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Improvise: Research-Creation of a Framework and Software Prototype for Creative
Music Learning with Technology

ABSTRACT
If music education is to respond to the skills and needs of 21%-century music learners, innovative
learning paradigms must be explored. This dissertation reports a research-creation approach for
the development of a framework for Creative Music Learning with Technology (CMLT), which
emphasizes a process of learning to interact creatively with music. Theoretical analysis of
improvisation pedagogy and technology for learning to improvise provide the foundation for
creative experimentation. An examination of existing technologies reveals a lack of available
tools for cultivating a creative disposition to musicianship. As a result, a prototype application
was built for iPad and iPhone based on the principles of the CMLT framework. The software is
at once a tool for developing musical understanding and for exploring creative freedom in music.
A two-phased study of middle school instrumentalists and expert teachers examined the
effectiveness of the prototype. In the first phase, seven expert music teachers and eight middle
school instrumental students participated in user testing, revealing that the prototype effectively
engaged users in learning many key objectives of improvisation pedagogy. In the second phase,
six middle school students reported increased confidence after using the prototype for four
weeks. Results suggest there is a strong potential for the framework for CMLT to positively

enhance creative music learning.



Improviser : Recherche-création d’un cadre d’applications et d’un prototype logiciel pour
I’apprentissage de la musique créative avec la technologie

RESUME
Des paradigmes d’apprentissages novateurs se doivent d’étre explorés afin que 1’éducation
musicale réponde aux aptitudes et aux exigences de 1’apprenant au 21¢ siécle. Cette dissertation
décrit une approche en recherche-création pour le développement d’un cadre d’applications pour
le logiciel Apprentissage de la Musique Créative avec la Technologie (AMCT), qui met I’accent
sur un processus d’apprentissage pour interagir de maniére créative avec la musique. Une
analyse théorique de I’'improvisation dans I’enseignement ainsi que de la technologie pour
apprendre a improviser fournissent une base pour I’expérimentation créative. Un examen des
technologies existantes révele un manque d’outils disponibles favorisant 1’exploration de la
musicalité de fagon créative. Par conséquent, un prototype d’application a été créé pour iPad et
iPhone incorporant les fonctionnalités du cadre d’applications pour I’AMCT. Le logiciel est a la
fois un outil qui permet de développer la compréhension musicale et d’explorer une liberté
créative en musique. L’efficacité du logiciel a été testée a 1’aide d’une étude réalisée en deux
phases sur des eleve-instrumentistes au college et sur des enseignants expérimentés. Lors de la
premiere phase, sept enseignants de musique et huit éleve-instrumentistes ont participé au test
utilisateur. 1l a été constaté que le prototype incitait favorablement les utilisateurs a apprendre de
nombreux objectifs clés liés a I’enseignement de 1’improvisation. Dans la seconde phase, six
éleves de niveau collégial ont rapporté une confiance en eux plus élevée aprés avoir utilisé le
prototype pendant quatre semaines. Les résultats démontrent le potentiel du cadre d’applications

pour I’AMCT afin d’améliorer positivement I’apprentissage de la musique créative.
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CHAPTER 1: INTRODUCTION

The 21%-century music learner is unlike any before her. At her disposal there exists a
plethora of instruments and tools for creating, remixing, and sharing her music. She has the
ability to hear most any song or sound in existence, at any time, at the tip of her fingers. She
listens to music constantly in tiny earbuds nestled in her ears. The value to her musical life of
learning to perform polished replications of classical music is less than it may have been had she
been born a half century ago. She spends her hours of music making immersed in her laptop—
recording her instrument, recording her voice, making loops, mixing and remixing with the
music in her life. This young person craves an ability to interact with music creatively and
immediately, to expand and explore, and to discover herself in the music. She values
impermanence, as evidenced by her love of Snapchat, where her posts survive for no more than
24 hours. She shares what she is proud of immediately with her community, supporting them
with her creative contributions to the world. So, how can we best support her?

If music education is to respond to the skills and needs of 21%-century music learners,
innovative learning paradigms must be explored. This document presents a process of theoretical
work and creative experimentation with improvisation pedagogy and technology that led to the
development of the framework for Creative Music Learning with Technology (CMLT). Within
this framework, learning improvisation is contextualized in aural training through interactive
listening sessions and playing an instrument. A prototype application was built for iPad and
iPhone that incorporates the five principles of CMLT. The software is at once a tool for musical
understanding and for exploring creative freedom in music.

The framework for CMLT and the software prototype were conceived of and built
through a process of research-creation. They are inspired by the application of the learning
theory of constructionism as an alternative disposition for musical learning, where students’
creative processes of “making” and “inventing” within the language of music are considered

essential. Inquiries into improvisation pedagogy, and improvisation-learning-technology
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constitute the theoretical analysis and research that inform a process of creative development. A
further component of the project is a two-phased study that examines user testing of 21
participants, including six long-term users. The degree of user confidence improvising after
using the software for an extended time is assessed.

Rationale

Education in the 21% century calls for the cultivation of a new set of skills for students
including digital literacy, inventive thinking, critical thinking, problem solving, communication
and creativity (Partnership for 21% Century Skills, 2008). While other subjects are working
towards an alignment with these skills, music education has often been resistant to change as
music teachers continue to focus on repertoire and playing in large ensembles (Kratus, 2007).
Many students are not being provided with the appropriate training to be creative musical
participants in a multicultural and digital age. Educational objectives in music institutions and
with teachers are often divorced from the realities of students’ relationships with music and as a
result, student motivation for pursuing school music is declining (Harland, 2005). Cuts in
funding and declining enrollment in both the US and Canada speak to a field increasingly out of
touch with young musicians and pupils (Kratus, 2007). As the prevailing models of music
education are being questioned (Campbell et al., 2014; Hargreaves, Marshall & North, 2003) it is
imperative that we begin to imagine new ways of presenting music learning.

Situating improvisation as a core objective in music learning may be one effective
strategy, since an improvisatory musical process challenges students to be active listeners and
prepares them to make complex decisions in the moment. When students improvise, they more
deeply integrate the fundamentals of music into their own vocabularies and therefore develop a

more comprehensive musicianship (Bradshaw, 1980; Whitener, 1983). Once they have this
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faculty, they gain the ability to interact with other musical genres and cultures, something of
increasing importance in our multi-cultural, mobile, technologically-enabled society (Fischlin &
Heble, 2004; Solis & Nettl, 2009). Improvisatory music practices provide students with the
agency that comes from developing fluency, defined here as the ability to interact creatively with
the language of music, while simultaneously challenging them to invent, experiment, and move
beyond that which has existed before them. By cultivating a musical disposition of spontaneity
and the facility to interact with canonic and non-canonic musical forms, we grant students the
possibility to participate in a wider variety of musical contexts. This expansion of skills and
creative flexibility invite a more democratic form of artistic musical participation. Furthermore,
due to the intrinsic nature of improvisation as a meaningful artistic experience that fosters an
exploration of self, we invite music students to participate in a more embodied form of music
making than that entailed in repertoire performance. The sense of risk and individual autonomy
that are characteristic of improvisation can serve as catalysts for growth, innovation, creativity
and critical thinking.

A contemporary music education practice should resonate more appropriately with
today’s climate—musically, multiculturally, artistically, and democratically. In North America,
movements in music education have struggled to situate improvisation and creative musicianship
at the forefront of music learning and teaching for some time. In the 1960s, movements such as
the Contemporary Music Project (CMP) (Willoughby, 1971), and the Tanglewood Symposium
(Choate, 1968) attempted to reshape music teaching and learning. The Manhattanville Music
Curriculum Project (MMCP) (Thomas, 1970) and the Hawaii Music Curriculum Program
(Burton, 1990), were both examples of the Comprehensive Musicianship methodology

(Standifer, 1990), a wide-scale movement aimed at reforming music education into a more
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holistic and creative process. An excerpt from a report sponsored by the CMP elucidates the
values at the core of these movements:

Our plea is for a kind of instruction that will release the imagination of the student, that
will help him to find fulfillment in the music, that will awaken or stimulate his own
creative and innovative capacities, that will make him a responsible, and responsive
citizen of the world of music. (Mitchel, 1967, p. xii)

These projects may not have been as successful as they intended, however, their
influence has been felt and amplified in more recent decades. One clear manifestation of this
influence was enacted by the Music Educators National Convention (MENC) in the United
States, who designated “improvising melodies, variations, and accompaniments” as the third of
nine national standards for music education (1994). Research has shown that this pronouncement
was similarly only marginally successful at changing the music education landscape (Bell, 2003;
Byo, 1999; Orman, 2002; Whitcomb, 2005). This document was recently updated with a new
publication of standards by the newly named National Association for Music Education
(NAFME) in conjunction with the National Coalition for Core Arts Standards (2014). The new
publication emphasizes three principle standards: creating, performing, and responding. Creating
is defined as a student’s need for experience in creating for success as musicians, and as 21%'-
century citizens. (“Standards - NAfME,” 2014). While not a specific call for improvisation, it
implies an overarching emphasis on the creative processes of music, implying a structural
conception of, and fluency with, the language of music. As creativity takes a more prominent
place in curricula across the arts and other subjects, the imperative of improvisation and
composition in music learning becomes more pronounced.

The specific argument that improvisation holds a more essential placement within music
teaching and learning is one held by a growing number of leading educators in the field (Azzara,

2002; Campbell, 2009; Elliot, 2005; Gordon, 2003; Grunow, 2005; Hickey, 2015; Kratus, 1995;
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McPherson, 1993; Reimer, 2009; Sawyer, 2000; Small, 1998; Wright & Kanellopoulos, 2010).
As the movement towards increased inclusion of improvisation gains traction, publications are
increasingly emerging that expound the benefits of learning to improvise (Gagne, 2014; Kratus,
1995; Mazzola, Park, & Thalmann, 2011; Pignato, 2010; Ross, 2010; Sarath, 1996; Shane, 2013;
Shevock, 2015; Solis & Nettl, 2009; Stringham, 2010). Many of these authors are directly
involved in university music programs whose role in supporting a transformation in the field of
music education is paramount. In these programs, there is often a compartmentalization of
improvisation strictly within the domains of jazz and organ performance while, according to
Swanson and Campbell, most music students outside of these departments graduate with “little to
no experience in the essential creative processes of improvisation and composition” (2016, pp.
203-204). Campbell also suggests that the cycle of improvisational illiteracy stems in part from
teachers’ admitted inability to teach improvisation themselves, as attested in this teacher’s
words: “Teach improvisation? Not when I’ve never improvised myself” (Campbell, 2009, p.
137).

The recent manifesto published by the Task Force on the Undergraduate Music Major
(TFUMM) stands to affect change in university music programs and subsequently beyond. The
organization was created in 2013 in the United States with a mandate to advance the
undergraduate preparation of students in music, specifically with regards to graduates’ “potential
for successful participation and leadership in contemporary and evolving musical cultures” as
well as “the role of musicians in public life and the ways in which the curriculum might better
reflect relevant needs, qualities, knowledge, and skills” (Campbell et al., 2014, p. 1). The
published manifesto marks a culminating moment in the movement towards the reform of a

canonic music practice. The work is organized by three pillars: creativity, diversity, and
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integration. The first position described in the executive summary reveals the importance of
improvisation in their vision:

TFUMM takes the position that improvisation and composition provide a stronger basis
for educating musicians today than the prevailing model of training performers in the
interpretation of older works. This position does not suggest that there is no longer a
place for interpretive performance in the emergent vision, but that when this important
practice is reintegrated within a foundation of systematic improvisation and composition,
new levels of vitality and excellence are possible in the interpretive performance domain.
Such an approach will inevitably engage students more fully with the world in which
they live and will work professionally. (Campbell et al., 2014, pp. 2-3)

Campbell and her associates thus envision a future where musicians have the flexibility
to move within diverse contexts and respond to artistic and cultural challenges. The reintegration
of interpretation “within a foundation of systemic improvisation” implies a fundamental
reshaping of the way music is presented to students. In such a context, students would learn a
dialogic fluency with the language of music so that they may interact with music both on and off
the page. The broadening contexts of musical performance in the 21% century demand this level
of fluency with the language of music in order to successfully transfer musical skills within
various genres. By teaching improvisation, we can provide students with an active form of
engaging within diverse musical environments.

Music education is not evolving independently from rest of the world. As dynamic, living
things, both music and education are necessarily adapting to the current society and the culture in
which they exist (Jorgensen, 2003). The changes taking place are part of a larger movement
happening in education in general. Borgo (2007) argues that the dominant educational
philosophies of the West have “notoriously under-appreciated the physical, psychological and
social dimensions of the learning experience” (p. 61). He acknowledges that there is currently a

small revolution taking place in numerous disciplines, involving a move away from knowledge
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as “stored artifact” to knowledge as “constructed capability-in-action.” As the field of education
changes to better reflect societal needs and undergoes widespread curricular reform, so too must
music education become more inclusive of alternatives to the traditional methods of teaching
music. We are already seeing an increased introduction of popular, jazz, rock, and other musical
styles from around the world into music curricula in schools. Informal learning pedagogies are
likewise becoming acknowledged as beneficial strategies for students (Green, 2009; O’ Neill,
2012; Wright & Kanellopoulos, 2010). There is a widening of scope currently underway, one that
stands to change our musical interactions and practices in education.

Purpose

Following extensive theoretical work into improvisation pedagogy and technology for
autonomous music learning, this dissertation proposes a framework for Creative Music Learning
with Technology. Existing theories, models, and pedagogies of improvisation are foundational to
the development of CMLT. Theoretical work examines improvisation as a more democratic and
embodied form of collaborative music making, and the application of the learning theory of
constructionism for teaching music improvisation with technology. Also integral to the creative
design process was a history of media for improvisation pedagogy and an evaluative survey of
10S applications for learning to improvise, two components in Chapter 4.

This framework may serve as a model for creating novel systems of music learning, and
one such system is proposed in which students are taught to improvise music through interactive
listening and creative play. The prototype was produced through a creative design process and a
study invited input from 21 user testers—seven expert teachers and 14 middle school
instrumentalists. This two-phased study sought opinions and evaluations, as well as examining

student confidence improvising following extended use of the software. Improvisation and
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creative work interfused the project, and the process itself presents an alternative research
design, one that opens up possibilities for advancement and creative contribution to the
community—research-creation.

Research-Creation

A methodological approach of research-creation was chosen so as to acknowledge the
inherently personal process of creative research projects. Research-creation presents the potential
for intervention by generating new forms of knowledge and tools. This work expands upon
existing forms of research-creation, as it is not focused on an artistic work, but rather, the
development of new technology and a system for creative music learning. As a type of
intervention, at once multi-faceted and heterogeneous, the development of the CMLT framework
and the prototype seek to produce an outcome of innovation.

Preliminary Research

Before this project began, numerous independent research projects were undertaken that
were influential in the present work. It was from within these experiences that the nascent spark
of this work was conceived. Each represents an independent project, and they will not be
thoroughly explained, but a brief description may be helpful in order to understand the
foundation of the subsequent research-creation in the present work.

One semester as a research-observer of a jazz improvisation course for classical
musicians at McGill University exposed the complexity and difficulty of learning the jazz
language for students studying in a different style (Khoury, 2017, Jazz in the Classical Academy:
A language barrier). A ten-day ethnographic study of a community music program provided
insight through observation of the inclusive teaching of improvisation to at-risk and inner-city

youth (Khoury, 2017b, Living Music in the Community of Houston; Khoury & Dove, 2014,
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Nameless Sound: The music is the pedagogy). This experience demonstrated the importance of a
safe space for allowing one’s most vulnerable sounds to be heard. An innovative method of
music learning through improvisation was studied in Salamanca, Spain during a week-long
summer course held by the Instituto de Educacion Musicale! (IEM) (Khoury, 2015,
Improvisation as a Pedagogical System: An analysis of the methodology of the Instituto de
Educacion Musicale). This pedagogical approach to teaching music through improvisation is
gaining ground in a traditionally conservative system of music education in Spain.

Music technology was used to teach Renaissance counterpoint through improvisation at
McGill University, where a research role allowed for observation of the substantial benefits of
improvisation for learning modal counterpoint, as well as potential of technology to aid in this
process (Guido & Khoury, 2017, Improvisation and technology in the counterpoint classroom).
In this study, the computer software SmartMusic was employed as a tool for students to practice
and record improvisations.

In the fall of 2014, a unique opportunity presented itself to study partimento with a
renowned visiting Italian scholar, Giorgio Sanguinetti at McGill University. This resulted in the
publication of Partimento as Improvisation Pedagogy: Renewing a Lost Art (Khoury, 2015),
which draws similarities between partimento and jazz improvisation.

All of these projects were undertaken in tandem with active teaching that included private
guitar lessons, performance groups, improvisation ensembles, and undergraduate courses at
McGill University. Within these teaching environments, many pedagogical approaches to

improvisation were implemented and explored from a personal perspective and practice.

! See Chapter 3, Emilio Molina, for a description of this system
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Likewise, work as a graduate research assistant with the Improvisation, Community, and
Social Practice? (ICASP) project provided opportunities to interact with leaders in the field of
critical improvisation studies. Through ICASP, there occurred bi-monthly reading groups to
stimulate thought, performances of improvising musicians, conferences for sharing and
discovering research and ideas, and an online journal® that served as a catalyst for many
discussions. Through my relationship with this organization grew an appreciation for free
improvisation, and the creative freedom of this music.

Free Improvisation

Many music educators and theorists champion free improvisation, or non-stylistic
improvisation, as a tool for musical creativity and expression (Bailey, 1993; Heble & Laver,
2016; Hickey, 2009; Kanellopoulos, 2011; Lewis, 1996; Steinbeck, 2011). There is a growing
body of methods and applications of free improvisation to music learning (Hall, 2009; Niknafs,
2013; Rose & MacDonald, 2016; Schafer, 1986; Stevens, Doyle, & Crooke, 2007; Wallace,
2012), examples of free improvisation being used for social equity and creative agency (Dove,
2016; Fischlin, Heble, & Lipsitz, 2013; Willox, Heble, Jackson, Walker, & Waterman, 2011), as
well as recent research that examines the possibilities of free improvisation for music education
(Burrows, 2004; Hickey, 2009; Hickey, Ankney, Healy, & Gallo, 2016). The body of work in
free improvisation has a significant role to play in reimaging music education in the 21st century.

