also a need
for research that investigates how time, reflection, and continued access to resources
influences the success and sustainability of professional development programs. This
information could be useful not only for professional development design, but also in
assisting in creating more tailored opportunities for music technology educators. It may
be beneficial for researchers to aim to identify best practices for fostering long-term
professional growth in the rapidly evolving field of music technology education. Again,
this could help to create better professional development opportunities tailored to
different educational contexts.

As GenAl becomes more prominent in educational contexts, longitudinal studies
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examining the evolving impact on music pedagogy are needed. Such studies could
explore whether GenAl adoption follows similar patterns to the adoption of other
technologies in music education, or if it introduces new challenges and opportunities
unique to Al. Additionally, while this study focused on music technology educators,
future research could examine how students perceive GenAl, particularly regarding its
influence on creativity, feedback, and autonomy in music-making.

Furthermore, there is a need for research involving larger, more diverse
populations of music technology educators to broaden the understanding of teachers’
needs within the field. Expanding the participant pool in future studies could help to
validate and refine the themes identified in this study, supporting the development of
more targeted and effective teacher preparation and professional learning experiences. As
well, research examining gender-based differences and the effect on comfort and
confidence levels among music technology educators could yield insights into how
identity-related factors influence professional development needs. Such findings could
inform more inclusive support strategies within ongoing training programs. Likewise,
studies on gender-based differences and their impact on overall career sustainability
among music technology educators is warranted. This could help inform efforts to foster
more equitable and supportive professional learning experiences.

Finally, several study participants questioned the corporate motivations behind
GenAl and raised concerns about transparency and data use. Future research could
explore how trust, data ethics, and institutional supports shape educators’ willingness to

adopt GenAl tools. Additionally, longitudinal studies that track music technology
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educators from college through their careers are encouraged to evaluate the effectiveness

of higher education training programs and how training shapes professional pathways

over time. While such research may not directly influence institutional practices, it could

contribute valuable understandings into how educators apply their training and help build

a foundation for future studies focused on supporting educator growth and retention.
Study Limitations

This study includes several limitations that must be considered when interpreting
the findings. First, the participant sample was not randomized. I selected participants via
purposeful sampling to gain a more in-depth understanding of each participant. The
sample size was limited to only five participants, all of whom were high school music
technology educators, which also restricts the scope of the results. I intentionally kept the
participant pool relatively small in order to present a more detailed and focused view of
each participants’ experiences and perceptions. As a result, the findings cannot be
generalized to a broader population, particularly since experiences may differ for music
technology educators teaching younger grade levels. Likewise, each participant taught at
schools with established music technology programs and varying degrees of
administrative support.

Additionally, the study participants resided in four states within a relatively close
geographical range. This potentially could result in the similar professional development
experiences across the group. Other limited factors included the length of the study. The
study was conducted within a six-week period during the summer of 2024, with follow

up questions in the summer of 2025 to cover the emergence of Al tools in education. This
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was done in order to maintain relevancy of the collected data as the technological field is
constantly changing (bell et al., 2025). As such, another limitation of this study is the
relative newness and rapid evolution of GenAl tools, which may affect the longevity and
generalizability of these findings as technologies, capabilities, and educational
applications continue to develop. Despite producing significant data, more time and
conversations could have yielded different topics and results. The study limitations
emphasize a growing need for further research with a more diverse participant pool to
better understand the experiences of the broader music technology educator community.
Conclusion

In this study, I examined the influence of self-directed technology learning habits
on TPACK development, confidence, and comfort in technology-rich teaching
environments for five high school music technology educators. The participants
possessed an intrinsic motivation while utilizing self-directed learning, trial and error
learning, and reflection to develop technological skills and pedagogy. The participants
actively sought resources and adapted to an evolving technological landscape while
taking on leadership roles within their classrooms and larger professional development
communities.

The findings of this study indicate the value of individualized, context-specific
professional development in shaping pedagogy. The participants’ confidence, comfort,
and skills grew through hands-on learning and student-centered teaching approaches.
Formal professional development offerings did not meet the participants’ needs which led

to self-directed learning pursuits.
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Through the findings, I expanded upon the existing literature regarding TPACK
development, self-efficacy, and the evolving role of the teacher in technology-dense
teaching environments. The music educators in this study demonstrated resiliency and
creativity in adapting to the instructional demands within their classrooms. There is a
need for professional development and further studies that prioritize the lived experiences
and needs of music technology educators. Based on the findings of this study, I
emphasized the urgent need to equip educators with the tools, confidence, and

pedagogical strategies to lead in technology-dense educational environments.
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APPENDIX A
Initial Interview Questions

Could you tell me about your journey and background toward becoming a music
technology educator?

Could you tell me about your exposure to music technology during your
undergraduate degree?

Could you tell me about the music technology program you currently teach? Who
designed the curriculum? How are courses set up? Are there prerequisites?

What technology is available for student use in the classroom? How is the lab set up?

Could you tell me about your initial levels of confidence and comfortability with
technology in your teaching practice? How do your levels of confidence and
comfortability compare at present?

Could you tell me about your initial levels of confidence and comfortability with
troubleshooting technological issues? How do your levels of confidence and
comfortability with troubleshooting compare now?

Could you tell me about how you personally go about learning new technology?
What sources have you used? What have you found most helpful?

Could you tell me about the process of implementing new technology into your
teaching practice? How do you get approval in your district? How do you introduce
the new technology to your students?

Is there anything else you would like to share about your music technology,
pedagogy, or context knowledge that we have not covered so far?
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APPENDIX B
Focus Group Discussion Guiding Questions

1. Could each of you tell me about the music technology professional development you
have encountered? What have you found useful and why? Are there any music
technology professional development offerings you have found not useful and why?

2. Have you had to fund professional development personally or does your district pay
or assist in any way?

3. How long does it usually take each of you to go through the self-teaching process in
regard to new technology? How long before you feel comfortable enough to teach it
to your students and implement that technology in your teaching practice?
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APPENDIX C
Follow up Interview Questions
. Are you currently using Al in your instruction?
If so, in what capacities are you using AI?
What are your thoughts regarding Al in terms of using it within your courses?

Can you detail your process to learning about new Al tools?
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APPENDIX D
Letter of Introduction

Alyssa Campanini
aversagg@bu.edu

RE: Participation in a research study
Dear (prospective participant name):

My name is Alyssa Campanini, I am a doctoral student in music education at Boston
University, and I am conducting a study regarding music technology educators and their
technology self-exploration habits. The purpose of this study is to discover the ways in
which music technology educators learn about new technology and then implement them
in their teaching practice.

I will be conducting a one hour Zoom interview with each participant separately and then
conclude with a one hour Zoom focus group with all participants. Questions will only
pertain to the study topics and you will have the freedom to expound on answers in any
way you choose. I am looking to get the bulk of the interviews done during the summer
as the school year is hectic for everyone, especially educators, and I do not wish to cause
further stress with busy schedules once the school year commences.

If you are willing to participate, I will send over a document detailing more about the
proposed study/agreement of your participation.