The proposed system of improvisation in this dissertation upholds the creative and
exploratory disposition of free improvisation, however, the principle pedagogical objectives are

not concerned directly with this practice. Rather, CMLT is concerned with a more basic function,

2 Now called the International Institute for Critical Studies in Improvisation (11CSI). See
WWWw.improvisationinstitute.ca
3 www.criticalimprov.com
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propelled by the belief that musicians deserve the ability to interact with all music they are
playing in a dialogic and creative manner. Because of a typical students’ involvement in diatonic,
stylistic music such as pop, rock, hip hop, classical, etc., learning to improvise within these styles
may provide a relevant and meaningful form of musical experience. By building a creative
disposition and a strong musical foundation, it is hoped that students may gain the freedom to
interact with any music or musician, from a creative place of knowing.
Stylistic Improvisation

Borrowing from Azzara’s definition (1992), for the purposes of the present work,
improvisation is considered the manifestation of musical thought based on an internalized
musical vocabulary and an ability to understand and to express musical ideas spontaneously. It is
differentiated from composition primarily based on a notion of temporality. Nachmanovitch
(1990) discusses this in his book Free Play: The Power of Improvisation in Life and the Arts:

In improvisation there is only one time... the time of inspiration, the time of technically
structuring and realizing the music, the time of playing it, and the time of communicating
with the audience, as well as ordinary clock time, are all one. Memory and intention
(which postulate past and future) and intuition (which indicates the eternal presence) are
fused. (1990, p. 18)

In order to participate in this time of inspiration, structuring, realizing, playing and
communicating, a student must have developed an improvisatory disposition to music, and a
depth of musical understanding. It is the process of learning to interact creatively with music that
is the focus of the proposed system of CMLT.

Chapter Outline

Following this introduction, Chapter 2 presents the methodological design of the

theoretical and creative phases of this work, as well as the presentation of the six research

questions that guide it. Chapter 3 is a theoretical analysis of improvisation pedagogy, beginning
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with a discussion of improvisation as a more democratic and embodied form of music making.
The chapter then traces a history of improvisation pedagogy within Western traditions,
discussing some key educators and theorists. The chapter also examines pertinent research and
publications from this field.

Chapter 4 begins with a discussion of constructionism and constructivism as productive
means of cultivating improvisational skills through technology. Tools for autonomous music
learning are examined before focusing specifically on the history of media for learning
improvisation. Recent advancements in mobile technology and touchscreen interaction present
new avenues for music education that are ripe for innovation. In order to examine the existing
tools available on these devices, an evaluative survey of iOS applications for learning
improvisation is presented.

Chapter 5 presents the framework for Creative Music Learning with Technology,
including an elaboration of the framework specifically for the context of learning improvisation.
The prototype development (Chapter 6) and a two-phased study (Chapter 7) are in support of this
framework, providing an opportunity to test the validity of the claims. Chapter 8 summarizes

findings and presents ideas for future research.
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CHAPTER 2: A RESEARCH-CREATION METHODOLOGY FOR CREATIVE MUSIC
LEARNING WITH TECHNOLOGY

This work maintains a fundamental purpose of situating music learning within a dialogic
and improvisatory musical process. A creative, multifaceted research design was essential in
order to contribute to the advancement of music learning in the 215 century. A theoretical
exploration of existing work and the analysis of other scholarly material provide the groundwork
for discovery in this project. However, it is also important for this research to be open to creative
exploration of new and not yet imagined solutions. Theoretical analysis alone cannot provide
sufficient room for innovation, nor would other traditional methodological designs or
experiments. Improvising is inherently creative, therefore logically, a successful teaching
strategy will likewise require a creative approach. Thus, a “research-creation” methodology is
applied, where contributions and innovations are iteratively developed within a balance of
creative and theoretical work. When a systematic inquiry process is interactive, creative, and
critical it has the most potential to produce new knowledge (Sullivan, 2006).

The Principle Research Question

This work is driven by the following research question: How can the literature,
methodologies, and experiments conducted within the field of improvisation pedagogy inform
the creation of a technology-assisted teaching framework that provides instrumental music
students with creative agency through a dialogic approach to learning repertoire and

improvising? In response to this question, the following trajectory was formulated.
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Overview of Components
Driven by a commitment to critical thinking and creative innovation, six research
questions, described in detail below, charted the following methodological trajectory:

- Aninitial theoretical inquest into pedagogies of improvisation

- An examination of technology for autonomous music learning

- A history of media for learning improvisation

- Anevaluative survey of existing technology for improvisation

- The creation of a framework for Creative Music Learning with Technology

- The design of a software application using the given framework

- Testing of the plausibility of the tool by building a prototype

- Testing the usability of the prototype by engaging 21 user testers

- Testing seven middle school students over a period of 4 weeks using the software
- Testing self-reported confidence of students improvising after using the prototype

A methodological approach that welcomes creative dialogue stands in stark contrast to
prevailing methodologies commonly found within the domain of music education research. A
comparison may be drawn between the prescriptive method of music learning and the prevailing
research methodologies championed and utilized by most researchers in music education.
Methodological designs have in many ways remained relatively unchanged for decades. The
body of knowledge and research that have been produced is of substantial importance and
significance, ushering in new understanding of many aspects of music learning. However, as we
move forward in the 21% century, we are poised to witness a new era of music learning, one in
which creativity and individuality may prevail over absolute structures. As this change occurs,
the field of music education research must likewise incorporate innovative, critical, and creative
models of research design.

Research-Creation
An experimental approach to methodological design can provide the greatest potential for

discovering innovative and impactful results. Research-creation is perhaps the closest example of
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an existing methodology that features experimental design in this capacity. It stands in “overt
resistance to strict, potentially reductive, and object-centric understandings of research”,
appealing to researchers “whose work requires self-reflexivity and experimentation for analysis”
(Hogan, 2012, p. 94). Manning and Massumi describe research-creation as an “experimental
practice” that “embodies technique toward catalyzing an event of emergence” (2014, p. 89). This
event, they contend, is one that evades prediction or cannot be determined in advance. It is
precisely this inability to foresee the outcome that warrants and invites new forms of research
methodologies. In this way, this work departs from a tradition of finite studies that focus on one
small aspect of music learning, instead allowing a breadth of study to produce new forms of
imagining musical understanding. Because the scope of this project was substantial and multi-
phased, other methodologies are also employed throughout the research. However, it is the
creative and exploratory nature of research-creation that drives the work into new territories.
The process itself is thus an important outcome of the dissertation, providing a
framework for other researchers endeavoring in the creation of new teaching methods. Similar to
practice-based research (Candlin, 2000; Frayling, 1997) and arts-based research (Cahnmann-
Taylor & Siegesmund, 2013; Eisner, 1993), research-creation is an innovative form of design
research that allows for the integration of the creative process of design into the investigation.
Often associated with new media experimentation, research-creation has emerged within the
social sciences and digital humanities, and pursues theoretical, technical, and creative processes
in tandem (Chapman & Sawchuk, 2012). Interdisciplinary scholarship and research, as well as
the creation of hybrid forms are becoming increasingly prevalent in doctoral dissertations
(Shanken, 2005). This hybrid dissertation can be considered a research-creation project that

engages in a mixed methods study with an expansion intent, aiming for scope and breadth
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through the use of multiple components (Clark & Creswell, 2008; Greene, Caracelli, & Graham,
1989; Madey, 1982).

In a recent manifesto on research-creation, Natalie Loveless explains the importance of
research-creation to help in the process that “re(con)figures our approach to disciplinarity”
(2015b, p.53):

Attention to disciplinary inheritance is crucial. However, in asking us to unhook
ourselves from a primary alliance to disciplinary identity, the critical discourse of
research-creation wedges open inherited forms of legibility and value that configure our
daily activities as academic practitioners... I argue for research-creation as crucial to the
development of new academic literacies that challenge traditional modes of knowledge in
the university. Research-creation is a particularly potent way of speaking across and with
disciplinary, political, ideological, methodological, and affective (diffractive) differences
in the academy today. Research-creation invites us to reassess our inherited modes of
publication and pedagogy in ways more attuned to the modes of creativity needed to face
ecological and economic crisis that are actively remaking how we might conceive of the
work of university today. (Loveless, 2015b, pp. 53-54)

The present discord between the state of music education and the needs of music learners
in the 21% century represents a crisis worthy of the kind of critical discourse that research-
creation so appropriately undertakes. While it is most often encountered within the domains of
art and media, there have been research-creation projects in music (Beghin, 2015; Ferguson &
Wanderley, 2010; Fujinaga, Vigliensoni, & Knox, 2015). Within music education, it has been
scarcely employed, with the exception of a French project that utilized research-creation to
examine and expound upon the complex and understudied process of artistic creation within the
field of music education. Recognizing the tendency in French music education towards an
interpretive rather than creative approach to teaching music, the project took a creative
methodological approach in order to both investigate and innovate:

The objectives of this research project focused on analyzing the creative process and
determining methodology in the field of research-creation, transposing and designing
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models for teaching artistic creation, exploring the motivational and cognitive aspects of
artistic creation, and investigating the impact of artistic creation on academic learning.
(Giacco & Coquillon, 2016, p. 2)

The nature of creative interaction with models of teaching made research-creation an
effective methodological framework for the French project, providing opportunity for
advancement in the field, in addition to the in-depth analysis and investigation.

In the present work, research-creation also serves to provide room for investigation and
innovation, guided by the following series of six questions.

Theoretical Analysis and Synthesis

Research guestion one:

How can the literature, methodologies, and experiments conducted within the field of
improvisation pedagogy inform the creation of a technology-assisted teaching framework for
providing instrumental music students with creative agency through a dialogic approach to

learning repertoire and improvising?

With an intended result of developing a framework that expands current methods and
models of teaching music improvisation, the present work begins with investigation. Theoretical
work that examines improvisation as a democratic and embodied form of music-making precedes
an examination of existing literature and the work of key scholars in the field of improvisation
pedagogy. A review of research studies that examine the teaching of improvisation provide
further understanding of effective means of cultivating improvisational skills.

Due to the difficulty of instituting change within existing frameworks of firmly
established music education (Bowman, 2007), a focus on the individual learner in the

development of musicianship presents a favorable strategy, one adopted in this work. The agency
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of the individual learner may be facilitated by a focus on internalization. The Vygotskyan
concept of internalization insists that the mind creates mental models of artifacts as tools (in this
instance, for creative thinking) by intervening in and interacting with them. This internalization
then enables the possibility of consequent change within the culture (Burnard, 2007).

A focus on the agency of the individual learner and the creation of a tool for creative
musicianship with a broad reach may be the most potent form of intervention within a musical
culture based on interpretation. Bypassing institutional change and addressing students through
accessible and ubiquitous technological tools may be an effective strategy. In this way, we may
circumvent structures that may be difficult to penetrate, and instead focus on new forms of
learning in the 21% century. Pamela Burnard presents an alternative approach to music learning,
embracing the potential of technology to address creative opportunities:

Imagine multiple forms of music pedagogy, where creativity (like inspiration) comes
from outside in and inside out as a process inseparable from technology, playing into and
recruiting different forms of pedagogy. Where a gradual but perceptible process of
pedagogical evolution takes place, with music educators developing new strategies that
go beyond making new tools ‘fit in’ to current ways of working. Instead, the ‘deeper’
object of musical learning arises inseparably from creativity and technology as
interrelated tools. Both teachers and learners use these tools to manage their own
learning, creating opportunities for the making, creating, receiving and producing of
music. (Burnard, 2007, pp. 37-38)

An exploration of technology for autonomous music learning provides further foundation
for the development of a framework. This exploration includes a history of media for
improvisation that concludes with the most recent development of mobile devices. The effect
that recent mobile technologies have had on our lives is undeniable (Goggin, 2012; Walsh,
White, & Young, 2010). Previously impossible learning contexts are now made possible on these
small and powerful devices (Martin & Ertzberger, 2013; Wu et al., 2012). Never before has there

existed such capabilities in sound manipulation and interaction. Music pedagogies stand to
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change significantly as new paradigms of learning become possible. The combination of
touchscreen interaction with high-quality music listening presents a new context of music
learning. An exploration of this context is paramount for addressing the needs of 21%-century
learners. Therefore, following a focus on improvisation pedagogy, the second question brings in
technology.

Technology Surveys

Research question two:

What technological tools exist to aid students in the acquisition of musical improvisation

skills?

In order to answer this question, three research areas were addressed in Chapter 4. The
first involves the use of technology for autonomous student learning, the second, a history of
media for learning improvisation, and finally, an evaluative survey of existing mobile software to
learn improvisation. These three studies reveal a lack of efficient tools that take full advantage of
technological affordances in order to teach improvisation outside of specific contexts such as
jazz or particular instruments. Synthesis of the research from improvisation and technology has
led to the conclusion that one potential solution to the first research question could be the
development of a learning system that fuses rich pedagogical traditions and approaches in
improvisation pedagogy with the recent innovations in mobile technology.

Mobile devices specifically introduce learning features previously not possible: real-time
feedback, coupled with touchscreen interaction, autonomous and student-led progression through
scaffolded learning structures, and the portability and convenience of the mobile device. This
work argues that the advancement of music pedagogy in the 21% century must embrace the

overarching movement towards creativity in learning, which leads to the third research question.
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Creating a Prototype

Research question three:

How might we incorporate the body of work in improvisation pedagogy with recent
technological advancements, specifically with regards to mobile devices, in order to support

deep and creative learning of music?

In response to this question, a framework for Creative Music Learning with Technology
(Chapter 5) was developed. This framewaork consists of an integration of music learning
principles with new advances in technology and represents a form of music learning that has not
previously been encountered. The chapter draws on existing research in music learning,
improvisation, and motivational gameplay. The framework has the potential to be applicable in a
variety of music learning scenarios and to guide the design of new technologies. In order to
address the specific context of developing creative agency, comprehensive musicianship, and
fluency with the language of music, one potential iteration is presented for teaching music
improvisation.

Building a Prototype

Research question four:

How might the framework for Creative Music Learning with Technology be used to design

and build a software application for teaching improvisation to a broad population?

With the goal of constructing an interactive software application for learning music

improvisation, a prototype was subsequently built in collaboration with a software developer.
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Chapter 6 presents the design and describes the various components of the software, with
supporting diagrams and screenshots.

In order to test the validity of the CMLT, 21 user testers participated in the subsequent
testing phases. The final two questions are posed with regards to this testing process. The
methodology for these studies is elaborated in full at the outset of Chapter 7.

Qualitative Research

Research question five:

Is the prototype successful at engaging students in improvisation? Does it have potential for
application in the lives of students? How is their experience using the software? What are its
strengths and weaknesses, specifically with regards to the principles laid out in the framework

for CMLT?

The qualitative research from these studies provides a number of important findings
about the framework, about creative music learning with technology, and learning music in a
21%-century context*. Undoubtedly, the most exciting part of creating a new system for creative
music learning is observing it in an authentic context of student learning. A qualitative approach
to research can be the preferred method when the researcher is “interested in understanding how
participants make meaning of a situation” and “seek(s) to discover and understand a
phenomenon, a process, or the perspectives and worldviews of the people involved” (Merriam,
1998, p. 11). Therefore, the principle methodology for examining the effectiveness of the

prototype takes the form of qualitative research. It was important to allow for a variety of

4 This research was conducted with the approval of the McGill Research Ethics Board, Certificate # 336-
0116
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viewpoints and values to be expressed and considered in the design of an effective tool. The
sensitivity and adaptability to the “many mutually shaping influences and value pattern” make
qualitative methods especially relevant for this study (Bresler, 1995, p. 2). Furthermore,
adaptability to the students is crucial for understanding their viewpoints and impressions about
the prototype and incorporating these into the design. Thus user testing of eight students and
seven expert teachers constitutes one portion of Chapter 7. A subset of two research questions
guided this portion of the study:

Expert teachers: Research question #1: What impressions, opinions, and evaluative
responses do professional music teachers have about the prototype and the potential application
for their private music studios?

Middle school instrumentalists: Research question #2: What impressions, opinions, and
evaluative responses do middle school instrumental students have about the prototype and the
adoption of such a tool into their musical lives?

This research does not attempt to establish that this learning framework, or the software,
is more effective than other methods of learning improvisation. Instead, this work examines the
capacity of CMLT to engage and foster creative freedom in music, as one component of musical
growth. Research reveals a variety of improvisation learning tools and pedagogies at our
disposal, and yet improvisation has not become a foundational skill in musicianship. This
research is therefore focused on the possibility of a new form of technology to enhance the
learning of creative musicianship.

Chapter 7 also includes a second phase of research involving the case studies of six

students who interacted with the software prototype for four weeks. A final question concerning
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these six students called for an examination of their self-rated confidence improvising after using
the prototype.

Examining Perceived Self-Efficacy

Research question six:

Do students using the software over an extended period of time find that it helps them to

become more confident improvising?

For this component of the study, the six long-term users were asked on three occasions to
improvise and then immediately complete a questionnaire concerning their confidence

improvising. The results from this study are reported at the end of Chapter 7.
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CHAPTER 3: IMPROVISATION: URGENCY, THEORIES, AND PEDAGOGY

Improvisation as a Democratic and Embodied Form of Music Making

To improvise is to participate in an innately meaningful, creative, and embodied form of
music-making, to intentionally bring into existence a spontaneous musical thought. This is made
possible by an intricate process of internalizing a musical vocabulary to such an extent that this
language becomes accessible for personal expression. Improvisation is a form of active music-
making that supports notions of democratic music education, requires an increased incorporation
of risk, and provides a deeper sense of performing in one’s body. Music students of today require
the creative agency inherent in improvisation, in order to interact in the ever-changing musical
culture of the 21% century. Restructuring the values and objectives of music education, such that
improvisation is situated in a central role, represents an urgent task facing music educators.

This chapter begins with theoretical and empirical work that identifies improvisation as a
more democratic and embodied form of music making, deserving placement at the core of music
learning. The remainder of the chapter is concerned with investigating improvisation pedagogy.
This is first undertaken from a historical perspective of Western classical music as well as an
exploration of improvisation pedagogy in jazz. These historical accounts are followed by a
collection of eight pedagogical treatments of improvisation outside of jazz, as presented by
important educators in the field. Three distinct classification systems of improvisation pedagogy
from the fields of music education, cognitive science, and phenomenology precede a final

section that discusses important and relevant research and new publications within the domain.
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Democratic Music Education

Government, business, art, religion, all social institutions have a meaning, a purpose.
That purpose is to set free and to develop the capacities of human individuals without
respect to race, sex, class, or economic status. And this is all one with saying that the test
of their value is the extent to which they educate every individual into the full stature of
his possibility. (Dewey, 1948, p. 107)

Education in the 21% century, especially in the arts, has a duty to respect and support
students of any age, race, sex, sexual orientation, and social class. In a moment in which political
and social values are being challenged, education in the arts must support the values of freedom,
equality, and democracy. Performing pre-composed works in the Western classical tradition is
only one facet of music education, and to exclude improvisation is to neglect students’ self-
determination and autonomy as individual artists. As university music programs begin to address
the ideological discord between classical and contemporary musical practices and values, they
must also address the range of musical skills they are training students to master. Drawing on the
philosophy of Castoriadis (1997), Kanellopoulos (2012) argues the following:

Improvisation and composition might be seen as ways of positing the issue of political
autonomy in musical terms... emphasis[ing] the role of improvisation and composition as
a mode of potentially transformative educational practice that may foster the
development of critical consciousness, linking music education to a larger project of re-
discovering and at the same time re-defining democracy. (p. 153)

A democratic music education is one in which value is not predetermined and is instead
dependent upon the individuals implicated in the act of education. Such a practice requires
respect for the individual. Composition and improvisation, as active processes of creativity that
cultivate autonomy, allow us to interrogate hierarchies, musical values, as well as the relationship
that we have to historical dimensions and values in music (Kanellopoulos, 2012). Castoriadis
(1997) defines autonomy as “the capacity, of a society or of an individual, to act deliberately or

explicitly in order to modify its law—that is to say, its form” (p. 340). Kanellopoulos (2012)
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further argues that it is through the political autonomy afforded through creative musical
activities that we can transform the educational paradigm by questioning long-held ideological
values.