Looking forward to hearing from you!
Alyssa Campanini

DMA Candidate
Boston University
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APPENDIX E

Letter of Participation and Consent Form

Protocol Title: TPACK Development through Self-Exploration: Music Technology
Educators Perceptions and Experiences

Principal Investigator: Alyssa Campanini

Description of Study Population: Secondary Music Technology Educators

Version Date: July 8, 2024

Re: Informed Consent Form for Research Study

Invitation to Participate

You are being invited to participate in a research study that will be conducted as part of my doctoral
studies in Music Education at Boston University. The purpose of my research study is to amplify
the voices and illuminate the expressed technology self-exploration habits of those who teach
music technology at the secondary level.

Participants who take part in this research study will be in this study for a maximum of 2-3 months.
During this time, I will arrange to meet with each participant separately at their convenience as
part of the interview process, lasting 45-60 minutes via Zoom. Finally, I will arrange to meet with
all participants together for a focus group session, again lasting 45-60 minutes via Zoom.
Additionally, participants taking part in this study will receive a transcript of their interview to
review for accuracy and/or clarification of statements. Any further correspondence will be
conducted through email or phone conversation.

There are no risks involved with taking part in this research study.

Introduction

Please read this form carefully. The purpose of this form is to provide you with important
information about taking part in a research study. If you have any questions about the research or
any portion of this form, please ask. Taking part in this research study is up to you. If you decide
to take part in this research study and accept the conditions outlined, I will ask you to check the
relevant boxes and sign page 3 of this form. I will give you a copy of the signed form.

What should I know about a research study?

Participation in research is voluntary, which means that it is something for which you volunteer.
It is your choice to participate in the study, or not to participate. If you choose to participate now,
you may change your mind and stop participating later. If you decide not to participate, that
decision will not result in any penalty or loss of benefits to which you are otherwise entitled.

How long will I take part in this research study?

You will be in this research study for approximately two-three months. During this time, I will
arrange to meet with you individually at your convenience via Zoom as part of the interview
protocol, lasting 45-60 minutes. During the interview, we will discuss your particular teaching

Page 1 of 3
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context, your technology self-exploration habits and your comfortability with utilizing specific
technologies in your teaching practice. Participants in the study will also engage in a focus group
session with all participants present via Zoom. All interviews will be recorded and transcribed. If
you do not wish to be recorded, notes will be taken by hand. Any further correspondence will occur
by email or phone.

Loss of Confidentiality
I will protect your privacy by using pseudonyms (fake names) and your information will not be

shared with a third party. Your information will be stored in a password-protected computer.

Will I get paid for taking part in this research study?
You will not be paid for taking part in this study.

What will it cost me to take part in this research study?
There are no costs to you for taking part in this research study.

Sincerely,

Alyssa Campanini

Page 2 of 3
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CONSENT FORM

I consent to the use of unidentified quotes obtained during the study in the dissemination of
this research.

O YES ONO

I agree to participate in the following (check all that apply):
O INTERVIEWS [0 FOCUS GROUP O EMAIL CORRESPONDENCE 0O NEITHER

I agree to be:
[ Video-Recorded [0 Audio-Recorded [0 NO Recordings

Statement of Consent

I have read the information in this consent form and have had the nature of the study explained to
me. | have been given the chance to ask questions, my questions have been answered to my
satisfaction, and I agree to participate in the study.

SIGNATURE

Name of Study Participant

Signature of Study Participant Date

I have explained the research to the research participant and answered all their questions. I will
give a copy of the signed consent form to the participant.

Name of Person Obtaining Consent

Signature of Person Obtaining Consent Date

Page 3 of 3
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APPENDIX F

IRB Application and Acceptance

|[BOSTON |
UNIVERSITY

Proto IRB USI

RESEARCH WITH HUMAN SUBJECTS DETERMINATION FORM

Instructions: Please complete and submit this form via email to IRB@bu.edu along with any supporting documentation, such as a grant or contract
supporting the project, data collection forms and other materials (e.g. assessments, questionnaires) to be used in the project.

Date: 2/21/2024
Project Title: TPACK Development through Self-Exploration: Music Technology

Educator Perceptions and Experiences

Principal Investigator: Alyssa Campanini
PI Email: aversagg@bu.edu
PI Phone #: -
Department/School: College of Fine Arts
Project Funding Source: N/A

Faculty Adyvisor, if applicable: Dr. Brian W. Kellum

1. Please provide a brief description of the project: Please be sure to include how you will be collecting data, how many
participants you will enroll, and the location of the research.

This case study will attempt to understand the perceptions and experiences of current music technology
educators involving technology self-exploration and technological, pegagogical and content knowledge
(TPACK). A total of 5 participants will be selected from various locations within the continental United States.
Data will be collected through individual participant interviews and a single focus group interview with all
participants. The interviews and focus group will be conducted via the videoconferencing application Zoom
with each session lasting approximately an hour in length.

2. The project is a systematic investigation XKYes [OINo

Check if ‘Yes®
X The project will attempt to answer research questions (e.g. includes a hypothesis,
research methods such as randomization, comparison of techniques/groups)
X The project is methodologically driven (information collected s
organized/consistent, guided by data, actual experiences or clinical results)
= Conclusions will be drawn from the results

3. The project is designed to contribute to generalizable knowledge CJYes XINo
Check if *Yes’

O Results will contribute to a theoretical framework of established knowledge

O Results are expected to be generalized to a larger population beyond the site of data
collection and in some circumstances, the population being studied

O Results are intended to be replicated in other settings

4. The project involves ‘human subjects’ XYes [INo
Check if *Yes’

| X I The subjects of the research are currently alive

Page | 1
Charles River Campus Institutional Review Board / 25 Buick Street Suite 158 / IRB@BU.edu/617.358.6115
Version Date: January 10, 2022
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Protoco IRB USI

The information to be collected is about the subjects (e.g. personal information
about the individuals, not about products, organizations, systems, etc.)

X Information/biospecimens will be collected by an intervention or interaction with
the subjects AND the Investigator will use, study or analyze the info/biospecimens
= The Investigator obtains, uses, studies, analyzes or generates identifiable private
information or identifiable biospecimens.

If you have answered ‘Yes” to all of the questions in 2, 3 & 4, you likely need IRB review/approval.

Principal Investigator Certification / Signatures
By signing below, you certify that the information contained in this Application is true, complete, and accurate.

Principal Investigator Signature: Date: Fcbruary 21, 2024

Faculty Advisor Signature (for student researchers): - Date: March 7, 2023

Submission: This form can be completed, signed, scanned and submitted to the IRB at irb{@bu.edu.

IRB USE ONLY:

& Does not meet the definition of ‘rescarch’ under 45 CFR 46.102(1)

O Does not meet the definition of ‘human subjects’ under 45 CFR 46.102(e)

O Requires more information to make a determination.
If yes, describe here: Click or tap here to enter text,

O Requires IRB Review. Investigator should complete the following IRB Application:
[0 Exemption Application [J Expedited and Full Board Review Application

Analyst/Reviewer Signature: Date of Determination: 3/18/2024

45 CFR 45.102(1)*

(1) Research means a systematic investigation, including research development, testing, and evaluation, designed to develop or contribute to generalizable knowledge.
Activities that meet this definition constitute research for purposes of this policy, whether or not they are conducted or supported under a program that is considered
research for other purposes. For example. some demonstration and service programs may include research activities. For purposes of this part, the following activities are
deemed not to be rescarch:

(1) Scholarly and journalistic activities (e.g., oral history. journalism, biography. literary criticism, legal research, and histoncal scholarship), including the collection
and use of information, that focus directly on the specific individuals about whom the information 1s collected.

(2) Public health surveillance activities, including the collection and testing of imformation or biospecimens, conducted, supported. requested, ordered, required, or
authorized by a public health authonity. Such activities are limited to those necessary to allow a public health authonity to identify. monitor, assess, or investigate
potential public health signals. onsets of discase outbreaks, or conditions of public health importance (including trends, signals, risk factors, patterns in diseases,
or Increases in injuries from using consumer products). Such activities include those associated with providing timely situational awareness and priority setting
during the course of an event or crisis that threatens public health (including natural or man-made disasters).

(3) Collection and analysis of information, biospecimens, or records by or for a criminal justice agency for activities authonized by law or court order solely for
cnminal justice or criminal investigative purposes.

(4)  Authorized operational activities (as determined by cach agency) in support of intelligence, b land sccurity, defi or other | security
45 CFR 46.102(e)**
(e)(1) Human subject means a living individual about whom an o (whether prof | or student) conducting research:

(1) Obtains information or biospecimens through mtervention or mteraction with the individual, and uses, studies, or analyzes the information or biospecimens;
or
(i1) Obtains, uses, studies, analyzes, or generates identifiable private information or identifiable biospecimens,
(2)  Intervention includes both physical procedures by which information or biospeci are gath
subject’s environment that are performed for research purposes,
(3)  Interaction includes communication or interpersonal contact between investigator and subject.
(4)  Private information includes information about behavior that oceurs in a context in which an individual can nably expect that no observation or recording
is taking place, and information that has been provided for specific purposes by an individual and that the individual can reasonably expect will not be made
public (e.g., a medical record).

I(e.g. venif ) and ipulations of the subject or the

Page | 2
Charles River Campus Institutional Review Board / 25 Buick Street Suite 158 / IRB@BU.edu /617.358.6115
Version Date: January 10, 2022



158

BIBLIOGRAPHY

Abbitt, J. A. (2011). Measuring technological pedagogical content knowledge in
preservice teacher education: A review of current methods and instruments.
Journal of Research on Technology in Education, 43(4), 281-300.

Abou Said, S., & Abdallah, W. (2024). Enhancing lifelong learning and professional
growth: Exploring the role of self-directed learning for university educators.
Journal of Adult and Continuing Education, 30(2), 439—-462.
https://doi.org/10.1177/14779714241236282

Abrahams, F. (2009). Examining the preservice practicum experience of undergraduate
music education majors: Exploring connections and dispositions through multiple
perspectives a critical grounded theory. Journal of Music Teacher Education,
19(1), 80-92. https://doi.org/10.1177/1057083709344044

Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and Human
Decision Processes, 50(2), 179-211. https://doi.org/10.1016/0749-
5978(91)90020-T

Albert, D. J. (2015). Social media in music education: Extending learning to where
students “live.” Music Educators Journal, 102(2), 31-38.
https://doi.org/10.1177/0027432115606976

Angeli, C. & Valanides, N. (2009). Epistemological and methodological issues for the
conceptualization, development, and assessment of ICT-TPCK: Advances in
technological pedagogical content knowledge (TPCK), Computers and
Education, 52(1), 154-68.

Bannerman, J. K., & O’Leary, E. J. (2021). Digital natives unplugged: Challenging
assumptions of preservice music educators’ technological skills. Journal of Music
Teacher Education, 30(2), 10-23. https://doi.org/10.1177/1057083720951462

Baran, E., Canbazoglu-Bilici, S. & Uygun, E. (2016). TPACK-based professional
development programs in in-service science teacher education. In M. C. Herring,
M. J. Koehler and P. Mishra (eds), Handbook of technological pedagogical
content knowledge (TPACK) for educators (p. 271-283). Routledge.

Bauer, W. L. (2007). Research on professional development for experienced music
teachers. Journal of Music Teacher Education, 17(1), 12-21.
https://doi.org/10.1177/10570837070170010105

Bauer, W. L. (2010). Your personal learning network: Professional development on
demand. Music Educators Journal, 97(2), 37-42.



159

Bauer, W. 1. (2013). The acquisition of musical technological pedagogical and content
knowledge. Journal of Music Teacher Education, 22(2), 51-64.
https://doi.org/10.1177/1057083712457881

Bauer, W. L. (2020). Music learning today: Digital pedagogy for creating, performing
and responding to music (2" ed.). Oxford University Press.

Bauer, W. 1., & Dammers, R. J. (2016). Technology in music teacher education: A
national survey. Research Perspectives in Music Education, 18(1), 2—15.

Bauer, W. 1., & Mito, H. (2016). ICT in music education. In A. King, E. Himonides, S.A.
Ruthmann, & S. A. Ruthmann (Eds.), The Routledge companion to music,
technology, and education (pp. 91-102). Taylor & Francis Group.

Bauer, W. L., Reese, S., & McAllister, P. A. (2003). Transforming music teaching via
technology: The role of professional development. Journal of Research in Music
Education, 51(4), 289-301. https://doi.org/10.2307/3345656

Bautista, A., Estrada, C., Jaravata, A. M., Mangaser, L. M., Narag, F., Soquila, R., &
Asuncion, R. J. (2024). Preservice teachers’ readiness towards integrating Al-
based tools in education: A TPACK approach. Educational Process: International
Journal, 13(3), 40—68. https://doi.org/10.22521/edupij.2024.133.3

Beckstead, D. (2001). Will technology transform music education? Music Educators
Journal, 87(6), 44—49.

bell, a. p. (2025). Pedagogy of the prompt: Music education, artificial intelligence, and
big tech magic. Action, Criticism, and Theory for Music Education, 24(3), 202—
244. https://doi.org/10.22176/act24.3.202

bell, a. p., Jiang, R., & Daly, M. (2025). Music education and artificial intelligence: A
conversational editorial. Action, Criticism, and Theory for Music Education,
24(3), 1-15. https://doi.org/10.22176/act24.3.1

bell, a. p., Stelter, R., Ahenda, K., & Bahhadi, J. (2019). CanRock classroom: Two pre-
service teachers’ experiences of a popular music pedagogy course in Canada.
Journal of Popular Music Education, 3(3), 451-468.
https://doi.org/10.1386/jpme 00006 1

Benedict, C., & O’Leary, J. (2019). Reconceptualizing “music making”: Music
technology and freedom in the age of neoliberalism. Action, Criticism, and
Theory for Music Education, 18(1), 26—43. https://doi.org/10.22176/act18.1.26



160

Bernard, C. F., Weiss, L., & Abeles, H. (2018). Space to share: Interactions among music
teachers in an online community of practice. Bulletin of the Council for Research
in Music Education, 215, 75. https://doi.org/10.5406/bulcouresmusedu.215.0075

Berry, S. (2019). Professional development for online faculty: Instructors’ perspectives
on cultivating technical, pedagogical and content knowledge in a distance
program. Journal of Computing in Higher Education, 31(1), 121-136.
https://doi.org/10.1007/s12528-018-9194-0

Biasutti, M. (2011). The student experience of a collaborative e-learning university
module. Computers & Education, 57(3), 1865—-1875.
https://doi.org/10.1016/j.compedu.2011.04.006

Biasutti, M., Frate, S., & Concina, E. (2019). Music teachers’ professional development:
Assessing a three-year collaborative online course. Music Education Research,
21(1), 116-133. https://doi.org/10.1080/14613808.2018.1534818

Blackwell, J. (2018). Music program alumni’s perceptions of professional skills, abilities,
and job satisfaction: A secondary analysis of the 2011, 2012, and 2013 Strategic
National Arts Alumni Project (SNAAP) survey. Journal of Research in Music
Education, 66(2), 190-209. https://doi.org/10.1177/0022429418772534

Bond, D. B. (2015). The implementation and evaluation of a professional development
program to improve the integration of technology into the curriculum: An action
research study [Dissertation, Capella University]. ProQuest.