Lucy Green (2002) problematizes the ideological discord between the teaching of
classical music versus that of popular, jazz and world music. Principally, this ideology is
manifested in the belief that classical music is the most valuable type of music (Green, 2002).
Though the focus on classical music remains prevalent in music education, it does not always
“correspond to the musical tastes, values and experiences” of a majority of those involved
(Green, 2002, p. 17). Values such as universality and eternality that were developed in the
nineteenth and twentieth centuries carry implications that do not necessarily transfer to music
outside of the classical tradition. The processes of reification and legitimization have perpetuated
the ideological construction of values and social relations in the classical music tradition. Though
these values and relations may seem natural, they clearly work towards the advantage of some
and the disadvantage of others (Green, 2003).

Improvisation is a musical activity that is open to anyone. Kanellopoulos (2012) explains,
“Improvising and composing become active processes of positing new legitimacies, and of
creating a music-making context that searches for its own foundations” (p. 151). It is an activity
that is self-directed, reliant upon one’s own musical histories. George Lewis (2009) describes the
complexities of improvisation:

We actualize or realize our desire, our intentions, our responses, in a real-time analysis,
generation, manipulation and transformation of meaning, mediated by (among other
factors) the body, history, temporality, space, memory, intention, material culture, and
diverse methodologies. (p. 4)

The diverse factors that are at play during improvisation are a substantial departure from

those evoked during performance of pre-composed music. John Paynter (2000) acknowledges
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the personal process in composition, also relevant in improvisation, as complex, and built upon
personal musical histories:

There are bound to have been influences—all the music the pupils have ever heard, and
their musical preferences: what they think of as ‘music’—but even if it is derivative, what
they produce is what they have made, and to do that they had to take decisions. (p. 8)

Distinction is apparent between the focus on musical product and musical process. In
improvisation, the central aim, the primary value, and arguably the derived pleasure of the music
resides in the process of improvisation. While an improvised product becomes the end result of
an improvised performance, the process involved requires a different level of agency and choice
than playing fixed repertoire (Lewis, 1996). According to Lewis, it is precisely this appreciation
of process and narrative that can make improvisation difficult to appreciate within the ideological
values of classical music (1996). However, far from implying that the meaning or value of
improvisation is of less significance than classical music, it simply implies that the values are
different.

Alperson (1984) affirms the essential aesthetic value of improvisational activity, as
distinguished from a musical work. To improvise is to simultaneously enact the two primary
praxis of music-making—composition and performance. Alperson suggests that the technical and
expressive elements are shared between improvisation, composition, and performance, but to
improvise, one undertakes a significantly higher risk, composing musical material in the
moment. This sense of risk and individual autonomy are defining characteristics of the musical
process of improvisation. To invite these values into our musical understanding is to challenge
notions of music aesthetics that place value on the end musical product as opposed to the
process.

For example, Hanslick’s quote from the 1950s brings into perspective the vast trajectory
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of musical experiences since that time, exemplifying the idolatry of a musical work: “It
[improvisation] imposes on music an irrelevant and distracting wash of emotion and it results in
a musical product typically devoid of beauty” (as cited in Alperson, 1984, p. 17). Neglecting the
long history of improvisation in Western classical music, Hanslick considers the process of
music-making and individual expression to be of little value. The absolutist view that musical
meaning is within the work itself has been challenged repeatedly (Born, 2005; Elliott, 1995;
Goehr, 1992; Green, 2009) and holds less relevance in today’s multi-cultural musical landscape.

Changing the values and structure of music education in a way that supports the learning
of improvisation demands a shift of perspective, and a re-examination of the values that we
impart on students. It demands questioning the way we conceptualize music and how this
information is conveyed to students. As Derek Bailey explains:

One reason why the standard Western instrumental training produces non-improvisors
(and it doesn’t just produce violinists, pianists, cellists, etcetera: it produces specifically
non-improvisors, musicians rendered incapable of attempting improvisation) is that not
only does it teach how to play an instrument, it teaches that the creation of music is a
separate activity from playing that instrument. (Bailey, 1993, p. 98)

To improvise is to act with an awareness of the many possibilities that are available,
choosing in each moment the future of the next. This may demand a level of comfort with one’s
personal self and the capability to express a personal narrative (Lewis, 1996). For this to be
possible, an embodied disposition towards musical creativity music be nurtured in music
learners, one which unites music creation and playing an instrument. The following discussion
examines improvisation as a more embodied level of musical performance than the interpretation
of repertoire.

Improvisation as Embodied Performance

When we imagine the place of body in a discussion about musical experience, notions of
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space and time become relevant. We may look to the tradition and teaching of improvisation in
theatre to explore ideas of embodiment as related to space and time. Perry (2013), in her work on
theatre improvisation in the classroom makes a distinction between striated space, which is
regulated by specific rules and limitations, and smooth space that has no predetermined order
and therefore creates new possibilities of composition. A striated space is comparable to the
performance of predefined musical works, in which the physical experience can be imagined
even before performance. In a smooth space, akin to musical improvisation, Perry suggests,
“[t]he sensation of corporeal interaction affects experiences of performers and the progress of the
action” (p. 100). Improvisation, as opposed to scripted and rehearsed action, emerges
simultaneously as a “space and time of inquiry” (Perry, 2013, p. 100).

In the striated space of a scripted environment, actors may have an internal map of body
movement and an understanding of scene structure within physical terms. In contrast, in the
smooth space of improvisation, the spontaneous actions of the body are a motivational force. The
actor is at once choosing her course of action with her body and mind. The body is more
involved in smooth, or improvised spaces, than the body in a striated performance of fixed
material.

The difficulty of teaching improvisation comes in part from the disconnection we have
with such embodied forms of action. Dramatist Keith Johnstone discusses pedagogical strategies
in teaching theatre improvisation that work to undo this disconnection:

Humans are too skilled in suppressing action. All the improvisation teacher has to do is to
reverse this skill and he creates very gifted improvisers. Bad improvisers block action,
often with a high degree of skill. Good improvisers develop action. (as cited in Borgo,
2007, pp. 82-83)

By over-intellectualizing music, the Western classical tradition may have deviated from

the physical embodiment once inherent in the musical processes of human beings. In musical
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improvisation, the player, undistracted by the score, interacts more fully through his body and
kinesthetic sense. Jeff Pressing (1988), a cognitive scientist who worked extensively on
improvisation, examined this notion of physicality in improvisation. He found that physicality
was more encoded in the process of improvisation than when performing from a score due to the
improvisors’s need to “feed off all the resources of the moment to create” (p.23). According to
Pressing (1988), the need to rely directly on manipulation of motor programs in unforeseen as
opposed to foreseen ways requires a greater sense of risk.

Pressing defines the manner in which music is represented in kinesthetic movement and
in our physical perception of musical emotions. He describes the muscular connection to tension
and release that are applied to the performance of harmonic progressions and the trajectories of
melodic lines within a gravitational field (Pressing, 2002). These sorts of physical enactments of
music have been observed in musical practices around the world and seem to originate from
human beings’ unique characteristic of being innately musical beings. Pressing (2002) describes
the dynamic system invoked through a physical experience of music, stating:

The mind, body, and environment are not separated by hard boundaries, but are roughly
demarcated parts of an interacting dynamical system. It is clear that full physical
involvement aids learning, and that the subjective body experience is central to primal
rhythmic elements of music like tempo, accelerando, syncopation, and ostinato
improvisation. (p. 24)

Music, especially rhythm, is felt in the body (Mithen et al., 2006). Pressing’s use of the
word primal to describe one’s physical experience resonates with our understanding of music’s
origin, which was certainly an improvised form of music-making. While it may seem divorced

from musical practices in the West, the notion that physicality, as opposed to intellectuality,

® The spelling of the word “improvisor” has been chosen for use in this work, however, “improviser”
appears in quotations and titles, to respect original spelling.
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could support music learning and specifically improvisation, logically corresponds to our history
of music making over tens of thousands of years. All music has evolved from primal music-
making, and, in some ways, making music through improvisation deeply felt within the body
must connect to our roots of musical practice. Consider the relatively new concept of the “work”
and musical score as related to the historical music-making of human beings (Goehr, 1992). We
cannot be precisely sure how long human beings have been making music, but archeology
provides some indications. A bone flute was found in Slovenia that dates back to between 43,000
and 82,000 years old (Huron, 2001) and it is safe to assume that humans have been playing
music since at least that time. If we imagine 43,000 years as the first music of man, our practice

of reading from score is a strikingly new phenomenon, as seen in Figure 3.1.

How long human beings have been improvising music — wem
Versus playing from a fully notated score  wmm

43,500

years ago Today

Figure 3-1: Time human beings have improvised versus played from a notated score

In her defining work on the body in musical performance, Eleanor Stubley (1998)
describes an imaginative experience of two contrasting performances—one of a string quartet
playing Beethoven and the other, an African drumming ensemble. While the string quartet is both
“bound by the score” and “searching for something that lies beyond,” the African drummers exist
“as if they are joined to their drums and are making music with their whole bodies... It is as if
the movement motivates and sustains the music making... the movements seem to define their
total sense of being or self-awareness” (Stubley, 1998, p. 94). Drawing from Merleau-Ponty’s
phenomenology of perception, Stubley describes how the musicians carve out a space in which

the music takes on a bodily presence.
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This tuning seems to unfold through the music making and appears to be driven by a
movement of mind that enables the musicians to reach through their bodily actions and
experience the outer edge of the sounds being shaped and articulated, not as actions
already taken, but as possibilities that might be. It is as if each moment has a spatial
dimension that extends between “the here and now,” a spatial dimension that gives the
musicians a bodily presence in the sounds themselves. (Stubley, 1998, p. 95)

The possibilities represented in improvised music have implications for the individual as
well as for the ensemble. This open-ended quality is not only within the sound but also drives the
musical identities within the ensemble. The power of each musician’s “musical voice”
discovered within the ensemble “seems to be particularly potent, however, where the ongoing
music making widens or goes against the grain of the field through an experience of otherness
that requires immediate accommodation or that creates...an opportunity for individual musical
identities to be asserted” (Stubley, 1998, p. 96). Here, Stubley is describing the improvisatory
aspect of music-making as particularly potent. She also observes that the ritual enables
embodiment through play that is grounded in the present: “While the musicians have their own
individual spaces, the boundaries distinguishing those spaces appear to be blurred by an
awareness of the activity of the ensemble as a whole” (Stubley, 1998, p. 95).

The collaborative nature of group improvisation is based on the synergy between players
as Stubley has described. In improvisation, unbound by the score, this synergy is experienced by
listening and responding from an embodied place.

While many of the pedagogical treatments of improvisation discussed below focus on
autonomous learning of skills for attaining musical fluency, a primary objective of attaining this
ability is in an increased ability to become a creative and collaborative participant in music
making. The collaborative nature of group improvisation provides both a setting for asserting
one’s individual voice, and for discovering the musical possibilities that arise in tandem with

others. Having determined improvisation to be a more democratic, embodied and collaborative
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form of music making, we now examine some of the body of literature concerning improvisation
pedagogy.
Improvisation Pedagogy

The second half of this chapter addresses improvisation pedagogy, focusing on forms of
stylistic improvisation that are prevalent today in Western culture. For a broader and more
complete look at pedagogies of improvisation, Pressing’s Improvisation: Methods and Models
provides a thorough investigation. For the purposes of this work, some popular methods and
approaches will be discussed, as well as some classification systems and models, an examination
of pertinent research, and some recent publications from the field of critical studies in
improvisation. While this chapter aims to document a variety of approaches and theories, it
unfortunately cannot address all of the different methodologies and recent contributions to the
field.

Pedagogy can be defined as the art and practice of teaching, specifically with regards to
one particular domain or body of knowledge. Pedagogy typically extends from knowledgeable
teachers who pass down skills and concepts to students through explanation and examples. When
we refer to a pedagogy of music improvisation, we refer broadly to the methods and practices
that are or have been used to teach improvisation and therefore cultivate musical fluency among
music instrumentalists and vocalists.

The world is rich with pedagogical treatments of improvisation. The Hindustani rags of
North Indian classical music (Jairazbhoy, 1995; Slawek, 1998), the Carnatic music of South
India (Morris, 2001), the Persian radif (Nettl, 2009), West African music (Locke, 1980), the
Javanese Gamelan (Hood, 1964; Sutton, 1998), and Balinese Gamelan (Gray, 2010), the Arabic

Tagasim (Ayari & McAdams, 2003; Racy, 1998, 2000) all contain developed processes of
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improvisation pedagogy. In all of these stylistic forms of improvisation, as in Western classical
and jazz, we encounter a language and structure unique to the individual practice. The manners
of applying these linguistic rules and structures form one aspect of the process of learning to
improvise.

Equally vital however, is the uniquely personal process of artistic expression and the
cultivation of one’s own voice (McMillan, 1997). Sometimes this aspect of improvisation
pedagogy is less addressed in formalized methods. Regardless, if democracy and embodiment
are to be cultivated, the respect for individual expression bears importance in the teaching of
improvisation. As explained by Jacques-Dalcroze “[iJmprovisation is the study of direct relations
between cerebral commands and muscular interpretations in order to express one's own musical
feelings” (Abramson, 1980, p. 64). There is a necessity to support students’ assertion of creative
agency in a way that is not as crucial when teaching strict performance of existing music.
Despite the fact that this aspect of the pedagogy is almost unmentioned in most treatments, it
must be understood as a crucial ethos for properly cultivating the imagination and expressivity of
individual artists.

Maud Hickey (2009) in her provocative work that argues for a balance between musical
control and musical freedom in improvisation instruction in the schools, argues that in fact
“[t]rue improvisation cannot be taught—it is a disposition to be enabled and nurtured” (2009, p.
286, emphasis in original). This notion of “enabling a disposition” is paramount, as any
pedagogy of improvisation should facilitate the cultivation of spontaneity and creativity. While
the remainder of this chapter addresses many approaches to improvisation pedagogy that entail
functional learning concepts, in order to properly teach improvisation, the individual

expressiveness of the learner must be considered essential.
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Western Classical Music

Historically, within the culture of Western classical music, pedagogies of improvisation
were most often passed down in master-apprentice relationships. Because of this, little
documentation has survived from the 16th and 17th centuries that provides a window into the
way musicians learned to improvise. We know that improvisation was a widespread practice
among musicians at the time and that for most Western musicians in the 16th and 17th centuries,
an ability to spontaneously create music was a fundamental musical skill. For example, in the
Baroque period, improvisation was constantly present, integrated within “the harmonic and
melodic fabric of the music” (Bailey, 1993, p. 21).

Historians have uncovered details about an instructional tool that was utilized for learning
improvisation on the keyboard during this period—partimento (Khoury, 2014a; Sanguinetti,
2012). By analyzing partimenti, we are able to glean some information about how musicians of
this period learned to improvise. The technique reveals dominant pedagogical strategies used for
training students in improvisation during the late 17th and early 18th centuries, based in great
part on the tradition of figured bass. Giorgio Sanguinetti has been integral in uncovering many
lost artifacts and manuscripts that reveal the secrets of partimenti in greater depth. He defines
partimento as “a sketch, written on a single staff, whose main purpose is to be a guide of
improvisation of a composition at the keyboard” (Sanguinetti, 2012, p. 12). While partimenti
resembled figured bass, they were more akin to a musical problem, to be solved by the
performer/improvisor. A set of regole (rules), along with a knowledge of the schemata (learned
musical exemplars), guided students in the practice and performance of partimenti.

As the number of amateur musicians began to increase in the 18th and 19th centuries,

publications that aimed to teach improvisation became available in the form of improvisation
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treatises written by well-known performers and teachers such as C.P.E. Bach and Carl Czerny.
Amateur improvisation treatises brought the art form into the hands of anyone who could
purchase the manuscript. These documents have survived and provide historians and educators
with examples of how the art of improvisation was approached in the Western classical music
tradition. One example is the work of Carl Czerny, a student of Beethoven. In 1836 he published
Systematic Introduction to Improvisation on the Pianoforte, one of many treatises published
around this time. Czerny’s work was a systematic treatment of the art of improvisation, covering
the structural harmonic formulas as well as the idiomatic use of melody and musical surface, or
diminution (Berkowitz, 2010).

In Berkowitz’s (2010) recent book that examines keyboard treatises of the 18th and 19th
centuries, he includes a letter written by Czerny to a pupil. Czerny describes a myriad of aspects
surrounding improvisation and the proper course of action to acquire the skill. The letter
provides an interesting glimpse into the practice of teaching improvisation at the time. Czerny
asks the student to begin practicing, both alone and in front of her teacher, “to connect together
easy chords, short melodies, passages, scales, arpeggioed chords; or, which is much better, leave
it to your fingers, to effect this connection, according to their will and pleasure” (Berkowitz,
2010, p. 16). Czerny then spells out the requirements for improvisation:

Great and highly cultivated facility and rapidity of finger, as well as perfect command of
all the keys and of every mechanical difficulty. For you may easily imagine, Miss, that
the happiest talent avails nothing, when the fingers are incapable of following and
obeying its dictates. Besides this, it also requires intimate acquaintance with the
compositions of all the great composers;... a thorough practical knowledge of harmony;
and lastly...our own indefatigable and rationally applied industry. (Berkowitz, 2010, p.
16)

Based on the words of Czerny, the 19™-century student of improvisation would have been

required to: understand the body of work, have practical knowledge of harmony, command
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technical prowess, and work hard. When one examines these historical pedagogies of
improvisation from the Western classical tradition and compares them with a sampling of
methods presently used to teach stylistic improvisation across musical cultures of today, we see
more similarities than differences. In effect, all of these pedagogical approaches aim to teach
students how to speak the language of music within the particular genre or style in question. This
requires training students to have an understanding of the grammar and syntax of the musical
style, while cultivating nimble agility with notes and rhythms. Students are made to understand
the direct relation of melody to harmonic structure. They are made to cultivate the ability to
move melodically based on and between harmonic motion of the music. The majority of
pedagogies instruct students to repeat and internalize musical figures and work to have students
understand chord/scale theories. When sufficient skills have been developed, students are also
taught to recognize and make stylistic inflections. They might be given practice drills such as
responding to musical questions with musical answers or copying and transcribing previous
compositions or improvisations.