Bourdieu, P. (1977). Outline of a theory and practice. Cambridge University Press.

Bowles, C. (2003). The self-expressed professional development needs of music
educators. Update: Applications of Research in Music Education, 21(2), 48—63.

Brudvik, S., & Hebert, D. G. (2020). What’s stopping you? Impediments to incorporating
popular music technologies in schools. Journal of Popular Music Education, 4(2),
135-152. https://doi.org/10.1386/jpme 00022 1

Burnard, P. (2007). Reframing creativity and technology: Promoting pedagogic change in
music education. Journal of Music, Technology, and Education, 1(1), 37-55.
https://doi.org/10.1386/jmte.1.1.37/1

Burnard, P. (2010). Creativity and technology: Critical agents of change in the work and
lives of music teachers. In Music education with digital technology.: Education
and digital technology (Finney, J., Burnard, P. (Eds.)., pp. 196-206). Bloomsbury
Publishing Plc.



161

Calderon-Garrido, D., & Gustems-Carnicer, J. (2021). Adaptations of music education in
primary and secondary school due to COVID-19: The experience in Spain. Music
Education Research, 23(2), 139-150.
https://doi.org/10.1080/14613808.2021.1902488

Camlin, D. A., & Lisboa, T. (2021). The digital ‘turn’ in music education. Music
Education Research, 23(2), 129-138.
https://doi.org/10.1080/14613808.2021.1908792

Cayari, C. (2015). Participatory culture and informal music learning through video
creation in the curriculum. International Journal of Community Music, 8(1), 41—
57. https://doi.org/10.1386/ijcm.8.1.41 1

Celik, I. (2023). Towards intelligent-TPACK: An empirical study on teachers’
professional knowledge to ethically integrate artificial intelligence (Al)-based

tools into education. Computers in Human Behavior, 138.
https://doi.org/10.1016/j.chb.2022.107468

Chen, J. C. W. (2020). Mobile composing: Professional practices and impact on students’
motivation in popular music. International Journal of Music Education, 38(1),
147-158. https://doi.org/10.1177/0255761419855820

Chen, J. C. W., & O’Neill, S. A. (2020). Computer-mediated composition pedagogy:
Students’ engagement and learning in popular music and classical music. Music
Education Research, 22(2), 185-200.
https://doi.org/10.1080/14613808.2020.1737924

Cheng, L. (2025). The impact of generative Al on school music education: Challenges
and recommendations. Arts Education Policy Review, 126(3), 1-8.
https://doi.org/10.1080/10632913

Clauhs, M., & Cremata, R. (2020). Student voice and choice in modern band curriculum
development. Journal of Popular Music Education, 4(1), 101-116.
https://doi.org/10.1386/jpme 00016 1

Clauhs, M., Franco, B., & Cremata, R. (2019). Mixing it up: Sound recording and music
production in school music programs. Music Educators Journal, 106(1), 55-63.
https://doi.org/10.1177/0027432119856085

Conway, C. M. (2008). Experienced music teacher perceptions of professional
development throughout their careers. Bulletin of the Council for Research in
Music Education, 176, 7-18.

Cremata, R. (2010). The use of music technology across the curriculum in music
education settings: Case studies of two universities [Dissertation, Boston



162

University]. ProQuest.

Cremata, R. (2017). Facilitation in popular music education. Journal of Popular Music
Education, 1(1), 63-81. https://doi.org/10.1386/jpme.1.1.63 1

Cremata, R., & Powell, B. (2016). Digitally mediated keyboard learning: Speed of
mastery, level of retention and student perspectives. Journal of Music,
Technology and Education, 9(2), 145—159. https://doi.org/10.1386/jmte.9.2.145 1

Cremata, R., & Powell, B. (2017). Online music collaboration project: Digitally
mediated, deterritorialized music education. International Journal of Music
Education, 35(2), 302-315. https://doi.org/10.1177/0255761415620225

Creswell, J. (2007). Qualitative inquiry and research design: Choosing among five
approaches (2" ed.). Sage.

Criswell, C. (2017). Using technology in assessment. Teaching Music, 24(3), 22-33.

Curran, V., Gustafson, D. L., Simmons, K., Lannon, H., Wang, C., Garmsiri, M., Fleet,
L., & Wetsch, L. (2019). Adult learners’ perceptions of self-directed learning and
digital technology usage in continuing professional education: An update for the
digital age. Journal of Adult and Continuing Education, 25(2), 74-93.
https://doi.org/10.1177/1477971419827318

Dammers, R. J. (2012). Technology-based music classes in high schools in the United
States. Bulletin of the Council for Research in Music Education, 194, 73-90.

Daubney, A., & Fautley, M. (2021). U-turns in the fog: The unfolding story of the impact
of COVID-19 on music education in England and the UK. British Journal of
Music Education, 38(1), 3—12. https://doi.org/10.1017/S0265051721000048

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of
information technology. MIS Quarterly, 13(3), 319-340.

Davis, N., Preston, C., & Sahin, I. (2009). Training teachers to use new technologies
impacts multiple ecologies: Evidence from a national initiative. British Journal of
Educational Technology, 40(5), 861-878. https://doi.org/10.1111/j.1467-
8535.2008.00875.x

Devaney, K. (2019). ‘Waiting for the wow factor’: Perspectives on computer technology
in classroom composing. Journal of Music, Technology & Education, 12(2), 121-
139. https://doi.org/10.1386/jmte_00002 1



163

Diel, M.A. (2021). Technology in the classroom: Interpretive study of three exemplary
music educators’ attitudes, motivations, and beliefs [Dissertation, Indiana
University of Pennsylvania]. ProQuest.

Doherty, B. (2019). The role of content, pedagogical, and technological knowledge in
explaining music teacher self-efficacy [Dissertation, Manhattanville College].
ProQuest.

Dobherty, B. (2021). Technology in the classroom and music teachers’ self-efficacy.
Journal of Music, Technology & Education, 14(2+3), 141-155.
https://doi.org/10.1386/jmte_00038 1

Dong, X., & Younker, B. (2025). A philosophical inquiry into utilizing ChatGPT through
an [-Thou framework. Action, Criticism, and Theory for Music Education, 24(3),
109-137. https://doi.org/10.22176/act24.3.109

Dorfman, J. (2008). Technology in Ohio’s school music programs: An exploratory study
of teacher use and integration. Contributions to Music Education, 35, 23-46.