The prevalence of improvisation in Western classical music came to an end in the mid-
19 century. At this time, the spontaneous composition of music and the sense of risk-taking
involved were laid aside in favor of a strict adherence to notated music. Classical music
pedagogy became organized in a logical and linear progression (Small, 1996), which left little
room for personal exploration. There are numerous theories that account for the demise of
improvisation (Moore, 1992; Sancho-Velazquez, 2001; Shane, 2013; Todea, 2014; Woosley,
2012), and it was probably a confluence of forces that are responsible. Composers were
increasingly disillusioned with the way other musicians failed to interpret their music to their

liking (Sanguinetti, personal communication, March 17, 2011). They began notating parts of the
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music that were once improvised. Beethoven’s final piano concerto has been singled out as the
definitive change in the practice of fully notating cadenzas. No doubt also influential in this shift,
during the Romantic period, the composer was increasingly viewed as an “authoritative and
solitary hero” (Gould & Keaton, 2000, p.144). Gould and Keaton (2000) likewise cite an
increase in complexity of the music as an explanation, as well as the need for performers to
sustain the classical canon while simultaneously playing within the current romantic style. The
spontaneous practices of music were traded in, and performers became increasingly technical
and relied more heavily on the score. Sanguinetti believes that the shift occurred in great part as
keyboard compositions began to be published with all of the fingering markings written into the
score, diminishing the exploratory aspect of learning music (Sanguinetti, personal
communication, March 17, 2011).

This change in performance practice occurred at the same time that the field of music
teaching was being professionalized, one of many effects of the industrialization of society
occurring in the 18th and 19th centuries in Europe and North America (Mark & Gary, 2007).
Mass production, mechanization, and factors such as speed, efficiency, and measurability
became idealized. As these factors influenced music education, what was once a comprehensive,
interconnected field of study became increasingly compartmentalized. Likewise, at this time
work and play became dichotomized, and “music as work” may have similarly led to the de-
emphasizing of improvisatory musical practices within formal education. The technical study of
instruments became the focus of musical instruction as the Protestant work ethic gradually took
over all aspects of life (Weber, 2002). Classical compositions demanded strict reproduction,
regardless of the particular geographical settings or social and performative contexts, and

training in many ways began to relate more to athletic training than to artistic training (de
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Bezenac & Swindells, 2009). Despite the fact that some composers such as Stockhausen,
Lutoslawski, Kagel, Xenakis, Ives, and Messiaen incorporated improvisation into their
compositions in the 201 century, this did not prompt a return to a study of improvisation in
music pedagogy.

Presently, improvisation is emerging within early music departments (Schubert & Guido,
2016) as a renewal of the art of extemporizing and a way of achieving authentic performance
within specific styles. It also remains prevalent in organ studies, as improvisation continues to be
an important part of church music as a way to accompany the fluctuating length of musical
performances within a service. Music methods courses for those pursuing music education
typically contain a component of music improvisation, and some universities provide ensemble
opportunities (Khoury, 2014b).

While classical music departments in universities are only recently beginning to make
improvisation a mandatory part of students’ musical training, this has not been the case in the
jazz departments of North American universities. These programs have a foundation in
improvisation and students are expected to attain fluency within the stylistic language of jazz.
The pedagogies in these institutions are not representative of the original oral pedagogical
traditions of jazz, a fact lamentable by some. However, one benefit to come from the
formalization of jazz in the academy is the now large and accessible body of work in
improvisation pedagogy: methodologies, cognitive studies, pedagogical approaches, and
research.

Jazz Improvisation Pedagogy
Jazz is, first and foremost, an improvised music; jazz players communicate through

improvisation, co-creating art in moments of unified exploration and openness. Because
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improvisation has always stood at the heart of this musical tradition, the largest existing body of
literature, methodologies, and research into musical improvisation concern jazz. A discussion of
the original oral tradition precedes an examination of jazz in universities, and the vast assortment
of method books.
An oral tradition

From jam sessions at clubs to informal practice sessions in the homes of musicians, or in
clubs during the day, there was a sense of camaraderie and of sharing musical secrets in the
original tradition of jazz improvisation. Berliner offers a thorough glimpse into these rich
educational scenarios in his seminal book Thinking in Jazz (1994). In the book, anecdotal
learning strategies are reported by jazz musicians that include learning by ear, learning patterns,
transcribing and listening, singing, learning licks, learning to “play changes”, studying classical
music, playing something in all twelve keys, and many other strategies. Walter Bishop Jr.
summarizes a typical trajectory for learning jazz:

It all goes from imitation to assimilation to innovation. You move from the imitation
stage to the assimilation stage when you take little bits of things from different people
and weld them into an identifiable style—creating your own style. Once you’ve created
your own sound and you have a good sense of the history of the music, then you think of
where the music hasn’t gone and where it can go—and that’s innovation. (Berliner, 1994,
p. 120)

Using source material from many of the most important jazz improvisors, Berliner
discusses pedagogical approaches to improvisation taken by many jazz educators and provides
numerous examples and models. He also elaborates on values considered important in jazz
improvisation:® rhythmic substance; melodic substance; harmonic content; originality and taste;

emotional substance; instrumental virtuosity and technical features of ideas; storytelling ability;
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the spontaneity, in relation to the uniqueness, of invention; evolving a unique voice within the
jazz tradition; and accommodating musical change as the tradition progresses.

As an oral tradition, imitation and copying played a major part of the dissemination of
jazz improvisation techniques. Jazz musician and educator David Baker describes the
autodidactic nature of learning improvisation and the tendency to downplay instruction:

| imagine if you asked Charlie Parker how he did something, or Miles [Davis] how he did
something they'd probably tell you “Listen to what I'm doing....” If I asked Wes
Montgomery “What is that Wes,” he'd say, “You'll hear it,” because basically people
were not trained to articulate that. (Prouty, 2006, p. 315)

As an oral tradition, the origins of jazz point to people playing music that was full of
personal meaning and narrative, using a combination of memory and preference, greatly affected
by the context of performance and the group of musicians playing. The tradition of learning
orally and primarily through imitation did not maintain prevalence as jazz shifted into the
academic setting in North America.

Jazz in universities

In the late 1940s, the first jazz education programs were established at North Texas State
University and Berklee School of Music (Prouty, 2005). In the 1960s and 1970s, jazz was
adopted more widely into the formal music settings of university music programs. These
developments began a considerable shift in the way jazz music was imparted to students. Jazz
improvisation pedagogy was profoundly influenced by the subsequent teachers and students that
built and came through this new system. Formalization began, and at this time, books for
learning improvisation became popularized. Chord scale theory in the bebop style became the

dominant teaching vehicle for jazz improvisation in the universities (Prouty, 2005). Eventually,

® Chapter 10, pages 243-285
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hundreds of method books became mainstream material, covering numerous styles and
approaches.
Jazz method books

Many successful jazz educators developed their own pedagogies and subsequently
published their own books that utilized their specific “method” for teaching improvisation.

The use of these books and other media’ for learning jazz improvisation is a prevalent
supplement to the study of jazz improvisation. Used autonomously, as a source of study with a
teacher, or within jazz programs, there are thousands of publications that aim to teach students
the art of jazz improvisation. A great number of surveys and analyses of pedagogical material
and approaches to jazz improvisation exist (Bash, 1986; Benward & Wildman, 1984; Bergmann,
2012; Berliner, 1994; Bowman, 1988; Cosmo & Cosmo, 2002; Dunscomb & Hill, 2002; Hart,
2011; Jones & others, 1997; Kuzmich, 1975, 1990; Leavell, 1996; Madura, 1996; Maksymkow,
2003; May, 2003; Palmer, 2013; Paulson, 1985; Prouty, 2006, 2008; Re, 2004; Watson, 2010;
Witmer & Robbins, 1988).

Witmer and Robbins’ (1988) survey provides critical analysis of many methods available
at the time of publication. They refer to “the big three”—Aebersold, Coker, and Baker as the most
prolific publishers of jazz material (p.15). These methods focus on the acquisition of scales,
arpeggios, and patterns (Aebersold, 2000; Baker, 1988, 1989, Coker, 1987, 1997). Witmer and
Robbins observe that “beyond the ‘meat and potatoes’ of chord/scale relations and basic
progressions, there may be found the occasional ‘condiment’ of the author’s insight” (1988, p.

23). Coker, for instance, suggests “Playing along with records to develop ‘tone quality, phrasing,

" Chapter 4 has an extensive discussion of media for improvisation.
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time feel, etc.’”, although these elements that are not further explained in the text (Coker, 1975,
p. 12; Witmer & Robbins, 1988, p. 11).

Witmer and Robbins point to a shortfall of all of the standard published material: “the
conspicuous and apparently deliberate separation of technique and music” (p.15). As an
alternative, they discuss La Porta’s A Guide to Improvisation (La Porta, 1968), a more “holistic
approach” (p.17) with an emphasis on “making ‘simple’ things sound right” (Witmer & Robbins,
1988, p. 16). The exercises in La Porta’s book are based on rhythmic patterns and call and
response ear training. According to Witmer and Robbins, La Porta’s approach holds the
advantage that “the sound proceeds the theory” (Witmer & Robbins, 1988, p. 16, emphasis in
original). Benward and Wildman (1984) are also cited as having an integrated approach.
Exercises in the book are related to specific musical examples from the Smithsonian Collection
of Classic Jazz, so that students can hear actual examples of the musical elements. Witmer and
Robbins point out that the technique of guided listening to known recordings of music has an
advantage over techniques that only employ the use of play-along tracks, like Jamey Aebersold
collections. Listening to quality musical examples, as opposed to solely backing tracks, provides
more information and demonstrates musical elements such as phrasing, expression, and time
feel.

One important aspect of jazz improvisation relates to the manner in which the
performances are guided by particular musical works. “Standards” as they are commonly called,
are songs from the tradition learned by most jazz players. These musical works are the starting
place for jazz performances and thus improvisations. In a typical jazz performance, a band will

begin with someone playing the melody of the tune, and then the solos are passed around the
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band. The interaction between the band members with regards to the musical material developed
in the improvisations is one of the most characteristic and salient features of jazz music.

The Real Book and Fake Books provide lead sheets that form the core material for
improvisational development. These lead sheets contain a skeleton of the music at hand—
including the melody and the accompanying chords (written with chord symbols, not notation).
These lead sheets become a form of musical puzzle, a problem to be solved. The interpretation of
the work is left up to the improvisors/performers, using a combination of the material within the
work and creative interplay. This creative interplay typically comes from study and practice of
models, patterns, scales, and arpeggios.

As previously mentioned, there are similarities between jazz lead sheets and partimenti,
as both represent a complex musical puzzle to be solved. Intense creativity can result in the
solving of this puzzle, however, there is a preparation necessary to enable one to understand and
react to the musical problems set forth.

Johnson-Laird (2002) has conceived of a principle of algorithmic demands in jazz
improvisation:

The cognitive problem for jazz musicians is to create a novel melody that fits the
harmonic sequence and the metrical and rhythmic structure of the theme. The musicians
must therefore be highly familiar with the chord sequence, use their working memory to
keep track of where they are in that sequence and to register what other musicians are
playing, and generate and execute sequences of notes in pleasing musical phrases. (p.
422)

Here, Johnson-Laird writes of the importance of understanding the harmonic construction
of a musical work, in order to creatively produce melodic material that both corresponds to the
chord sequence as well as to the music being played by other musicians. He later addresses the

procedural knowledge that governs improvisation:



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 45

Musicians also have in their heads a set of unconscious principles that control melodic
improvisation. This procedural knowledge is acquired at the cost of considerable work. It
embodies principles governing harmony, meter, rhythm, and contour. (see also Berliner,
1994) (Johnson-Laird, 2002, p. 439)

Learning to master jazz harmony and melodic orientation require intense immersion
within the stylistic language in order to successfully improvise within this style. Music students
who are not studying jazz may find it difficult to learn an entirely different musical language
from that in which they are immersed. However, the wealth of pedagogical material and research
studies from this domain stand as useful sources for improvising in other domains as well. Two
educators discussed below, Christopher Azzara and Ed Sarath, have brought their experience as
jazz improvisors and educators into a broader application of improvisation pedagogy.

Non-Jazz Pedagogies of Improvisation

While the term “non-jazz” seems pedantic and unnecessary, in a musical world in which
improvisation is almost synonymous with jazz music, it functions to clarify an approach to
improvisation that does not necessarily contain jazz rhythm, harmony, or style. The pedagogical
resources and methodologies for improvisation outside of jazz are numerous and varied. A
number of non-jazz pedagogical treatments of improvisation have made the process more
accessible to a wide range of students.

The following list of method books have been published to provide guidance to students
learning to improvise outside of jazz and may be useful to educators looking for ways to
incorporate improvisation into their teaching. Many focus on only one instrument or context, but

most provide valuable approaches to learning to improvise:
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Improvisation Method Books for Non-Jazz Improvisation

Improvisation Games for Classical Musicians (Agrell, 2008);
From sight to sound: Improvisational games for classical
musicians (Brockmann, 2009);

Improvisation at the piano: A systematic approach for the
classically trained pianist (Chung & Thurmond, 2007);
Improvise! (Harmon, 1995);

Fun improvisation for violin: The philosophy and method of
creative ability development (Kanack, 1996);

Beyond classical violin: An introduction to the world of
improvisation (Bisharat, 1998);

Musical creativity: Strategies and tools in composition and
improvisation (Mazzola et al., 2011);

Pattern play (Kinney & Kinney, 2010);

Developing musicianship through improvisation (Azzara &
Grunow, 2006);

Music theory through improvisation: A new approach to

musicianship training (Sarath, 2013).

Important Educators of Improvisation (Non-Jazz)

While improvisation has not been widely taught throughout the last century, some

influential music educators have considered improvisation to be an important component of
music learning. The pedagogical treatments of improvisation by Emile Jacques-Dalcroze and

Carl Orff have been particularly influential within elementary school music education in North

America (Campbell, 2009). Edwin Gordon, Christopher Azzara, Patricia Shehan Campbell, and

Ed Sarath are influential music educators in improvisation and are also discussed, as well as two

important educators who are influential in Spain and Latin America, Emilio Molina and Violeta

Hemsy de Gainza. Following a brief discussion of the work of these educators in improvisation
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pedagogy, the writings of Jeff Pressing (1988), John Kratus (1995), and Patricia Nardone (1996)
are presented, representing three distinct ways of modeling and classifying aspects of
improvisation pedagogy.

Emile Jacques-Dalcroze

Improvisation is one of three branches in the pedagogy of Emile Jaques-Dalcroze (1865-
1950), along with eurythmics (or the physical exploration of music) and rhythmic solfége (an
aural training approach based in a fixed-do system). Dalcroze was concerned with unifying the
mind and body in musical feeling and physical sensation. His improvisation method was based
on providing constraints and musical problems to students, with the goal of achieving musical
fluency; flexibility; and, above all, a personal creative voice. In the words of Dalcroze (1921),
“[t]he art of improvisation rests on... a developed awareness of one's expressive individuality.
This knowledge grows through interactive exercises with a teacher, whose function is not to
present models for imitation, but to pose problems intended to provoke personal responses” (p.
52). Originally developed for more mature conservatory students, the improvisation pedagogy of
the Dalcroze approach is complex and thorough, favoring the expressive and creative nature of
students’ experiences of improvising (Joseph, 1982). Dalcroze believed improvisation should
allow students to “fearlessly and expressively experiment with musical concepts, techniques,
experiences, understandings, and ideas of their own devising” (Mark, 1986, p. 102).

An embodied technique that focuses on movement and self-expression, the pedagogy of
Jacques-Dalcroze can be seen as a counter-narrative to a disembodied epistemological approach
that emphasizes notational reading and an analytical approach to music (Juntunen & Westerlund,
2011). Dalcroze believed that improvisation is a key component of music education and

developed a pedagogy and series of exercises to facilitate creative improvisation among students.
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According to Dalcroze, the teacher should regularly improvise, either to illustrate a concept, or to
emphasize specific elements and musical concepts. (Jaques-Dalcroze, 1917; Palmquist, 1998).

A number of studies have been concerned with the application of the Dalcroze Method
(Joseph, 1982; Nalbandian, 1994; Zachopoulou et al., 2003), and numerous music educators
have published overviews and interpretations of his method and improvisational techniques
(Abramson, 1980; Juntunen & Westerlund, 2011; Stone, 1985; Tucker, 2013). Many of the
studies have produced positive results that implicate the relevance and benefits of using the
Dalcroze approach to teaching music.

Carl Orff

Carl Orff (1895-1982) was a German composer who created a method of creative music
education based on improvisation and movement. Orff-Shulwerk, now employed in over 30
countries, is most often taught primarily at the elementary school level, often with physically and
mentally handicapped children (Shamrock, 1997). Concerned with “elemental rhythm” (referring
to music of both early humans and to young children), this approach relies on a set of
instruments (the instrumentarium) that encourage a tonally-centered sonority, beginning with the
pentatonic scales. Carl Orff believed strongly in the importance of attaining improvisational
fluency, and his method therefore has quite specific strategies for facilitating improvisation with
young children. These include a series of prompts and the use of ostinato rhythm patterns as
accompaniment (Shamrock, 1997). Use of the pentatonic scale helps to support an experience
devoid of “wrong notes” and therefore favors creative exploration.

A number of studies have been published that examine Orff improvisation instruction in
elementary and preschool settings (Beegle, 2001; Brophy, 2002; Flohr, 1981; Munsen, 1986;

Warner, 1991; Zachopoulou et al., 2003). Contrastingly, there are no published studies that



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 49

examine secondary school application of the Orff-Shulwerk approach to improvisation.
Edwin Gordon

Edwin Gordon (1927-2015) created the Music Learning Theory (MLT) as a way to teach
audiation, his term for the ability to think music with the mind. Gordon believed strongly in the
correlation of music learning and language learning: “Audiation is to music what thought is to
language” (1999, p. 14). He elaborates on this relationship: “just as we think with words, that is,
patterns of letters not separate letters, in music we audiate patterns, both tonally and
rhythmically, not individual time-value names or pitch letter names” (Gordon, 2009, p. 6). For
Gordon, improvisation deserved a place at the core of music learning:

My best recommendation to music teachers of the next century is to improvise,
improvise, improvise! Get rid of notation. Learn from music learning theory to teach
children to make music without the aid of notation or music theory. Follow religiously
the process of the way we learn language. (“In Memoriam,” 2015)

Gordon believed in the imperative of forming a listening base, as, just like with language,
we would not expect someone to speak without having the previous experience of extensive
listening. The aural discrimination that is learned by training tonal and rhythmic patterns can
give improvisors the necessary background to respond spontaneously to external constraints
encountered in improvisation (Gordon, 2007). Gordon felt that music should be learned through
aural training, and that its elements, especially rhythm, should be studied in context.

When rhythm is taught visually in terms of music theory and notation apart from
movement and breathing, it rests solely with time and the brain. As a result, teachers
appear to have no alternative but to teach counting, note values, and definitions. And that
leads to emphasizing relative time values of individual isolated notes rather than
groupings of durations that take on musical meaning. (Gordon, 2009, p. 4)
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His work echoes the notion of rhythmic embodiment discussed previously in this chapter.
He believed that “rhythm is felt” and that it is not possible to understand rhythm “apart from its
interaction with movement and breathing” (Gordon, 2009, p. 2).
Christopher Azzara

As a professor of music education at Eastman School of Music, Christopher Azzara is a
widely published author of pedagogical material, research, and articles. In an important study in
the field that demonstrated the positive benefits of improvisation on musical learning, Azzara
used audiation-based techniques to teach improvisation to young children (1993). His approach
to teaching improvisation has shown a likeness to that of teaching jazz improvisation:

Improvisation involves specific guidelines that provide a framework for the performer—
for example, the tonality, the harmonic progression, the meter, and the form of the music.
Challenging these ‘restrictions’ by playing inside and outside of them results in creative
improvisation. In fact, many improvisers and composers find that they are most creative
when making music within certain restrictions. (1999, p. 22)

Azzara explains that a “person must create organized musical meaning in his or her
thought processes in order to be able to manipulate the structures of music into an organized,
spontaneous, meaningful performance” (1993, p. 338). He has presented his approach to teaching
improvisation in various iterations; among them, an Aural Approach to Improvisation (1999, p.
23) proposes nine suggestions for improvising:

1. Learning to sing and play basslines of the tunes by ear in order to understand the
harmonic progression,

rely on ears instead of notation,

chant rhythmic patterns,

sing tonal patterns that outline the harmony,

learn solfége and rhythm syllables by ear,

improvise rhythm and tonal patterns alone and with harmonic reference,

make up melodies,

embellish a melody,

©oNe RN

listen to improvisers.
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A focus on listening and ear training, as well as patterns and harmonic progression of a
piece are coupled with improvising with harmonic reference to both invent and embellish
melodies. This general approach also guides his publications with Richard Grunow (Azzara &
Grunow, 2006), a series entitled Developing Musicianship through Improvisation (DMT]) that
teaches improvisation through aural development, based on folk and traditional songs.

Patricia Shehan Campbell

Patricia Shehan Campbell has been a key figure in reforming music education, publishing
works that have helped to push the field into the 21% century. Besides her important work in
improvisation (Campbell, 2009; Campbell, 1991; Campbell et al., 2014; Higgins & Campbell,
2010), she has been influential through her work with young children (2011; Campbell & Scott-
Kassner, 2013), listening (2005), and working for multicultural perspectives in music education
(1991, 2003; 1990; 2004). In her contribution to Solis and Nettl’s, Music Improvisation: Art,
Education, Society, she provides three operational definitions of improvisation (2009). The first,
“improvising to learn” (p.120), considers the learning of improvisation as a path towards more
comprehensive musicianship. The second approach she considers is “learning to improvise
music” (p.120), when the act of improvisation is the ultimate goal, such as in a musical tradition
like jazz. The third is “improvising music to learn,” in which the learning is framed outside of a
purely musical experience, and “people learn whatever can be learned of self and others and of
the world beyond music” (p.120).

Campbell offers another perspective on the notion of temporality—the relationship of
improvisation to previous listening and practice: “Music that is improvised is at once the creation
of new ideas on the spur of the moment and an expression anchored in many long hours of

listening and practice” (Campbell, 1990, p. 44).
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Ed Sarath

Ed Sarath is a professor of music at the University of Michigan, where he founded the
Department in Jazz and Contemporary Improvisation. He is also the founder and president of the
International Society for Improvised Music in the US and is a proponent of creativity and
consciousness development in music study (2013).

Like Azzara, Sarath has transferred a pedagogy of jazz improvisation to musicians
studying outside of this genre. His book Music Theory Through Improvisation: A New Approach
to Musicianship Training (2009) was developed for college-level musicianship classes, and
incorporates a similar approach to Azzara, though he employs jazz music as musical material.

Sarath is actively involved in the process of reforming university music programs to
include a larger component of improvisation, as well as increased inclusion of a consciousness
based world-view called “Integral Theory” (2013).

Emilio Molina

In 1993, improvisor and educator Emilio Molina founded The Instituto de Educacion
Musicale (IEM). This group of over 30 Spanish educators in their respective conservatories teach
an integrated method of musical learning called La Improvisacién como Sistema Pedagogica
(Improvisation as a Pedagogical System) (Molina, 2005, 2007; Roca Arencibia, 2013). This
system is based on analysis and improvisation, and is applicable to students at all levels of music
learning, from young children to advanced performers. Basic tenets of the approach include the
unification of all subjects into one methodology and the notion that improvisation is a
consequence of controlling the musical language. Instrumental skills must be based on control of

the language, and analysis and listening are crucial components in this pedagogical approach.
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The teaching process is based on creativity, in which the teacher is a guide and conductor of
musical learning.

The methodology has two approaches to be varied in teaching. In one, the musical work
is a point of departure, in which the score analysis reveals the elements to be practiced in
improvisation. The second approach is the musical work as a goal; in this case the teacher
presents activities that eventually lead to a score. In both of these approaches there are four steps
considered as crucial to the methodology.

Selection and analysis of the score or musical work

Extraction of melodic, rhythmic, harmonic, and formal processes

Proposal of practical instrumental activities derived from analysis

Improvisation and composition of works or fragments similar to the original work

el A

IEM has published over 40 method books, covering various instruments, styles,
composers, and subjects. These are available in the Spanish language, published through Enclave
Creativa.®
Violeta Hemsy de Gainza

Violeta Hemsy de Gainza (2000) is an influential music educator and advocate for
improvisation from Argentina. While her work is little known outside of Spanish speaking
cultures, she has been publishing in the field of music education since the 1960s and is cited
frequently in the works of other authors from Spain and Latin America (Hemsy de Gainza, 1964,
1988, 2000, 2004). She considers three coordinates, or parameters, as essential to improvisation
(2000):

1. Materials of improvisation (“with what one plays”)
2. Objectives of improvisation (“why one plays™)
3. Techniques of improvisation (“how one plays™)

8 www.enclavecreativa.com
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Hemsy de Gainza makes the distinction between two forms of improvisation, absorption
and externalization. Absorption is the internalization of new forms, and externalization is the
expression of that which an individual already possesses. She argues that the integration of both
of these processes leads to the simultaneity of communication and awareness, two primordial
objectives in all education (2000).

Models and Classifications

The following models and classifications represent three distinct manners of examining
the process of improvisation from different perspectives. Kratus, from the field of music
education describes seven levels of improvisation that extend from a novice improvisor to an
expert improvisor. From within the parameters of cognitive psychology, Pressing’s work in the
area of feedback is discussed as well as his classification of pedagogical approaches that are
historically found in improvisation texts. Finally, Nardone takes a phenomenological perspective
that represents the dualities inherent in the practice. The work of Pressing and Kratus are
influential and serve as frames of reference for research and analysis in the field. Nardone’s
treatment of improvisation represents an interesting alternative to these objective accounts.
John Kratus

John Kratus (1995) differentiates improvisational expertise from that of a novice
improvisor with five elements: the extent to which an expert improvisor is concerned with the
creation of the improvisation as opposed to product, the ability to audiate, the ability to play in a
way that appears “automatic”, the ability to shape a beginning middle and end, and an ability to
improvise within a particular style. He has developed a seven level sequential model for the
development of improvisation skills based on cognitive research: exploration, process-oriented

improvisation, product-oriented improvisation, fluid improvisation, structural improvisation,
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stylistic improvisation, and finally, personal improvisation. While the boundaries he developed
are arguably not as compartmentalized as they appear to be, the levels are nonetheless considered
important by many within the field of improvisation pedagogy (Biasutti, 2015; Gagne, 2014;
Healy, 2016; Hirschorn, 2011; Wall, 2016).
Jeff Pressing

Jeff Pressing (1988) produced perhaps the most explicit treatment of how one improvises
in his work Improvisation: Methods and Models. As an improvisor himself, he explains the
process of improvising from a cognitive and psychological perspective. Before discussing his
classification of pedagogical approaches, various concepts from his work are presented, as they
provide important cognitive groundwork for modern pedagogical treatment of improvisation.

One important aspect that Pressing discusses is the role of feedback in improvisation. He
contends that feedback is vitally important due to its ability to enable error correction and allow
the improvisor to adapt; furthermore, feedback is motivational and has attention-focusing effects.
The particular forms of feedback he discusses are visual feedback (such as when one plays the
piano), and kinesthetic feedback. He cites the increased difficulty of improvising a scat solo over
improvising with a saxophone due to the different levels of kinesthetic feedback inherent in the
two forms, explaining the difficulty vocalists face. Pressing differentiates between three levels of
feedback, first distinguishing between short and long term: “Short term feedback guides ongoing
movements, while longer term feedback is used in decision-making and response selection”
(p.135). He then identifies a longer term feedback called “knowledge of results” or “KR” for
cases of external evaluation, such as playback of recordings of students” own improvisations.

Based on research by Partchey (1974), Pressing concluded that this technique (listening to one’s
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recordings) was superior to “listening to pre-composed model melodies or repetition as an
improvisation learning technique” (p.135).

Besides these three levels of feedback, Pressing suggests that “feedforward” plays an
essential role in the cognitive process of improvisation. Due to the necessity when improvising to
keep both intention and result in mind, preparation of motor actions and musical effects can
enable feedforward (Pressing, 1988). It is through the preparatory work of establishing a basic
vocabulary and an understanding of melodic and harmonic movement that one learns to perceive
distinctions that therefore enable the ability to read feedback and enable feedforward, as they
occur in improvisation.

Pressing also discusses automaticity, or the feeling that “the performer is played by the
music” which actually occurs as a result of “extensive skill rehearsal” (p.139). It is through
extensive preparation that the artist is able to achieve a state of automaticity in improvisation.

Pressing encourages a balance between self-discovery and directed learning. Citing the
psychological works of Holding (2013), Hendrickson and Schroeder (1941), and Newell (1981),
he contends that self-discovery must be coupled with simple instructions. While he recognizes
that “less formalized self-discovery techniques are certainly characteristic of much learning in
the arts” (p.141), he likewise recognizes the importance of structural prescription. He gives the
following suggestion regarding the manner in which these instructions should be presented:
“instructions seem particularly effective when kept simple, and when focusing on goals and
general action principles rather than kinematic details” (p.141). Pressing elaborates that
“[p]robably too much intellectual detail both interferes with the fluid organisation of action

sequences, as mentioned earlier, and strains attentional resources” (p.141).
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Pressings’ classification of improvisation pedagogies

Pressing classifies the various approaches to improvisation found in the literature into
five “approaches” or “techniques”. The first is that of real-time composition, dominant in pre-
Baroque and rare by the 18 century. The second approach concerns patterns, models and
procedures for learning stylistic improvisation. He cites the figured bass and melodic
embellishment texts of the 17" and 18t centuries as well as the “riff compendia and how-to-do-it
books in the field of jazz” (p. 142).

The third approach sets out improvisational problems or constraints. He cites the
composition-like problems used by Dalcroze in his approach to improvisation that included
“problems in rhythm, melody, expressive nuance, and harmony; muscular exercises; imitation of
a teacher; exercises in hand independence; the notation of improvisation just after performing it”
(p. 143). Pressing also considers jazz lead sheets in this category, as a type of musical problem to
be solved. Although he makes no mention of it in his text, the practice of partimento, uncovered
in larger detail after Pressing’s work, could be considered in this category due to its nature as a
problem-solving guide for improvisation.

Pressing’s fourth approach is “the presentation of multiple versions of important musical
entities (most commonly motives) by the teacher, leaving the student to infer completely on her
own the ways in which improvisation or variation may occur by an appreciation of the intrinsic
‘fuzziness’ of the musical concept” (p. 143). This approach, he contends, concerns imitative self-
discovery, such as that found in the tradition of the Ghanaian traditions or the Persian radif, in
which a collection of musical material becomes increasingly complex throughout the musician’s
development. He also includes extracting material through transcriptions and song-form based

improvisation, such as in jazz and blues. Hickey, in her discussion of Pressing’s classification
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(2009), adds Lucy Green’s work with garage bands (Green, 2002, 2008) to this category in
which students learn by “copying, playing by ear, and self-expression” (Hickey, 2009, p. 288).

The fifth approach is based on concepts of creativity as well as expressive individuality.
Here he cites the work of Carl Czerny, Carl Orff, Zoltan Kodaly, Shinichi Suzuki, Jacques-
Dalcroze, and R. Murray Shafer. He allies this approach to the ideas of self-realization from
humanistic psychology.
Patricia Nardone

Patricia Nardone (1996) conducted a phenomenological psychological analysis to
distinguish the artistic activity of improvising from that of performing non-improvisational
works. Her work stands in contrast to the two previously discussed treatments, but presents a
constructive means of viewing the complex activity of improvisation, one that entails more than
just the levels of skill acquisition. Nardone identifies different experiences that are involved
throughout the learning process. She concluded that eleven “lived meanings” emphasized the
psychological experience of improvisation as well as the musical context in which improvisation
occurs (p. 2-3):

a) ensuring spontaneity while yielding to it

b) Dbeing present and not present to musical processes

c) exploring familiar and unfamiliar musical terrain

d) drawing from a corporeal and incorporeal source of musical inspirations

e) attending moment to moment to temporality

f) having trust and confidence in oneself and musical others in musical risk-taking

g) being sustaining of and sustained by the musical other

h) extending toward the listening other in musical risk-taking

1) perceiving temporality as altered

j) identifying the narrative context as grounding and structure for concretization of
expression

k) recognizing the sociocultural context as liberating and transforming.
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She further concluded that the body has its own non-rational intelligence separate from

cognition that oversees expression.
Improvisation Research

Research examining improvisation pedagogies has become increasingly prevalent in
recent decades as the skill becomes more accepted and incorporated by educators. While many
of these studies make important contributions to the body of knowledge, it is not within the
scope of the present work to elaborate on all. The following discussion highlights those studies
that provide particularly salient results for potential application to autonomous learning contexts.
Studies of Jazz Improvisation Pedagogy

As previously mentioned, the largest collection of research in the field has dealt with jazz
improvisation. The following studies examine pedagogies of jazz improvisation; they
collectively found that factors such as imitative ability, self-evaluation, knowledge of theory,
experience, memory, and aural modeling are successful strategies for learning improvisation.

Many studies have looked at the difference between aural and notated forms of
instruction. Laughlin found that beginning students of jazz improvisation produced greater
improvements when given aural instruction as opposed to notated instruction (2001). Watson
(2010) found that aural instruction created more significant gains in self-efficacy than did
notated improvisation instruction. May (2003) examined the factors that underlie instrumental
jazz improvisation, concluding that self-evaluation followed by aural imitation ability were the
best predictors of achievement. Bash (1986) examined the effectiveness of three instructional
methods for learning to improvise jazz. He discovered that an enhanced method that includes
aural perception techniques with vocal and instrumental responses was superior to a standard

technical procedure of chords and scales.
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Madura examined vocal jazz improvisation and found that high achievement was best
predicted by the following three factors: imitative ability, jazz theory knowledge, and jazz
experience (Madura, 1996). The study also determined that instrumental lessons, voice lessons,
gender, and general creativity were not found to be significant predictors of jazz improvisation
achievement. While gender was not found to affect achievement in Madura’s study, Wehr-
Flowers examined gender differences of confidence, anxiety, and attitude when participating in
jazz improvisation, concluding that there were in fact significant differences and suggesting that
woman are affected by social-psychological issues in this context (Wehr-Flowers, 2006).

Norgaard (2011) interviewed seven jazz musicians and determined four strategies for
generating note content in improvisations: recall of well-learned ideas from memory, choosing
the notes based on melodic priority, choosing notes based on harmonic priority, and repeating
material from earlier in the improvisation. The process of monitoring and evaluating their
improvisations in the moment was also found to be a crucial component for these musicians.

Frasers study of “Jazzology” examined the most typical, common and persistent
processes by which jazzmen and jazzwomen have learned to improvise traditionally, as well as
the values inherent in the tradition. He concluded that the five developmental stages through
which jazz improvisors traditionally pass are: (1) attraction to jazz music; (2) ear training and
observation; (3) music per se and manipulation of instruments; (4) emulation of models and
refinement; (5) self-actualization and individual stylistic development (Fraser, 1983).

There is a wide range of other important research in the field of jazz pedagogy. Of these,
many researchers have specifically examined jazz programs and education in universities

(Balfour, 1988; Brenan, 2006; Goldman, 2010; Hart, 2011, Javors, 2001; Prouty, 2008; Ward-
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Steinman, 2008). Others have created or examined novel approaches to teaching jazz (Berard,
1998; Campbell, 2015; Louth, 2012; Schwartz, 2010; Vernick, 1990; Wetzel, 2007).
Analyses of Methodologies and Processes of Learning Music Improvisation

There are ample studies that examine students’ experiences of improvisation outside of
jazz. While numerous studies have illuminated the positive benefits of improvisation (Azzara,
1992; Guderian, 2008; Hickey et al., 2016; Montano, 1983), the following studies specifically
look at the particular processes and practices of improvisation pedagogy. Many of these examine
student reactions to specific improvisatory musical training.

Beegle (2006) examined young students’ processes of improvisation using Orff-
Schulwerk techniques. She found that children’s musical products differed depending on the
given prompt, a technique commonly employed in the Orff Approach. She also found that the
children used strategies such as imitation, memorization, and motivic development, as well as
material from their past experience with Orff-Schulwerk. Brophy (2002) also employed Orff-
Schulwerk techniques with children aged 6-12, examining age-related differences. Not
surprisingly, older children had increased motivic repetition and development, greater attention
to pulse, increased generation of rhythmic patterns, and increased structural organization.

Whitcomb (2005) studied improvisational activities employed in elementary general
music classrooms. Based on data collected through questionnaires, she found that teachers often
employ improvisation in combination with other musical skills. She concludes that teacher
training programs should include more improvisation components.

In an ethnographic, open-ended study into eight-year-olds’ practice of spontaneous music
making, Kanellopoulos (1999) determined three analytic concepts that captured the essence of

the children’s experience of improvisation. These concepts were (a) objectification and joint
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creation of an improvised “piece”, (b) thoughtfulness and the children’s awareness of self-
determined musical thinking, and (c) shared intentionality and music making as a form of joint
action and communication of intentions.

Koutsoupidou and Hargreaves (2009) used Webster’s Measure of Creative Thinking in
Music — MCTM |1 to assess children’s creative thinking before and after a six-month teaching
period. The control group had a didactic, teacher-centered musical program, while the
experimental group had a variety of improvisatory activities. They found that improvisation
significantly affected the development of creative thinking, specifically with regard to musical
flexibility, originality and syntax in music-making.

Gagne (2014) examined improvisation resources for beginning band curricula, finding
four factors that influence student achievement in improvisation. These four factors were based
on the following studies, as indicated in the citations: self-evaluation (Ciorba, 2006; May, 2003)
imitation (Madura, 1996; May, 2003), modeling (Bitz, 1998), and harmonic accompaniment
(Guilbault, 2009).