Dorfman, J. (2015). Perceived importance of technology skills and conceptual
understandings for pre-service, early- and late-career music teachers. College
Music Symposium, 55. http://doi.org/10.18177/sym.2015.55.itm.10861

Dorfman, J. (2016a). Exploring models of technology integration into music teacher
preparation programs. Visions of Research in Music Education, 28, 1-24.

Dorfman, J. (2016b). Music teachers’ experiences in one-to-one computing
environments. Journal of Research in Music Education, 64(2), 159-178.
https://doi.org/10.1177/0022429416649947

Elpus, K., & Abril, C. R. (2011). High school music ensemble students in the United
States: A demographic profile. Journal of Research in Music Education, 59(2),
128-145. https://doi.org/10.1177/0022429411405207

Elpus, K., & Abril, C. R. (2019). Who enrolls in high school music? A national profile of
U.S. students, 2009-2013. Journal of Research in Music Education, 67(3), 323—
338. https://doi.org/10.1177/0022429419862837

Ezell, J. H. (2017). Self-directed learning, technology, and effective professional
Development for educators [Dissertation, Piedmont College]. ProQuest.

Farooq, M. B., & De Villiers, C. (2017). Telephonic qualitative research interviews:
When to consider them and how to do them. Meditari Accountancy Research,
25(2), 291-316. https://doi.org/10.1108/MEDAR-10-2016-0083



164

Gaines, J. M. (2018). Music technology and the conservatory curriculum [Dissertation,
Columbia University]. ProQuest.

Gall, M. (2013). Trainee teachers’ perceptions: Factors that constrain the use of music
technology in teaching placements. Journal of Music, Technology and Education,
6(1), 5-27. https://doi.org/10.1386/jmte.6.1.5 1

Gall, M. (2016). TPACK and music teacher education. In A. King, E. Himonides, S. A.
Ruthmann, & S. A. Ruthmann (Eds.), The Routledge companion to music,
technology, and education (pp. 305-318). Taylor & Francis Group.

Gall, M. D., Gall, J. P., & Borg, W.R. (2007). Educational research: An Introduction (8%
ed.).Pearson.

Garrison, S. (2024). Washington, DC public school educators’ perspectives on the
implementation of educational technology in music education [Dissertation,
Walden University]. ProQuest.

Gilbert, D. (2016). Revitalizing music teacher preparation with selected ‘essential
conditions.’ Journal of Music, Technology and Education, 9(2), 161-173.
https://doi.org/10.1386/jmte.9.2.161 1

Glesne, C. (2016). Becoming qualitative researchers: An introduction (5" ed.). Pearson.

Gorgoretti, B. (2019). The use of technology in music education in North Cyprus
according to student music teachers. South African Journal of Education, 39(1),
1-10. https://doi.org/10.15700/saje.v39nlal436

Gray, L. M., Wong-Wylie, G., Rempel, G. R., & Cook, K. (2020). Expanding qualitative
research interviewing strategies: Zoom video communications. 7he Qualitative
Report, 25(5), 1292-1301.

Greene, M., & Jones, M. (2025). Teaching with technology: A quantitative analysis of
the impact of contextual factors. CALICO Journal, 42(2), 215-235.
https://doi.org/10.3138/calico-2024-0010

Gudek, B. (2019). Computer self-efficacy perceptions of music teacher candidates and
their attitudes towards digital technology. European Journal of Educational
Research, 8(3), 683—696. https://doi.org/10.12973/eu-jer.8.3.683

Gundumogula, M. (2020). Importance of focus groups in qualitative research. The
International Journal of Humanities & Social Studies, 8(11).
https://doi.org/10.24940/theijhss/2020/v8/i1 1/HS2011-082



165

Haning, M. (2016). Are they ready to teach with technology? An investigation of
technology instruction in music teacher education programs. Journal of Music
Teacher Education, 25(3), 78-90. https://doi.org/10.1177/1057083715577696

Hash, P. M. (2021). Remote learning in school bands during the COVID-19 shutdown.
Journal of Research in Music Education, 68(4), 381-397.
https://doi.org/10.1177/0022429420967008

Hava, K., & Babaygit, O. (2025). Exploring the relationship between teachers’
competencies in AI-TPACK and digital proficiency. Education and Information
Technologies, 30(3), 3491-3508. https://doi.org/10.1007/s10639-024-12939-x

Henry, M. (2015). Vocal sight-reading assessment: Technological advances, student
perceptions, and instructional implications. Update: Applications of Research in
Music Education, 33(2), 58—64. https://doi.org/10.1177/8755123314547908

Hewitt, D. (2018). The impact of a professional development program in popular music
on a music teacher’s beliefs and practice [Dissertation, University of Miami].

ProQuest.

Hintze, D., Hintze, P., Findling, R. D., & Mayrhofer, R. (2017). A large-scale, long-term
analysis of mobile device usage characteristics. Proceedings of the ACM on
Interactive, Mobile, Wearable and Ubiquitous Technologies, 1(2), 1-21.
https://doi.org/10.1145/3090078

Hofer, M., Lee, J. K., Slykuis, D. A. & Ptaszynski, J. (2016). Opportunities and
challenges of TPACK-based professional development on a global scale. In M. C.
Herring, M. J. Koehler and P. Mishra (Eds.), Handbook of technological
pedagogical content knowledge (TPACK) for educators (pp. 225-234).
Routledge.

Holliman, L. M. (2021). The status of technology integration in music classrooms and
implications for technology training: A survey of K—12 music educators in four
southeastern states [Dissertation, Auburn University]. ProQuest.

Holster, J. (2024). Augmenting music education through Al: Practical applications of
ChatGPT. Music Educators Journal, 111(4), 36-42.
https://doi.org/10.1177/00274321241255938

House, C. E. (2025). An in-depth examination of professional adjunct faculty’s
integration of technology, pedagogy, content knowledge, and contextual factors in
higher education [Dissertation, The George Washington University]. ProQuest.



166

Huffman, N. S. (2016). Technology and preservice teacher education: A mixed-methods
study of technology integration by arts and sciences faculty into secondary
education content courses [Dissertation, University of Alabama]. ProQuest.

International Society for Technology in Education. (2017). National Education
Technology Standards. https://iste.org/standards/students

Ismaniati, C., Khairaty, N. L., Yusuf, N., & Supramono, A. (2025). Harnessing self-
efficacy: Mediating the connection between TPACK and Al intentions among
teachers. Journal of Pedagogical Research, 9(2), 109—126.
https://doi.org/10.33902/JPR.202531937

Jiang, R. (2025). Breaking the boundaries: Philosophical encounters with artificial
intelligence in music education. Action, Criticism, and Theory for Music
Education, 24(3), 53—78. https://doi.org/10.22176/act24.3.53

Joo, Y. J., Park, S., & Lim, E. (2018). Factors influencing preservice teachers’ intention
to use technology: TPACK, teacher self-efficacy, and technology acceptance
model. Journal of Educational Technology & Society, 21(3), 48-59.