Stringham (2010) examined high school students learning to improvise and compose. He
found that the students felt the two processes were related, and that a sequential curriculum that
focused on aural training was beneficial. Pignato (2010) used ethnographic techniques to analyze
two New York state educators teaching improvisation in a way that transcended traditional jazz
ensembles or elementary school methods. The data collected over a one-year period revealed the
challenges these teacher face included a lack of resources, conflicts with traditions, and
expectations.

Using the phenomenological lenses of time, space, and responsivity, Custodero (2002)

paired improvisational performances of two children with two adult composers, analyzing the
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“origins of spontaneous musical creativity associated with childhood dispositions and the
musical expertise gained from practice, training and experience” (p. 77). She found that both
origins and expertise were operational in the experiences of children and adults alike.

Chess (2005) examined keyboard improvisation of university vocal and instrumental
music majors. Analyzing questionnaires, recorded improvisations, and interviews, she concluded
that melody and melodic material are useful for teaching fundamental musical concepts.
McMillan (1999) investigated university students involved in an innovative program of
contemporary music improvisation, looking specifically at the conditions under which these
students could acquire their own personal voice in improvisation. The study concluded that the
use of individual compositions as the source for improvisation, as opposed to standards, was
beneficial in the development of a personal voice.

A quantitative study of adults by Biasutti & Frezza (2009) illuminated the complex
interactions between various factors affecting the subjects’ processes (anticipation, emotive
communication, flow, feedback and use of repertoire) and abilities (instrument played, being or
not being skilled at several instruments, and the kind of preferred music for performance) with
regards to improvisation. They concluded that the five factors: anticipation, emotive
communication, flow, feedback and use of repertoire may help to develop a cognitive curriculum
focused on processes rather than products.

Baker and Green (2013) found that students who learned through audio recordings scored
better than those who learned from notation in every criterion (pitch, rhythm, contour, tempo,
closure, holistic). They concluded that learning by ear from a recording may be beneficial for a

child’s aural development.
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Delia-Pietra and Campbell (1995) conducted an ethnographic study of improvisation
training in a music methods course using analytical listening and the imitation of patterns and
phrases. They found that one means of developing independent musicianship was “listening to
examples from many styles while drawing students attention to pulse and patterns” (Delia-Pietra
& Campbell, 1995, p. 120). The conclusions of this study assert that students in music methods
courses can successfully be trained to improvise, and that development of the necessary skills
can effectively be incorporated into these courses (Delia-Pietra & Campbell, 1995).

Shevock (2015) performed three qualitative research studies on confident music
improvising (CMI) in which he employed Bandura’s self-efficacy model (1994) to examine
confidence as an improvisor. Expert improvisors indicated listening, criticism-free environment,
sequential experiences, passion for a style, and openness to learning as important to the process
of improvising. Aural instruction was found to represent the way in which confident improvisors
teach improvisation.

Biasutti (2015) developed a teaching approach to improvisation based on process
development with the following five characteristics: anticipation, use of repertoire, emotive
communication, feedback, and flow. His approach aims to “organically develop the specific and
basic processes of musical improvisation by keeping in mind a complete picture of the various
processes involved in musical improvisation” (p. 9).

The following three studies are examples of research that focused on the creation or
adaptation of new teaching strategies. Wetzel (2007) found that jazz methods for middle school
students relied too heavily on notation as opposed to aural modeling and subsequently designed
his own classroom pedagogy called Learning Jazz Language that was found to have successful

outcomes in school jazz band settings. Chyu (2004) used an existing improvisation approach
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developed by Robert Pace. She expanded the approach and successfully applied it to various
levels of keyboard improvisation. Skidmore (2002) examined three Renaissance improvisation
treatises, and successfully adapted them to children with little piano experience. These three
studies were innovative in their approaches to improvisation by adapting and creating new forms
of learning and successfully applying them with students.

Among the many results of the previous studies, the following factors, discussed further
in the conclusion of this chapter, were found to be effective or beneficial for teaching
improvisation:

e self-evaluation

e knowledge of theory

e experience

e aural modeling

e imitation

e harmonic accompaniment

e asequential curriculum that focused on aural training

e use of individual compositions as the source for improvisation

e listening to examples from many styles while drawing students’ attention to pulse
and patterns

e listening

e criticism-free environment

e passion for a style

e openness to learning

e anticipation

e use of repertoire

e emotive communication

o feedback

o flow
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Critical Studies in Improvisation

Lastly, a number of recent books have been published from the emerging field of critical
studies in improvisation. Lewis and Piekut (2016) have edited Volume One of the Oxford
Handbook of Critical Improvisation Studies, which covers the broad spectrum of literatures in
this emerging field. Heble and Laver (2016) have coalesced a diversity of essays by
accomplished authors entitled Improvisation and Music Education: Beyond the Classroom in
which the authors challenge music education to more effectively adapt to an improvisatory
musical landscape. Borgo’s (2005) contribution to improvisation studies, Sync or Swarm.
Improvising Music in a Complex Age, promotes the idea that “fostering improvising music has
the potential to overcome the inherent problems of a slow-moving traditional hierarchy,
providing an effective way to handle unstructured problems, to share knowledge outside of
traditional structures, and to inject local knowledge into the system” (p. 194). Other works in the
body of literature on improvisational music practices bear mention for their importance in the
field. Nettl and Russell’s (1998) edited collection of essays, In the Course of Performance, is a
survey of literature on improvisation from an ethnomusicological standpoint; The Other Side of
Nowhere: Jazz, Improvisation, and Communities in Dialogue edited by Daniel Fischlin and Ajay
Heble (2004) focuses specifically on jazz improvisation; and The Fierce Urgency of Now:
Improvisation, Rights, and the Ethics of Co-creation (Fischlin et al., 2013) connects
improvisation to struggles in human rights and social change.

Solis and Nettl (2009) presented a collection of essays exploring a range of
improvisational practices and pedagogies entitled Music Improvisation: Art, Education, and
Society. Ed Sarath (2013) has recently published Improvisation, Creativity, and Consciousness:

Jazz as Integral Template for Music, Education, and Society, which connects jazz to social
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transformation. Berkowitz’s (2010) The Improvising Mind explores improvisation treatises from
the classical tradition and situates learning the skill within the domain of cognitive science. This
incomplete list represents the emergence of a rich dialogue about the importance of
improvisation in the musical context of the 21 century.

Conclusions and Analysis

It is apparent that a rich body of writing and studies in the domain of improvisation
pedagogy exists, and while this chapter is only introductory in nature, some conclusions may be
drawn that may work towards advancement in the field. Many of the concepts and objectives
were identical in the various treatments and studies.

The historical classical tradition of learning to improvise emphasized developing musical
understanding while cultivating agility. Students were expected to learn a command of all keys
and of their instrument, along with knowledge of harmony and familiarity with the work of great
composers. The practice of partimento evoked a musical problem, much like the jazz lead sheet
and techniques from the Dalcroze approach. In jazz, as in partimento, students assimilate patterns
(schemata) and rules (regole) to then apply to improvisation, guided by a skeletal score. Training
for this kind of problem solving requires the study and practice of musical elements in context.
And while the practice of patterns is an aspect of each of these methodologies, the focus on aural
training and listening is essential. One prevalent strategy in jazz, impossible in the time of
partimento, is the practice of playing along with records in order to develop tone quality,
phrasing, and time feel. Developing one’s aural understanding and skills is of paramount
importance, as demonstrated in the experiments and almost all of the pedagogical treatments
covered in this chapter, most notably in the work of Gordon. His emphasis on audiation places

listening at the forefront of musical learning, over notation, and musical concepts are learned
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within the context of musical works and through improvisation. Furthermore, various studies
showed that aural training was superior to notated training techniques.

It was demonstrated that a key objective for learning to improvise must be a familiarity
with the chord sequence, and an ability to keep track of one’s place within that sequence. One
way to practice this is through the use of accompaniment as a practice tool. In jazz, Dalcroze,
and Orff approaches to improvisation, as well as in the work of Azzara and Molina, this is an
important component. Numerous research studies that were discussed also made use of this
strategy with successful results.

The use of feedback was considered essential by Pressing and is supported by research.
Feedback not only aids in error correction and adaptation, but serves as a motivational and
attention-focusing element. This feedback can be visual or kinesthetic, as well as short or long
term. Pressing also stressed the importance of listening to one’s own recordings. He suggests that
a balance between self-discovery and directed learning with simple instructions is the most
effective way to teach improvisation.

Issues of trust, confidence, a criticism-free environment, risk-taking and flow were
substantiated, with particular relevance to developing expressivity and creativity.

With this extant body of knowledge, practical applications, and research for learning to
play music spontaneously, it bears question why so many musicians remain incapable of
improvising. It could be that they simply are not interested in this aspect of music making, or
they have not been exposed to it and do not understand it. Perhaps, despite the large body of
pedagogical treatments, it still seems inaccessible to many.

It appears that finding a more accessible format with which to learn improvisation may be

a positive way to increase the number of improvising musicians in our musical society,
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especially within the domain of classical music. Perhaps technology could play a role in this
advancement. The following chapter addresses the next research question: What technological

tools exist to aid students in the acquisition of musical improvisation skills?

69
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CHAPTER 4: CONSTRUCT/IVISM/IONISM, TECHNOLOGY AND MEDIA FOR
IMPROVISATION PEDAGOGY

Technological innovations have and will continue to significantly alter music learning,
especially with regards to musical fluency and improvisation. This chapter begins with a
theoretical discussion of constructionism and constructivism that works to clarify and situate the
importance of technology for 21%-century music learning. Following this discourse is a review of
music technology for music learning with specific attention to tools for autonomous study. After
this broad overview, a history of media for improvisation is presented, tracing the use of
technological tools to aid learning within this specific domain. This historical overview ends
with mobile technologies and transitions to the final component of the chapter, an evaluative
survey of iOS applications for improvisation.

Construct/ivism/ionism

The inclusion of technology in music learning aligns with the basic tenets of
“constructivism”, originally a cognitive theory by Jean Piaget, as well as “constructionism”,
developed by Piaget’s protégé, Seymour Papert. Whereas other theories view learning as a
primarily cognitive endeavor, constructivism places emphasis on creativity, considers experience
as the basis for learning, and seeks to motivate learning through activity (Wadsworth, 1996).
Constructivism also posits that learners are more likely to be intellectually engaged when
working on activities that are “personally meaningful” (Kafai & Resnick, 1996). In any
discussion of technological tools whose aim is to enhance learning, it is important to examine the

extent to which these activities provide meaningful educational encounters with music (Cain,
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2004). Since various studies have shown that pupils are enthusiastic about music technology
(Mills & Murray, 2000; Savage, 2007), it is paramount to consider the potential of music-
learning tools to assist in a more creative, student-centered process. While constructivism is
applicable to this context, Papert’s learning theory, “constructionism” (Papert & Harel, 1991),
may provide greater insight into the potential for new tools.

Defined as a student-centered, discovery-based learning process, and often referred to as
“learning-by-making,” constructionism follows the philosophical foundations of Dewey’s notion
of experiential education (1948), Piaget’s writings concerning “learning by inventing,” integral
to the development of constructivism (1973), and Bruner’s insistence on discovery learning
(Bruner & Bruner, 2009). Papert used constructivism as a point of departure in the development
of his learning theory. His theory of constructionism differs in its insistence on the importance of
creative exploration in the making of something, such as an improvisation.

The application of constructionism to the field of music education introduces the
imperative of a learning process that emphasizes improvisation as a fundamental objective. The
learning theory of constructionism asserts the importance of creativity and exploration in an
active learning process (Papert & Harel, 1991). In music, such a process can be more easily
achieved if students are given the free will to make choices and assert agency. In cognitive
studies, improvisation has proven to be more of an active learning process than reproduction of
music by singing, playing an instrument, or moving to a teacher-created dance (Bengtsson,
Csikszentmihdlyi, & Ullén, 2007; Haier & Jung, 2008). Learning to improvise music applies the
learning theory of constructionism to music learning.

Another core idea of constructionism is that we are continuously building cognitive

structures as we learn, and as we attain stability with these structures, they become a platform
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upon which new structures can be built (Papert & Harel, 1991). Applied to music education,
constructionism calls upon students to constantly manipulate the building blocks of music,
therefore developing a comprehensive understanding of musical form and elements.
Furthermore, Papert’s constructionist vision asserts that the role of technology in learning is an
essential component in creating new kinds of activities that develop students’ doing, learning,
and thinking (Harel & Papert, 1990).

Peter Webster is a scholar of music education and technology who has written
extensively about constructivism and constructionism applied to music education (Barrett &
Webster, 2014; Webster, 2002; Webster, 2011). He argues for models of musical learning that
consider the place of technology for engaging students in constructivist learning (Webster,
2011). Constructionism’s emphasis on technology as a valuable learning component (Kafai &
Resnick, 1996) becomes increasingly relevant as we consider the ubiquity and expansion of
technological tools for making and learning music.

Drawing on the field of digital humanities and specifically within the pedagogy branch of
this domain, we can imagine the potential benefits of engaging learners by connecting to their
interests and technological habits (Hirsch, 2012). Technological innovations throughout the last
century have created new distribution models as well as new tools for learning and practicing. In
the last 50 years specifically, technology has brought forth complex instructional interactions
that have changed the learning landscape significantly. The interactive complexity made possible
by these tools may lead to a favorable constructivist paradigm in which users have more control
of their learning environments (Reiser, 2001; Siemens & Tittenberger, 2009).

Computers and maobile devices have become ubiquitous and provide great potential to

reach a broader student population. Innovative gameplay, a combination of intrinsic and extrinsic
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reward, and continuous active engagement may foster an active learning process that resonates
with constructionist learning theory.

Jonassen, Myers, and McKillop argue that control of technology should be invested in the
learners rather than teachers, thereby becoming a constructionist tool rather than an instructionist
activity (1996). With this goal, technologies can be advantageously adapted to constructive
learning environments in order to support the making, experiencing, receiving, and creating of
music (Folkestad, 2006). Research conducted by experts in educational technology such as Katie
Salen (2011) and Mimi Ito (Ito et al., 2013) is helping to clarify our understanding of how young
people use digital media. Technology can offer students control over their creative process in a
self-directed and personalized manner. Furthermore, learners in the present digital age may be
able to benefit from the motivating qualities and ease of access to technology in learning.

21%t-Century Learning

It is clear technology will only become more pervasive, and failure to connect with
students via this medium could be a great loss. The modern-day student has a drastically
different relationship with music than in the past, one in which technology is intricately
entangled. Prensky (2012) noted that the “singularity” of the recent shift in musical practice has
arisen from the fact that the dissemination of digital technology has changed the world so
radically there can be no going back. He coined the terms “digital natives” and “digital
immigrants” arguing that today’s students are digital natives because they have been surrounded
by technology their entire lives. Despite critiques of this theory (e.g., Bennett, Maton, & Kervin,
2008), it is evident that in today’s musical landscape, technology presents numerous possibilities

for new forms of music creation and learning.
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Many scholars have already examined recent technological advances, as well as how they
have changed the field and praxis of music education (Bauer, Reese, & McAllister, 2003; Finney
& Burnard, 2007; Rudolph, 2004; Savage, 2007; Theberge, 1997; Webster, 2007). For example,
young people on the web who are engaged in reading about, listening to, and watching musicians
perform are participating in an unprecedented cultural/musical immersion, one that is not defined
by location or financial means. Also, listening to music is now often accompanied by a visual
component, such as a music video or performance. Watching musical performances on YouTube
is currently one of the most prevalent forms of music consumption (Cayari, 2011; Krause, North,
& Hewitt, 2015), and through this medium, students can discover music from all corners of the
world.

The extensive capabilities of computers and portable devices present the potential for
students to have an autonomous and intimate playground for learning, discovering, and engaging
in music. With this autonomy, students can be inquisitive, creative, and experimental as they
forge identities through the many musical and social processes now available to them. As
explained by Finney and Burnard (2007):

Young people’s fluency of access to music, and their capacity to exercise finely grained
judgements about the way they choose to use it, create ever greater challenges for the
music educator at the beginning of the new century. By the early years of secondary
school, young people demonstrate a capacity to design their own music curricula and
musical educational program, as well as to question the authority of music in school.
Accorded full human rights and entitlements, these young people are quick to show social
maturity and an insatiable search for autonomy. Music and its technologies feed their
quest. Interaction with and through technology becomes the medium through which their
social maturity can be harnessed and matched by intellectual challenge. (p. 2)



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 75

Technology for Music Education

Although the field of music education is making efforts to adopt technology as an aid to
learning, music educators often feel inept at implementing technology themselves (Bauer et al.,
2003). Teaching music with technology often implies knowing less than your students about the
teaching tools, and requires a willingness to create a co-learning environment between teacher
and student. There is an unfortunate lack of updated theory and curriculum for music education
and technology that integrate students’ vast autodidactic capabilities and autonomous
motivations into positive learning experiences (Savage, 2005).

There is a breadth of ever-growing literature that addresses the effect of technology on
music education (Bauer, 2010; Finney & Burnard, 2007; Nickerson & Zodhiates, 2013; Partti &
Karlsen, 2010; Rudolph, 2004; Theberge, 1997). While many authors have addressed issues
concerning music technology in the classroom (Cain, 2004; Ho, 2004; Petko, 2012; Savage,
2005; Wise, Greenwood, & Davis, 2011), far fewer have discussed the positive potential for
technological advancement specifically within the context of autonomous student learning (Tsao-
Lim, 2006).

In a study of the use of technology by UK music teachers, Savage (2007) found that
despite significant cultural changes, music education in the classroom is still technologically
conservative, and has not developed in line with technological advances in other disciplines.
Cain (2004) notes that there are many teachers who embrace the use of technology in the
classroom wholeheartedly, and others who almost completely ignore it. Teachers who are
comfortable using music technology and are aware of currently available tools take advantage of

these contexts for engaging their students. Many others, however, teach their students primarily
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in the way that they were taught by their own teachers, before new technologies were available
(Rostvall & West, 2003).
Tools for Autonomous Music Learning and Creating

Software directed at autonomous learning of musical skills is becoming both more
widespread and effective at enhancing the music education of children and adults. Aside from
simply functioning as instructional tools for teachers and students, these new learning
environments need to be understood as new contexts for musical tuition, outside of the realm of
traditional music education (Webster, 2011). These environments hold tremendous importance
for the future of music education (Beckstead, 2001; Finney & Burnard, 2007; Greenhow,
Robelia, & Hughes, 2009; Rudolph, 2004; Webster, 2011).

Whereas pianos were once found in living rooms as the center of family musical
practices, a home studio with a computer can now often be found in the bedroom or basement of
a musical family. This provides an isolated laboratory of musical production and consumption
(Theberge, 1997). Theberge considers this site an outgrowth of the “democratization” that has
occurred through advances in music technology (1997). These technologically-enhanced
environments provide the ability to produce music at home, an innovation that has revolutionized
and democratized the music industry.