Joseph, D., & Lennox, L. (2021). Twists, turns and thrills during COVID-19: Music
teaching and practice in Australia. Music Education Research, 23(2), 241-255.
https://doi.org/10.1080/14613808.2021.1906852

Karatas, F., & Aksu Atag, B. (2025). When TPACK meets artificial intelligence:
Analyzing TPACK and AI-TPACK components through structural equation
modelling. Education and Information Technologies, 30(7), 8979-9004.
https://doi.org/10.1007/s10639-024-13164-2

Koehler, M. J., & Mishra, P. (2005). What happens when teachers design educational
technology? The development of technological pedagogical content knowledge.
Journal of Educational Computing Research, 32(2), 131-152.
https://doi.org/10.2190/0EW7-01WB-BKHL-QDYV

Koehler, M. J., Mishra, P., & Cain, W. (2013). What is technological pedagogical content
knowledge (TPACK)? Journal of Education, 193(3), 13—19.
https://doi.org/10.1177/002205741319300303

Koh, J. H. L. (2019). TPACK design scaffolds for supporting teacher pedagogical
change. Educational Technology Research and Development, 67(3), 577-595.

Konstantinou, C. (2016). Introducing technology in Cypriot primary classroom music
lessons: ‘I learnt using things in music I didn’t know existed.” Journal of Music,
Technology and Education, 9(2), 175-190. https://doi.org/10.1386/jmte.9.2.175 1



167

Kontkanen, S., Dillon, P., Valtonen, T., Renkola, S., Vesisenaho, M., & Viisanen, P.
(2016). Pre-service teachers’ experiences of ICT in daily life and in educational
contexts and their proto-technological pedagogical knowledge. Education and
Information Technologies, 21(4), 919-943. https://doi.org/10.1007/s10639-014-
9361-5

Lai, C., Chen, Q., Wang, Y., & Qi, X. (2023). Individual interest, self-regulation, and
Self-directed language learning with technology beyond the classroom. British
Journal of Educational Technology, 55, 379-397.
https://doi.org/10.1111/bjet.13366

Lakhe Shrestha, B. L., Dahal, N., Hasan, M. K., Paudel, S., & Kapar, H. (2025).
Generative Al on professional development: A narrative inquiry using TPACK
framework. Frontiers in Education, 10.
https://doi.org/10.3389/feduc.2025.1550773

Lan, G., Feng, X., Du, S., Song, F., & Xiao, Q. (2025). Integrating ethical knowledge in
generative Al education: Constructing the GenAI-TPACK framework for
university teachers’ professional development. Education and Information
Technologies, 30(11), 15621-15644. https://doi.org/10.1007/s10639-025-13427-6

Lan, Y. (2022). The role of teachers’ grit and motivation in self-directed professional
development. Frontiers in Psychology, 13.
https://doi.org/10.3389/fpsyg.2022.922693

Latham, L. (2020). Teachers’ needs and preferences vs. administrators’ perceptions:
Recommendations for educational technology-focused professional development
using action research in a suburban high school [Dissertation, University of
South Carolina]. ProQuest

LeBlanc, A. G., Gunnell, K. E., Prince, S. A., Saunders, T. J., Barnes, J. D., & Chaput, J.
P. (2017). The ubiquity of the screen: An overview of the risks and benefits of
screen time in our modern world. Translational Journal of the ACSM, 2(17), 104—
113.

Leong, S. (2010). Strategies for enabling curriculum reform: Lessons from Australia,
Singapore and Hong Kong. In J. Finney & P. Burnard (Eds.), Music education
and digital technology (1% ed., pp. 181-195). Bloomsbury Publishing Plc.

Leong, S. (2016). Professional development for music teachers. In A. King, E.
Himonides, S. A. Ruthmann, & S. A. Ruthmann (Eds.), The Routledge companion
to music, technology, and education (pp. 335-370). Routledge.



168

Lieberman, A., & Pointer Mace, D. (2010). Making practice public: Teacher learning in
the 21st century. Journal of Teacher Education, 61(1-2), 77-88.
https://doi.org/10.1177/0022487109347319

Liu, F., Ritzhaupt, A. D., Dawson, K., & Barron, A. E. (2017). Explaining technology
integration in K—12 classrooms: A multilevel path analysis model. Educational
Technology Research and Development, 65(4), 795-813.
https://doi.org/10.1007/s11423-016-9487-9

Macia, M., & Garcia, 1. (2016). Informal online communities and networks as a source of
teacher professional development: A review. Teaching and Teacher Education,
55, 291-307. https://doi.org/10.1016/j.tate.2016.01.021

Macrides, E., & Angeli, C. (2018a). Domain-specific aspects of technological
pedagogical content knowledge: Music education and the importance of affect.
TechTrends, 62(2), 166—175. https://doi.org/10.1007/s11528-017-0244-7

Macrides, E., & Angeli, C. (2018b). Investigating TPCK through music focusing on
affect. The International Journal of Information and Learning Technology, 35(3),
181-198. https://doi.org/10.1108/1JILT-08-2017-0081

Mandanici, M., Spagnol, S., Ludovico, L. A., Barate, A., & Avanzini, F. (2023). Digital
music learning resources: From research to educational practice. Springer.

Mark, M. L., & Gary, C. L. (2007). 4 history of American music education (3" ed.).
Rowman & Littlefield Education.

Markham, T. (2011). Project based learning: A bridge just far enough. Teacher
Librarian, 39(2), 38—42.

McCusker, L. (2017). Professional development recognizing technology integration
modeled after the TPACK framework [Dissertation, Drexel University]. ProQuest.

Meltzer, J. C. (2001). 4 survey to assess the technology literacy of undergraduate music
majors at Big-10 universities: Implications for undergraduate courses in music
education technology [Thesis, University of Illinois at Urbana-Champaign].
ProQuest.

Merrick B. & Joseph, D. (2022). Professional learning with ICT and music technology:
Australian music educators’ insights. Journal of Music, Technology and
Education, 15(2+3), 105-125. https://doi.org/10.1386/jmte_00049 1

Mertala, P. (2019). Teachers’ beliefs about technology integration in early childhood
education: A meta-ethnographical synthesis of qualitative research. Computers in
Human Behavior, 101, 334-349. https://doi.org/10.1016/j.chb.2019.08.003



169

Minott, M. A. (2015). Teaching tasks and the composition of a ‘piece’ using music
technology in the classroom: Implications for the education and training of
teachers. Journal of Music, Technology and Education, 8(3), 261-272.
https://doi.org/10.1386/jmte.8.3.261 1

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A
Framework for teacher knowledge. Teachers College Record, 108(9), 1017-1054.

Musgrove, K. A. (2019). Practical approaches to including popular music in the
secondary ensemble. Journal of Popular Music Education, 3(3), 487—-496.
https://doi.org/10.1386/jpme 00008 1

National Association for Music Education. (2014). National Core Arts Standards.
https://nafme.org/publications-resources/standards/

National Center for Education Statistics. (2021). Fast facts: Access to the Internet.
https://nces.ed.gov/fastfacts/display.asp?id=46

Nazari, N., Nafissi, Z., Estaji, M., & Marandi, S. S. (2019). Evaluating novice and
experienced EFL teachers’ perceived TPACK for their professional development.
Cogent Education, 6(1), 1-26. https://doi.org/10.1080/2331186X.2019.1632010

Nielsen, L. D. (2013). Developing musical creativity: Student and teacher perceptions of
a high school music technology curriculum. Update: Applications of Research in
Music Education, 31(2), 54—62. https://doi.org/10.1177/8755123312473610

Njiku, J., Maniraho, J. F., & Mutarutinya, V. (2019). Understanding teachers’ attitude
towards computer technology integration in education: A review of literature.
Education and Information Technologies, 24(5), 3041-3052.
https://doi.org/10.1007/s10639-019-09917-z

Odajima, R. (2019). 4 case study of how and if a professional development model based
on the TPACK framework builds teachers’ capacity for technology integration
[Dissertation, Baylor University]. ProQuest.

O’Leary, E. (2025). Considering the possibilities and problems of Al in music education:
The need for critical literacies. Action, Criticism, and Theory for Music
Education, 24(3), 138-164. https://doi.org/10.22176/act24.3.138

Oved, O., & Alt, D. (2025). Teachers’ technological pedagogical content knowledge
(TPACK) as a precursor to their perceived adopting of educational Al tools for
teaching purposes. Education and Information Technologies, 30(10), 14095—
14121. https://doi.org/10.1007/s10639-025-13371-5



170

Pan, X. (2020). Technology acceptance, technological self-efficacy, and attitude toward
technology-based self-directed learning: Learning motivation as mediator.
Frontiers in Psychology, 11. https://doi.org/10.3389/fpsyg.2020.564294

Partnership for 21 Century Learning Skills (2015). Framework for 21°' century learning.
https://www.battelleforkids.org/wpcontent/uploads/2023/11/P21 Framework Bri
ef.pdf

Pellegrino, K., Sweet, B., Derges Kastner, J., Russell, H. A., & Reese, J. (2014).
Becoming music teacher educators: Learning from each other in a professional
development community. International Journal of Music Education, 32(4), 462—
477. https://doi.org/10.1177/0255761413515819

Perkins, R. (2016). Bourdieu applied in the analysis of conservatoire learning cultures. In
P. Burnard & Y. Hofvander-Trulsson (Eds.), Bourdieu and the sociology of music
education (pp. 23-36). Taylor & Francis Group.

Perrotta, C. (2013). Do school-level factors influence the educational benefits of digital
technology? A critical analysis of teachers’ perceptions: The educational benefits
of digital technology use. British Journal of Educational Technology, 44(2), 314—
327. https://doi.org/10.1111/1.1467—8535.2012.01304.x

Phelps, R. P., Sadoff, R. H., Warburton, E. C., & Ferrara, L. (2005) A guide to research
in music education (5™ ed.). The Scarecrow Press, Inc.

Picciano, A. G., & Spring, J. (2012). The great American education—industrial complex:
Ideology, technology, and profit. Taylor & Francis Group.

Powell, B. (2019). The integration of music technology into popular music ensembles:
Perspectives of modern band teachers. Journal of Music, Technology and
Education, 12(3), 297-310. https://doi.org/10.1386/jmte 00012 1

Prendergast, J. S., & May, B. N. (2020). Curriculum reform and policy considerations: A
multiple case study of the inclusion of modern band into music teacher
preparation programmes. Journal of Popular Music Education, 4(1), 21-40.
https://doi.org/10.1386/jpme 00012 1

Prensky, M. (2001). Digital natives, digital immigrants Part 1. On the Horizon, 9(5), 1-6.
https://doi.org/10.1108/10748120110424816

Price, D. F. (2020). Experience, technology and curriculum for today’s online
instrumental music educator [Dissertation, Boston University].
https://hdl.handle.net/2144/40293

Puentedura, R. R. (2015). SAMR: A brief introduction. Hippasus. https://n9.cl/oemh



171

Randles, C. (2024). Tensions: Popular music, literacy and diversifying performance. In
C. Randles (Ed.), Milestones in Music Education, pp. 89—105). Routledge.

Reese, J. A., Bicheler, R., & Robinson, C. (2016). Field experiences using iPads: Impact
of experience on preservice teachers’ beliefs. Journal of Music Teacher
Education, 26(1), 96—111. https://doi.org/10.1177/1057083715616441

Rimmer, M. (2012). Beyond omnivores and univores: The promise of a concept of
musical habitus. Cultural Sociology 6(3), 299-318.
https://doi.org/10.1177/1749975511401278

Roblyer, M. D., & Doering, A. H. (2010). Technology in music and art instruction. In M.
D. Roblyer & A. H. Doering (Eds.), Integrating educational technology into
teaching (5th ed., pp. 363-386). Pearson.

Romele, A, (2021). Technology capital: Bourdieu, postphenomenology, and the
philosophy of technology beyond the empirical turn. Philosophy & Technology,
34(3), 483-505. https://doi.org/10.1007/s13347-020-00398-4

Runge, 1., Hebibi, F., & Lazarides, R. (2025). Acceptance of pre-service teachers towards
artificial intelligence (Al): The role of Al-related teacher training courses and Al-
TPACK within the technology acceptance model. Education Sciences, 15(2),
167—-184. https://doi.org/10.3390/educscil 5020167

Sawyer, L. (2017). Perceptions and practice: The relationship between teacher
perceptions of technology use and level of classroom technology integration
[Dissertation, Southeastern University]. ProQuest.

Shulman, L. S. (1986). Those Who Understand: Knowledge Growth in Teaching.
Educational Researcher, 15(2), 4—14.

Siemens, G., Gasevic, D., & Dawson, S. (Eds.). (2015). Preparing for the digital
university: A review of the history and current state of distance, blended, and
online learning. MOOC Research Initiative.

Simanjuntak, H., Maruli, S., & Silitonga, L. L. (2025). The relationship between learning
goal orientation, self-readiness computer-supported collaborative learning, and
self-directed learning. The Journal of Educators Online, 22(1).
https://doi.org/10.9743/JE0.2025.22.1.9

Séderman, J., Burnard, P., & Hofvander-Trulsson, Y. (2016). Contextualizing Bourdieu
in the field of music education. In P. Burnard & Y. Hofvander-Trulsson (Eds.),
Bourdieu and the sociology of music education (pp. 23-36). Taylor & Francis
Group.



172

Stake, R. E. (1995). The art of case study research. Sage.

Stanley, A. M., Snell, A., & Edgar, S. (2014). Collaboration as effective music
professional development: Success stories from the field. Journal of Music
Teacher Education, 24(1), 76—88. https://doi.org/10.1177/1057083713502731

Sumuer, E. (2018). Factors related to college students’ self-directed learning with
technology. Australasian Journal of Educational Technology, 34(4), 29-43.
https://doi.org/10.14742/ajet.3142

Susko, D. M. (2015). Teaching and learning with technology: How the best teacher
education programs are preparing preservice teachers [Dissertation, Boston
University]. https://hdl.handle.net/2144/13998

Tejada, J., & Morel, T. T. (2019). Design and validation of a music technology course for
initial music teacher education based on the TPACK framework and the project-
based learning approach. Journal of Music, Technology and Education, 12(3),
225-246. https://doi.org/10.1386/jmte 00008 1

Tobias, E. S. (2015). Crossfading music education: Connections between secondary
students’ in- and out-of-school music experience. International Journal of Music
Education, 33(1), 18-35. https://doi.org/10.1177/0255761413515809