Support for music production in software that offers digital audio editing, loop-based
composition and arranging, and notation and composition can likewise be important for creative

musical processes. Recording software such as Audacity,® GarageBand,*® Pro Tools** and

® http://www.audacityteam.org/
10 http://www.apple.com/ca/mac/garageband/
1 http://www.avid.com/pro-tools
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Cubase, allow students to make high-quality recordings straight from the computer’s
microphone and soundcard. There are also hundreds of applications that engage students in
creative musical composition, ranging from abstract art to intelligent accompaniment and
simulators.

Students’ ability to digitally record themselves also opens up a range of other creative
possibilities. Cubase, for example, allows students to put sound to film, and Propellerhead’s
Reason?3 offers composition and post-production capabilities. Self-producing an album is now a
feasible possibility. In addition, not only can music be produced with relative ease, but file-
sharing and self-publishing allows for the immediate dissemination of the music, a service
provided for free by platforms such as CD Baby,** Bandcamp,*® and SoundCloud.®

Notation software can also be included in this realm. Finale'” and Sibelius,® or free
notation software such as MuseScore,®, Noteflight,”® and Finale Notepad® provide an ability to
compose, transcribe, and arrange using traditional notation.

There are likewise numerous programs and websites that offer useful tools for learning
music theory, practicing ear training, and developing musicianship skills. Often these websites
contain progressive testing software that can be used to report progress to the teacher.
Musictheory.net, teoria.com, musition.com and emusictheory.com are a sample of the structured

online sources available to learn music theory. Teoria.com and emusictheory.com also offer ear-

12 https://www.steinberg.net/en/products/cubase/start.html
13 https://www.propellerheads.se/reason

14 http://www.cdbaby.com/

15 https://bandcamp.com/

16 https://soundcloud.com/

17 https://www.finalemusic.com/

18 http://www.avid.com/sibelius

19 https://musescore.org/

20 https://www.noteflight.com/login
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training components, as do many other websites specifically dedicated to this purpose such as
iwasdoingallright.com, good-ear.com, miles.be, auralia.com, earmaster.com and earpower.com.

Sight-reading practice software presents another tool currently available to students.
Earmaster.com, practicesightreading.com, sightreadingfactory.com, and
sightreadingmastery.com offer auto-generated or musical excerpts sequentially presented for
student mastery. Most of the programs that focus on theory, ear training, and sight-reading track
students’ progress and incrementally increase difficulty, providing students with progressive
guidance in learning these fundamental skills.

Performance practice tools such as SmartMusic?? allow students to practice band and
orchestra music at home while accompanied by recordings of a full ensemble. With looping,
recording, and feedback operations, SmartMusic allows students to benefit from more interactive
practice routines. BestPractice? is one of numersou programs that slows down recordings in
order to transcribe or study them in greater detail. Numerous applications that present
instrument-specific learning tools exist as well.

For example, there are sites and applications for the guitar that may be potentially useful
to students learning the instrument. Guitar Practiced Perfectly?* offers a practice log and
organizer, and guides students through routines designed to accelerate learning. Wholenote.com
is a guitar-specific online community that allows members to create and share lessons,
participate in forums, and access a range of material such as tablature, play-along tracks, and
instrument and equipment demos.

Technological advances in communication are also benefitting music learners.

2 https://www.finalemusic.com/products/finale-notepad/
22 http://www.smartmusic.com/
23 http://bestpractice.sourceforge.net/



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 79

Teleconferencing software such as Skype? and Google Hangouts?® can allow teaching and
learning to occur when a student and teacher are physically separated, for example, through
travel or weather complications. Students living in remote areas can study their instrument online
with teachers not available in their communities. These students may likewise find value in the
growing number of online lesson subscription services such as www.branchoutguitar.com by
guitarist John Branch. Often these educators include a combination of video lessons, reference
material for download, and live video chat.

Students could also benefit from the advent of online music communities, where
members can share and discuss their own music, and develop music-related knowledge (Partti &
Karlsen, 2010). In fact, many of the websites and software mentioned above also provide online
communities where users can interact with each other. These communities can be a source of
information, motivation, and identity formation (Salavuo, 2006).

As students become increasingly versed in technological tools and language, it is likely
that we will see an even deeper integration of technology and music. More students are
becoming fluent in programming languages such as Supercollider,”” Pure Data (Pd),%
Max/MSP? and others, through which they are learning to create their own musical tools and
instruments (Allison et al., 2016). The relatively recent development of Scratch, a simple-to-use
programming environment originally designed for use with economically disadvantaged youth in
after school programs (Maloney et al., 2004; Maloney et al., 2008), signals an important shift in

the educational climate with regards to programming.

24 http://www.guitarpracticedperfectly.com/
2 https://www.skype.com/en/

% https://hangouts.google.com/

21 http://supercollider.github.io/

28 https://puredata.info/



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 80

A further example of the changing climate is the increase of open source software. Open
source refers to a popular computer programming trend in which software is developed free from
licensing and copyright issues. This allows for programmers to build upon the work of others and
facilitates designing software and musical instruments specifically for their own use. In 2011, the
International Conference for Research in Music Education (RIME) dedicated their conference to
examining how open source technologies can be used in music education. Likewise, in July
2012, a special issue in the Journal of Music, Technology & Education was centered on open
source solutions for use in music education. In the words of Resnick et al. (2009), “‘digital
fluency’ should mean designing, creating, and remixing, not just browsing, chatting, and
interacting” (p. 60).

Though many of these tools can be useful for developing skills needed in improvisation,
none are specifically aimed at this particular aspect of music learning. Therefore, the remainder
of this chapter will explore the tools and advancements that are specifically pertinent to
improvisation pedagogy in autonomous learning settings.

A History of Media for Improvisation Pedagogy

Throughout the literature in music education, there is little mention of any relationship
between media and the teaching of improvisation. The following discussion attempts to fill this
need, tracing the various forms of media that specifically support music improvisation pedagogy.
This discussion has five categories: Instructional Media and Improvisation Pedagogy, Computer
Software, Recorded Video Media for Instructional Purposes, Increased Listening Possibilities,

and Improvisation Pedagogy on Mobile Phones and Tablets.

29 https://cycling74.com/products/max
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Instructional Media and Improvisation Pedagogy

Instructional media is a term used to refer to all physical means of delivering instruction
including a live instructor, a textbook, or a computer (Reiser & Gagné, 1983). Certainly, an
important mechanism for learning improvisation has always been passionate musicians and
educators who can offer personalized training in the art of improvisation. Educators breathe
human life and spirit into the pedagogy as they work with individuals and their unique
characteristics and knowledge.

However, often due to their own inability to improvise, many music educators may not be
able or interested in teaching this skill. For this reason, opportunities for autonomous
improvisation study with and without technology provide additional ways for musicians to learn
and engage with the art of improvisation. As mentioned in Chapter 3, method books for learning
improvisation abound, many of which have specifically influenced the pedagogical approaches
to classical improvisation in the 18" and 19'" centuries, as well as students of jazz in the 20"
century. However, this discussion is particularly concerned with understanding the role of
technology in media for improvisation. The first important advent in this regard is recorded
music.

Recorded Music and Accompaniment

Recorded music can enhance music learning by allowing for repeated listening and study
of the music at hand. Known as “records” at the time, phonograph cylinders, invented by
Thomas Edison in 1877, were the earliest form of sound reproduction available for commercial
use (Thompson, 1995). The first cylinder recordings were sold in America in 1890; before the
advent of this technology, it had been impossible to hear music unless it was being performed

live (Day, 2002). The first record player became available in 1895, with numerous advancements
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on the original design taking place into the 1940s. At this point, the modern 12-inch vinyl LP
was released by Columbia Records, replacing the 78s produced from shellac (Thompson, 1995).
These new records spun at 33 1/3 rpm, and became the standard form of recorded music.
Improvisation in classical music was not common at this particular moment in history, therefore,
the following discussion traces the affect these innovations had on learning jazz improvisation.

Listening to jazz became a useful form of study for aspiring improvisors, as recorded
music presented an excellent tool for “the transmission of musical skills which are not easily
described verbally” (Witmer & Robbins, 1988, p. 12). Listening to records now provided an
ability to transcribe music, a common strategy among jazz musicians and students. Records
could be slowed down, and despite pitch distortion, provided a useful strategy for uncovering the
secrets inside the fast solos of the great jazz players (Berliner, 1994). Panning a track to the right
or left allowed users to listen to particular instruments in isolation, a technique that precludes the
large business of “minus-one” tracks and “play-along” recordings, which are specifically created
to accompany the practice of melody and improvisation.

In the 1930s, the “Acampo Records” were released, providing orchestral accompaniment
for practice, as well as “Jam at Home” records with rhythm section accompaniment, produced in
the late 1940s (Suber, 1976, pp. 367, 369). The “Music Minus One” series began in the 1950s,
providing further material for practicing jazz autonomously (Witmer & Robbins, 1988, p. 12).

In the 1960s, compact cassettes and cassette recorders introduced the widespread ability
to record oneself and listen to the performance (Burgess, 2014). Like records, cassettes also
presented possibilities for instructional material to accompany method books. The further advent
of the low-cost Sony Walkman in 1980 made listening portable for the first time, changing

listening habits and introducing the widespread use of headphones (Sexton, 2007).
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In 1967, jazz educator Jamey Aebersold published his first play-a-long book and cassette
tape in his series A New Approach to Jazz Improvisation (Witmer & Robbins, 1988). To date, he
has published over 130 collections®® (Aebersold, 2000). Each publication presents a recorded
collection of songs in the form of accompaniment tracks. A companion book contains a
description of the appropriate scales that correspond with the harmonic structure of each piece.
The accompaniment tracks are played by a professional rhythm section that typically includes
piano, drums, bass, and occasionally guitar. For musicians without a network of other musicians
to play and practice with daily, this series, as well as the previously discussed accompaniment
records, provide a convenient method for practicing improvisation over jazz standards. The
instructional material published in Aebersold’s accompanying book provides a pedagogical
element to the backing tracks that has made them immensely popular among jazz students.

In the latter part of the 20™ century, autonomous pedagogies of improvisation have
proliferated as the capabilities of multimedia have increased. Compact discs, or CDs, became
available in 1982, becoming the next standard for recorded music. Unlike LPs and cassettes, CDs
had no loss of quality when mastered and pressed, which meant they sounded as good as the
original master. Furthermore, while LPs and cassettes suffer deterioration over time, a CD does
not (Day, 2002).

Computer Software for Improvisation Pedagogy

Beginning in the 1970s, computers for home and personal use became prevalent,
introducing an increased capacity for transmitting improvisation pedagogy and tools for learning
and practicing (Brown, 2007). This environment presented a platform for autonomous learning

that has evolved continuously since its advent.

30 http://www.jazzbooks.com/jazz/category/aebpla
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A range of music education software has been released in the last three decades for
Windows, Mac OS, and Linux computers. Presenting music learning in a context of computer
software provides the ability to align text instruction with audio examples, both for reference,
and for practice on an instrument. Some software was not designed specifically for learning
improvisation but has nonetheless been successfully employed for enhancing improvisation
training. A sampling of software attempts to examine the developments presented in this context.

Following floppy disks and other storage devices, CD-ROMs (Compact Disc Read-Only
Memory) entered the setting in 1988 (Sexton, 2007), providing an easier ability for publishers to
disseminate larger software. Simultaneously, another important technological advancement in
music technology was MIDI. Short for Musical Instrument Digital Interface, MIDI presented
new potentials for supporting music learning, including an ability to connect electronic
instruments to computers. One development that resulted from this innovation was
accompaniment software.

In 1990, PG Music®! released the Band-in-a-Box (BIAB) software, a MIDI arranger for
Windows that offered musicians the ability to create their own backing tracks to use for
composition or to practice improvisation. Today, BIAB has developed to employ real audio
recordings as opposed to MIDI and is available for Mac OS as well. The fundamental
mechanism has not changed as BIAB allows the user to input the chord changes, style, meter and
tempo, creating personalized backing tracks for solo musicians. The advent of BIAB marked an
advancement in accompaniment possibilities, facilitating autonomous and customizable
improvisation practice. While a pedagogical component has never been included in the software,

there is a solo generator that can provide a sample solo over chord changes.

31 www.pgmusic.com
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Other examples of accompaniment software that used MIDI include MiBac Jazz, made
available on CD-ROM in the 1990s (Ellinger & Baker, 1990), DigiBand (Wall, 2005), a
drumming/guitar simulator. More recent examples include OneManBand (Maas, 2010), which
features a virtual keyboard and sequencer, and SoundTrek Jammer (Jammer Professional, 2016),
which creates musical arrangements and accompaniment. These software programs allow players
to simulate the experience of playing with live musicians, providing autonomous musical
environments in which to hone skills and practice improvising.

Improvisation simulators such as OMax (Assayag, Bloch, & Chemillier, 2006) and the
related ImproteK (Nika & Chemillier, 2012) present systems for human-machine interaction that
result in co-improvisations. While not designed for music learning, these emerging software
environments may have potential application for the field of improvisation pedagogy.

In addition to accompaniment software, many other uses of computational assistance
could be of interest to the field of music education. Simple audio recorders that allow for slowed
down playback and looping of particular sections can be useful for repeated practice.
Transcription software could likewise be useful as it slows down and loops segments of the
music in order to transcribe improvisations. Many examples of music production software allow
users to create their own backing tracks along with numerous other capabilities.

A number of instrument specific software programs focus on teaching improvisation
within very specific styles. The Master Solos series by PG Music teaches users to improvise
within the styles of their favorite jazz musicians through transcription, analysis and exercises
(Master Solos Series, 2011). Impro-Visor is free open source software released by Harvey Mudd
College (Keller & Morrison, 2007). Though it does not contain a pedagogical sequence, the

software does offer improvisors options such as playback, transcription, and a solo generator.
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Users can construct solos and determine which notes are consonant or dissonant with the
harmony.

Micrologus’ Musician Training Center? is downloadable music education software
consisting of various courses, including Improvisation by Degrees. The software provides a
rigorous introduction to musical elements such as harmony and melodic development in a
manner similar to many jazz method books, but not specific to that genre. Besides well-
structured lessons, the software also boasts a computer solo generator, giving users the advantage
of seeing and hearing individual examples of the specific pedagogical strategies being taught.

Software such as Children’s Musical Journey*® incorporate elements of teaching
improvisation within a larger framework of music tuition aimed at children. This particular
program teaches students the basics of piano playing and music theory, presented by famous
animated composers.

Besides computational treatments of musical improvisation, recorded video has likewise
presented a plethora of opportunities for learning to improvise.

Recorded Video Media for Instructional Purposes

Beginning with the advent of Betamix (or Beta) and VHS videocassettes in the seventies
and eighties, then DVD’s in the mid-nineties (Meigh-Andrews, 2013), recorded video media
have provided the opportunity for teachers to record and disseminate video lessons to teach many
aspects of improvisation. Teachers effectively reached much broader student populations through
this medium (Willis, 1992), providing in depth explanations and modeling examples. Book and
DVD combinations, or book and CD-ROM sets, provided additional advantages such as

incorporating software features and other media.

32 http://www.micrologus.com/
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The World Wide Web

Connecting the world together in new ways, the internet has had a profound effect on our
music culture since its advent in 1994 (Brown, 2007). Before discussing the implications for
instruction made possible by the internet, the changes in music listening behavior due to this
technology are addressed.

The internet provided for the first time the ability to hear almost any musical recording.
Relatively new audio formats such as the Waveform Audio File (WAV) and the MP3 could now
be easily distributed (Day, 2002). This allowed those involved in music to hear and discover a
wide range of artists and to evaluate and learn from various interpretations of musical works.
Whereas once our listening was limited by the amount of records, tapes, or CDs that were
available in local record stores or libraries, since the advent of the internet, students are able to
access a plethora of audio files in seconds (Day, 2002).

As music became digital, the Walkman was replaced by Apple’s iPod, first released in
2001, and similar portable media players, which provided users with the ability to carry
thousands of songs, downloaded from the World Wide Web, on a small device (Bull, 2006). A
more recent change to listening occurred through the advent of monthly subscription streaming
services that provide the user with the ability to hear an ever increasing amount of materials.
Spotify, as an example, currently has an estimated 30 million songs (Williams, 2015) and 100
million users (“Spotify monthly active user base reaches 100 million,” 2016), 40 million of
whom are paying users (Resnikoff, 2016).

YouTube has been an exceptionally influential advancement in the history of music and

music education. Created in 2005, YouTube is the third most visited website in the world,

33 www.aventus.com
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following only Google and Facebook (Cayari, 2011). YouTube is a site for music listening,
especially among younger audiences, boasting historic music performances and newly released
music videos. This new venue for music listening and sharing provides the added advantage of a
social infrastructure (Cayari, 2011).

The site has also helped to spread and increase the number of video lessons available.
Educators ranging from amateur to professional post video music lessons covering a wide
selection of musical subjects, including improvisation, or ‘jamming’. A recent study into
YouTube music lessons (Kruse & Veblen, 2012) found that the videos tend to be geared towards
beginning music students and that opportunities for improvisation were infrequent. The quality
of the instructional material also varies greatly.

Since the advent of the world wide web, educators have had increased ability to share
their pedagogical methods on websites that contain a combination of text, audio, and on
occasion, video. Many of these websites are personal sites, but websites like Udemy** provide a
marketplace for instructional resource videos. Udemy, founded in 2009, hosts numerous videos
for learning improvisation such as the video by classical and jazz pianist Jeffrey Chappell
(2014). Established in 2002, Berklee College of Music is an example of an online extension
school that offers improvisation courses, as well as certificates and degrees (“Improvisation
Courses, Certificates, Degree - Berklee Online,” 2002).

Peter Shubert, a music theorist from McGill University, has created a series of videos for
learning to improvise a canon (2012). Schubert is an expert in counterpoint, which he has

identified as improvised polyphony rather than strict composition (Cumming, 2013). His first

3 https://www.udemy.com/courses/
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video on YouTube has over 13,000 views, indicating the dissemination of a little-known form of
improvisation pedagogy in the classical tradition.3®

A number of websites dedicated to improvisation pedagogy exist. Some notable examples
include jazz support for improvisation such as www.playjazznow.com_by bassist Bill Harrison,
www.jazzadvice.com by Forrest Wernick and Eric O’Donnell,
www.chickcoreamusicworkshops.com by pianist Chick Corea, and pianist Dave Frank’s website
www.davefrankjazz.com. Outside of jazz, www.musicarta.com, www.improviseforreal.com,
www.pianoforall.com, www.kenzuckerman.com, and www.improvinsights.wordpress.com
written by Jeffrey Agrell are a few examples of additional resources for improvisation.
Improvisation Pedagogy on Mobile Phones and Tablets

The recent advent of devices such as smart phones and tablets has introduced yet another
new medium for educational technology (Kearney et al., 2012). These devices are fast and have
significant storage capabilities. Software applications for mobile devices are relatively
inexpensive and can be downloaded and used on mobile phones and tablets. Previous media
lacked the convenience and simplicity of having one’s instructive media in-hand at any moment
of the day. These devices have the unique addition of touch-screen capabilities, opening up new
potentials for interaction with music. They also provide the ability to have many forms of media
embedded together in one interactive application. Instructional material and music recordings
can be presented together in new ways.