Tondeur, J., Scherer, R., Baran, E., Siddiq, F., Valtonen, T., & Sointu, E. (2019). Teacher
educators as gatekeepers: Preparing the next generation of teachers for technology
integration in education. British Journal of Educational Technology, 50(3), 1189—
1209. https://doi.org/10.1111/bjet. 12748

TreB, J. (2025). Tracking down the musical habitus of the machine. Action, Criticism,
and Theory for Music Education, 24(3), 79—108.
https://doi.org/10.22176/act24.3.79

Tseng, F.-C., & Kuo, F.-Y. (2014). A study of social participation and knowledge sharing
in the teachers’ online professional community of practice. Computers &
Education, 72, 37-47. https://doi.org/10.1016/j.compedu.2013.10.005

Tzeng, S., Lin, K., & Lee, C. (2022). Predicting college students’ adoption of technology
for self-directed learning: A model based on the theory of planned behavior with
self-evaluation as an intermediate variable. Frontiers in Psychology, 13.
https://doi.org/10.3389/fpsyg.2022.865803

United States Department of Education. (2016). Advancing educational technology in
teacher preparation: Policy brief. http://tech.ed.gov/earlylearning



173

United States Department of Education. (2017). Reimagining the role of technology in
education: 2017 National Education Technology Plan update.
https://tech.ed.gov/files/2017/01/NETP17.pdf

Vikevd, L. (2025). Voicing responsible Al pedagogy for music and arts education.
Springer Nature.

Vikevi, L., & Partti, H. (2025). Generative Al as a collaborator in music education: An
action-network theoretical approach to fostering musical creativities. Action,
Criticism, and Theory for Music Education, 24(3), 16-52.
https://doi.org/10.22176/act24.3.16

Villani, A. D. (2014). An appraisal of the use of computer music notation software
among selected high school music teachers [Dissertation, Boston University].
https://hdl.handle.net/2144/11076

Voogt, J., Fisser, P., Pareja Roblin, N., Tondeur, J., & van Braak, J. (2013).
Technological pedagogical content knowledge — a review of the literature:
Technological pedagogical content. Journal of Computer Assisted Learning,
29(2), 109—-121. https://doi.org/10.1111/1.1365-2729.2012.00487 .x

Waldron, J. (2016). Social networks as agency in music learning. In A. King, E.
Himonides, S. A. Ruthmann, & S. A. Ruthmann (Eds.), The Routledge companion
to music, technology, and education (pp. 235-248). Routledge.

Wallace, J. N. (2018). The nature of university-led technological, pedagogical, and
content knowledge (TPACK) professional development: A multi-perspective
phenomenological study [Dissertation, Drexel University]. ProQuest.

Walzer, D. (2024). Leadership in music technology education: Philosophy, praxis, and
pedagogy (1% ed.). Focal Press. https://doi.org/10.4324/9781003152460

Wang, X. (2025). Integration of AI GPTs in music education and their impact on
students’ perception and creativity. Education and Information Technologies,
30(13), 18879—-18893. https://doi.org/10.1007/s10639-025-13531-7

Webster, P. R. (2002). Computer-based technology and music teaching and learning. In
R. Colwell & C. Richardson (Eds.), The new handbook of research on music
teaching and learning: A project of the music educators national conference (pp.
416-439). Oxford University Press.

Webster, P. R. (2011). Key research in music technology and music teaching and
learning. Journal of Music, Technology and Education, 4(2), 115-130.
https://doi.org/10.1386/jmte.4.2-3.115 1



174

Webster, P. R., & Williams, D. B. (2018). Technology’s role for achieving creativity,
diversity and integration in the American undergraduate music curriculum: Some

theoretical, historical and practical perspectives. Journal of Music, Technology
and Education, 11(1), 5-36. https://doi.org/10.1386/jmte.11.1.5 1

Welch, L. A. (2013). Music teacher perceptions of a model of technology training and
support in Virginia [Dissertation, Boston University].
https://hdl.handle.net/2144/11083

Wenger, E. (1998). Communities of practice: Learning, meaning, and identity.
Cambridge University Press.

Williams, D. A. (2011). The elephant in the room. Music Educators Journal, 98(1), 51—
57. https://doi.org/10.1177/0027432111415538

Williams, D. A. (2017). Then and now. In S. A. Ruthmann & R. Mantie (Eds.), The
Oxford handbook of technology and music education (pp. 81-86). Oxford
University Press.

Williams, D. A. (2019). A4 different paradigm in music education: Re-examining the
profession (1st ed.). Routledge. https://doi.org/10.4324/9780429199806

Wise, S. (2016). Secondary school teachers’ approaches to teaching composition using
digital technology. British Journal of Music Education, 33(3), 283-295.
https://doi.org/10.1017/s0265051716000309

Wise, S., Greenwood, J., & Davis, N. (2011). Teachers’ use of digital technology in
secondary music education: Illustrations of changing classrooms. British Journal
of Music Education, 28(2), 117—134. https://doi.org/10.1017/S0265051711000039

Wish, D. (2020). Popular music education and American democracy: Why I coined the
term ‘modern band’ and the road ahead. Journal of Popular Music Education,
4(1), 117-125. https://doi.org/10.1386/jpme 00017 1

Wolf, M., & Younie, S. (2018). Overcoming barriers: Towards a framework for
continuing professional development to foster teaching sound-based music.
Journal of Music, Technology and Education, 11(1), 83—101.
https://doi.org/10.1386/jmte.11.1.83 1

Wright, R. (2008). Kicking the habitus: Power, culture, and pedagogy in the secondary
school music curriculum. Music Education Research, 10(3), 389—402.
https://doi.org/10.1080/14613800802280134

Wright, R. (2012). Music education and social transformation: Building social capital
through music. Canadian Music Educator, 53(3), 12—13.



175

Xu, G., Yu, A., Gao, A., & Trainin, G. (2025). Developing an AI-TPACK framework:
Exploring the mediating role of Al attitudes in pre-service TCSL teachers’ self-
efficacy and AI-TPACK. Education and Information Technologies.
https://doi.org/10/1007/s10639-025-13630-5

Yin, R. K. (2018). Case study research and applications: Design and methods (6™ ed.).
Sage.

Yu, X, Ma, N., Zheng, L., Wang, L., & Wang, K. (2023). Developments and applications
of artificial intelligence in music education. Technologies, 11, 42-52.
https://doi.org/10.3390/technologies11020042

Yurdakul, I. (2018). Modeling the relationship between pre-service teachers’ TPACK and
digital nativity. Educational Technology Research and Development, 66(2), 267—
281. https://doi.org/10.1007/s11423-017-9546-x

Zavitz, K. (2022). Exploring musical knowledge within one Canadian school of music:
Ideology, pedagogy, and identity [Dissertation, University of Western Ontario].
Electronic Thesis and Dissertation Repository.
https://uwo.scholaris.ca/bitstreams/04d002c¢9-dc76-4773-9331-
c3936cab642a/download

Zavitz, K., Simpson, R., & Wright, R. (2024). Access and technology in music education.
In R. Prokop & R. Reitsamer (Eds.), Higher music education and employability in
a Neoliberal world (pp. 129-141). Bloomsbury Academic.



176

CURRICULUM VITAE




177