Software applications for learning to improvise are among the wide variety of educational
software being released in the ever-growing market of mobile applications. There are a number

of benefits of using this context for learning improvisation. Mabile devices can make the ability

% https://www.youtube.com/watch?v=n01J393WpKk
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to transpose music examples and notation both simple and portable, providing advantages to
text- or audio-based pedagogies. Playback tempo can also be easily manipulated, and some
applications offer the ability to record. Recording can facilitate self-evaluation by providing the
ability to listen back to one’s own recordings (Morrison, Montemayor, & Wiltshire, 2004). A
mobile device can also make it decisively simple to send recorded improvisations to teachers for
feedback. The following section will examine more closely the available tools for learning to
improvise on mobile devices.

An Evaluative Survey of Existing iPad and iPhone Applications for Music Improvisation

Smartphones are now ubiquitous in our society, with an estimated 64% of Americans
owning a smartphone in 2015 (Smith, 2015). Of this majority, 30% of smartphone users in the
US accessed educational content on their device in 2013 (ibid). Because they came into
widespread use only recently — the iPhone was unveiled in 2007, and the iPad in 2010 (Arthur,
2012), our understanding of their place in the domain of music education is not yet fully
understood. While some researchers and educators have looked at this new context for music
learning (Kuzmich, 2014; Rinsema, 2012; Brown, 2014; Moreno, 2014), no one has of yet
looked specifically at the available applications for learning to improvise on mobile devices.

As such, this survey is guided by the following research question: What software
applications exist for iPads and iPhones that are intended to teach or support the practice of
musical improvisation on one’s instrument? In order to answer this question, a survey of
individual software for music improvisation currently available on the iOS App Store has been

completed.
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Background Information

After the iPhone 3G was debuted in 2008, the term “app” was adopted to refer to the
applications available on a mobile device (“app - definition of app in English | Oxford
Dictionaries,” n.d.). This term has come to represent smaller applications that are quick to open
and easier to operate than traditional software, primarily due to the natural constraints of the
mobile hardware. The word has become synonymous with application, however it is more
frequently used when referring to smaller, more specialized software.

The i0S App Store first opened in 2008 as a distribution platform for mobile apps on
i0S3¢ (Friedman, 2013). As of June 2016, the iOS App Store had over two million apps available
for download (“App Stores,” 2016).

Due to the inherent subjectivity of observational interaction, this survey is being called an
evaluative survey. Ideally, the confluence of subjective and objective facts does not distract from
the overall goal of being an informative tool for educators, music learners, and developers. Each
of the 65+ apps below were found via the Google search engine coupled with the iOS App Store
search engine embedded in the App Store between January and October of 2016. The App Store
provides complete descriptions of the apps, screen shots (images) from the app, and reviews,
when available. This information helped to classify the apps according to general characteristics.
Some of the apps contain variations that are published as separate apps but are reported together
in one entry. Most of apps were downloaded and tested for a period of five to forty-five minutes
from January to October of 2016. Based on these testing sessions, observations about the app are

included in the following survey when deemed helpful.

% the Apple operating system used on mobile devices
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This survey is limited to apps that are available for iPhone and iPad in the App Store;
Android apps®” are excluded due to an initial analysis that revealed a great deal of repetition
between the two stores. Android apps are available on the Google Play store. Preliminary
research into the Google Play app store found that many of the apps in this survey are also being
sold on the Google Play marketplace, especially those that are from more well-known and/or
popular publishers. There are also a number of titles that are exclusively available on Apple
devices as well as a collection of apps that appear to be only available on Android.

The apps included in this survey were listed on the App Store as being available for
download in Canada and/or the United States. A future study in the same market would differ in
reflection of the continual publication of new apps and the removal of others from the market.

Three pricing strategies are commonly used for mobile apps, across platforms: freemium,
premium, and subscription (Deubener, Velamuri, & Schneckenberg, 2016) with freemium being
is the most highly employed. In this model, apps are free to download with some of the features
inside the app made available for purchase. This gives the user the advantage of being able to
experiment with the app first prior to purchase. With Apple devices it is simple to make small
purchases individually, so this provides the further benefit of being able to incrementally invest
in the software. For many of the apps discussed in the study, this model allows developers to
have users download one song or one collection of backing tracks at a time.

Premium apps are apps that have a fixed download price. Eventual upgrades to the
software are then free to the purchaser. The final pricing model is subscription-based services;

for example, Jazz Conception Company has a yearly subscription that entitles a user to watch the

37 Android apps are apps that run on the android operating system, as opposed to iOS. They are sold in the
Google Play Store.
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10 videos and access the extra content as frequently as they would like throughout the year.
SmartMusic uses a subscription model as well, providing access to all content for a yearly fee.

It is difficult to ascertain the number of users who have downloaded an app, as Apple
unfortunately does not make this information available. Researchers have created algorithms for
inferring approximate numbers based on public data and inferred rank demand in the App Store
(Garg & Telang, 2011). Viewing the number of ratings and reviews may help ascertain
approximately how many users there are per app. App Annie is an online Analytics company that
provides paid services for deep market and competitor analysis (“App Annie,” 2016). They also
have a number of useful statistics available at no cost concerning the individual apps on the App
Store. In September and October of 2016, these statistics were consulted in order to determine
App Store ranking information.

This evaluative survey found over 65 apps, from 30 companies that purport to assist the
learning or practice of musical improvisation. There are many metrics and features that can be
used to classify these apps. For the purpose of this survey, the apps are grouped into three broad
categories, broken down further below:

1. Instructional apps — these apps provide instructional sequence and pedagogical
depth.

2. Accompaniment apps — this group includes all types of musical accompaniment
specifically designed for employing while one improvises.

3. Reference apps — these apps contain primarily reference material for improvising

on one’s instruments.
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Instructional Accompaniment Reterence

TexvAudio Video Music minus Backing track Classical
Sequnce Instruction Play-Alang one creation Chord/sosle Improvsiation
tachnique

Figure 4-1: Top-level classification of apps

Organized in the categories described above, in the following sections, the apps are each
outlined in detail. A final section presents a collection of apps that support creative music
making and engage users in improvisatory musical play. They are not included in the primary
classification because they do not address learning improvisation on one’s instrument, however,
these apps are useful tools for engaging students in improvisational music making. Their creative
musical constitutions support playfulness, invention and creativity, characteristics with particular
resonance for those wishing to learn or teach musical improvisation.

Instructional Apps

This first category involves apps that are specifically designed to teach improvisation
with sequential pedagogically guided material. These apps are the most similar to method books,
as they offer instruction and support for improvising. Each of these apps could be considered a
stand-alone tool for learning to improvise. They have been broken down into two categories:
text/audio sequences and video instruction. Those in the text/audio sequence category are
instructional frameworks that provide users with an interactive sequence of text and audio. The

video instruction apps use video as the primary medium of training, supplemented with exercises
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and play-along tracks that correspond to the video segments. Figure 4-2 is a chart that outlines

the classification and titles of the instructional apps.

Instructional
Apps

Video Text/Audio
Instruction Sequence

Understand Jazz "

Company

Figure 4-2: Second-level classification—Instructional Apps

This first subsection of apps is unique in that they each present a sequence of activities
for learning music improvisation on one’s own instrument. There are only two that were found to
meet this criteria, Developing Musicianship through Improvisation, and the ilmprov series. These
apps do more than just provide reference tools and/or play-along, and may actually guide the
user in a complete instructional sequence. These apps do not make use of video, using instead a
combination of text, musical notation, audio examples, and play-along tracks for users to practice

with their instrument.
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Developing Musicianship through Improvisation (DMTI)38

This app was developed by Christopher Azzara
and Richard Grunow from the Eastman School of Music,

using content from Books 1 and 2 of the Developing

Musicianship through Improvisation series, originally

When the Saints Go Marching In

[“ S it V5 published in 2006. The app became available in 2015,
e

e S S——— and thus far has two modules. DMTI has a logical

[( =S R S

4. . . .1 process of stylistic improvisation. Notably, the app has

sequence of tasks that support a user in the learning

Dﬂ s i users focus on one piece of musical repertoire at a time,
Figure 4-3: DMTI screenshot and walks them through a series of listening and
performing exercises taken from isolated parts of the
music. At present, there are only two songs lessons available on the App Store, Joshua, and
When the Saints Go Marching In. The original pedagogy from the book series is not dissimilar
from the practices of learning to improvise jazz found in many published pedagogies. However,
from an interactive standpoint, the app is lacking an incorporation of technological affordances.
It functions in many ways like an eBook — the user scrolls down the page, clicking play and
listening and performing with the iPad. Backing tracks are included for practice with the songs.
This app is suitable for musicians from an advanced beginner performance ability, as

reading notation is necessary to at least some degree. The musical material however is not

complex, allowing young students and beginning instrumentalists to be directed in first steps

38 https://itunes.apple.com/us/app/developing-musicianship-through/id921392453?mt=8
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towards improvisation. Using the simple tonal and rhythmic vocabulary of these two songs is
much simpler than starting improvisation with jazz.

ilmprov Series®

This jazz improvisation series is the other app in the

Dominant Chord

survey found to have significant depth of pedagogical content.

The series includes six total apps: Chord/scale compendium,

Fundamentals, Modal, The Minor ii-V, Bebop, and
Contemporary.

Each of these apps includes lessons and “Jam-a-longs”
that can be looped. The lessons are in the form of scrollable
text and notation. Both tempo and key can be modified in the
play-along tracks. Some demonstrations of particular concepts

are also included. The apps are not instrument specific, and the

Figure 4-4: ilmprov screenshot ability to transpose the music selections make them applicable
to most instruments.

The series is a popular tool for those learning to improvise jazz, as is reflected in the
download numbers on App Annie. Content is similar to many jazz method books, providing a
clear explanation of chord/scale theory. However, the addition of multimedia components
augments the pedagogical functionality.

Video Instruction Apps
The following three apps, Jazz Conception Company, My Jazz, and Understand Modes

use video as the primary medium for delivering improvisation instruction. Video has many

%9 http://jazzappsmobile.com/
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advantages, capable of representing many of the nuances that are otherwise only possible in live
interaction with a teacher. The teacher can model and explain with inflection, particularly useful
when talking about a subject as alive and deep as musical improvisation. The apps that are listed
below also take advantage of the ability to intertwine video and text lessons, along with notated
musical examples and play-along tracks. They are in many ways similar to the medium
introduced in 1995, DVDs. However, these apps have added features and the ability to be

entirely portable on one’s personal device.

Jazz Conception Company*°

Jim Snidero is an American jazz

Lesson Examples-Bass Clef >
= saxophone player who has performed and

| Lesson Examples-Bb Saxo... >

Lesson Examples-C instru... >

FET R T e taught widely over the last three decades. He
esson Examples-Trumpet >

Play Along 1

Py Algta 2 has a popular method book series of etudes

Play Along 3

Video Lesson

and with Jazz Conception Company has

created two video collections, one specific to

Show Music:

- ~ saxophone, and the other, offering jazz
Figure 4-5: Jazz Conception Company screenshot

improvisation instruction on any instrument.
This collection, accessible on a computer, but offered on portable devices as well, makes use of
features such as play-along tracks and downloadable pdfs. The video lessons are supported with
notation that is fully transposable for any instrument.
This app differs from most apps in this survey as it is based upon a subscription to the
material, accessible even on one’s computer. The subscription has a cost of $49.994! per year,

significantly more than most apps on this list. This service was not tested for the present survey,

40 www.jazzimprovisation.com
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however, Snidero is a reputable jazz educator and his product has the backing of many well-

known jazz educators on the website.*?

MyJazz*®

B8:10 AM

Done  1:21 oeeeQ— -1:05 b

iy

¢ P Ml

Figure 4-6: MyJazz screenshot

Similar to the previous app, MyJazz offers a
subscription for accessing a collection of 25 digital lessons.
Ben Wilcock teaches these lessons, which are focused on
learning jazz on the piano. The subscription includes video
and supporting documentation.

There are high-quality backing tracks with which to
practice, and topics include all aspects of playing jazz piano,
not just improvisation. No ranking information for Canada or

the US exists at present, and therefore the present usage of

this app is unclear.

4L Al prices are in US dollars.

42 https://www.jazzimprovisation.com/
3 http://my-jazz.com/
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Understand Modes**

Interval shapes on the fretboard

Major 7th

An

' 02y

Major 3rd
minoe 3ed Root

Figure 4-7: Understand Modes screenshots

This video instruction app features the musical instruction of Mark Wingfield, a British
guitarist as he explains the use of modes for improvising on the guitar. It is similar to the
previous two apps in its inclusion of video and text. Although rich with diagrams, this app does
not make use of play-along tracks. It is not a subscription, rather the app may be purchased for
$1.99. This app presents an affordable resource and practice tool for guitarists interested in

learning how to use modes in their improvisations.

4 https://itunes.apple.com/us/app/understand-modes/id502571435?mt=8
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Figure 4-8: Second-level classification—Accompaniment Apps
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Since almost the very beginning of iPhone apps in 2008, software developers have been

making play-along apps. Having these backing tracks to accompany improvisation in a handheld

device is an innovation with regards to improvisational practice media. What once required a
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group of musicians can now be accomplished with a few clicks on a device that is often in the
users’ pocket. Sometimes known as a jam-track, the music in a play-along track provides
structural support over which a musician may practice improvising. Play-along tracks are used to
emulate playing along with a band, allowing users to practice musical elements and figures in
time rhythmically and in harmonic and temporal contexts. The following apps vary greatly, but
all have in common the primary objective of providing users with backing tracks for working on
improvisation. Some use MIDI, some use audio samples, and some use recordings of live
musicians. Some use well-known music, some have complicated structures, and others are
simple one chord vamps. Some of the apps provide the user with the ability to manipulate the
tracks to varying degrees, while some are limited to predetermined tracks.

The use of accompaniment for practicing improvisation is commonplace. The largest
number of apps in this survey are within this category, as it takes advantage of a notable
characteristic of mobile devices—the easy access and adjustability of audio tracks. Having this
auditory and structural point of reference provides a foundation for practicing improvisation.
Stylistic improvisation follows specific harmonic, rhythmic and formal structures, and auditory
accompaniment gives context for students to practice patterns and experiment with their
instruments. It offers the benefit of hearing how one sounds when together with an ensemble,
thus preparing students to play with live musicians. These accompaniment apps are broken down
into three categories: play-along, music minus one, and backing track creation. Play-along refers
to pre-made accompaniment tracks, music minus one refers to the subtraction of one musical
instrument, and the backing track creation category refers to apps that assist the user in building

their own backing tracks.
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Play-Along Apps

As previously discussed, Jamey Aebersold began publishing his collections of “play-a-
longs” book and tapes in 1967, and has since released 135 collections on book and CD*. In the
1990’s Band-in-a-Box was released as a MIDI music arranging software. These two products
have been useful tools for thousands of jazz students around the world, as they provide a
harmonic and rhythmic base over which to practice improvising.
Band-in-a-Box*®

Band-in-a-Box was the original backing track
creation software, originally released for use on
Windows and Atari in 1990. This software is and has
been a useful tool for many aspiring as well as
. - n‘."" accomplished improvising musicians, especially within
M“\" ' 4 "“ the world of jazz (Dunscomb & Hill, 2002). Unlike

2012

A that are fixed, Band-in-a-Box allows users to input

play-along tracks in the Jamey Aebersold collections

chord changes and create backing tracks in any number
Figure 4-9: Band in a Box of styles with adjustable tempos and keys. Whereas
once the software was strictly MIDI, current versions have thousands of real tracks available for
use as well and present day performers seeking accompaniment for solo performance in a variety
of contexts may use Band-in-a-Box as backing tracks for live performance.
Band-in-a-Box is software for purchase, on one’s computer, with a base price of $129.

Once the software is purchased, there is an iPad version that will allow users to use the software

5 http://www.jazzbooks.com/jazz/category/aeball



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 104

on their portable device as well. With a price ranging from $129 to $669, Band-in-a-Box is the
most expensive software in this survey. The recent rankings*’ of 979 in September 2016 in music
in Canada, and 1368 in October 2016 in the music category in the US, suggest a small base of
users. However, the forums on the Band-in-a-Box website suggest that there is a steady base of
dedicated users.

iReal Pro*

iReal Pro

Rhythm Changes
(Medium Up Swing) Exercise

C+ F7 D+ G; [Co F,

m
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iz

Cs F, B

7

o el i
o e b

Figure 0 iePrenshots
As the price for Band-in-a-Box has increased, iReal Pro has entered the app market and
garnered a considerable audience. The simplicity of the app makes it practical for musicians, as it
provides backing tracks for practicing a vast selection of songs. Thousands of backing tracks
have been uploaded to the forums, which are freely accessible from within the app, or users can

make their own tracks. Besides the backing track, iReal Pro also offers the ability to display

6 www.PGMusic.com
4" App Annie website
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chord charts for guitar, piano one hand, and piano two hand. It therefore crosses over into
instructional material and offers beneficial features for students of improvisation, as well as
seasoned improvisors seeking to amplify their repertoire.

The price of the app is $14.99, a one-time purchase. The versatility and simplicity of the
tool combined with the extensive library of songs accessible for free download make this tool a
useful resource for musicians. The app has 126 ratings on the App Store, with an average of 4.5
demonstrating extensive use and a favorable reception. iReal Pro is often in the top ten ranked
apps in the music store in the US and has high popularity in Canada as well. It has reached
number one in the Music category of the App Store in 75 countries®.
Guitar Jam Tracks®

Ninebuzz has multiple apps that incorporate scale

training with play-along tracks, such as Guitar Jam Tracks —
Scale trainer and Practice Buddy (2015). There are 14
different Jam Tracks apps for iPhone (only four available on

the iPad). These apps are offered for guitar, bass, and

keyboard, within the genres of blues, acoustic, acoustic blues,

Figure 4- 11 Guitar Jam Tracks jazz, modal, rock, and reggae. Each app provides play-along

screenshots .
tracks as well as chord and scale shapes on the instrument at

hand. By using two different colors in the scale notation, the app indicates which notes are in the

particular chord and which notes are passing tones. There is a strong focus on pentatonic scales.

8 www.irealpro.com
49 Statistics from App Annie website
%0 http://ninebuzz.com/jam-tracks-app/
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Despite the limited scope of instruction, there are numerous pedagogical elements in this
collection of apps.

Having the backing tracks in conjunction with corresponding scales is certainly a benefit,
however, this particular app has only major, minor, pentatonic, and blues scales. The interface is
easy to navigate and the play-along tracks are good quality recordings, making this a useful app
for practicing improvisation. The diagrams clearly tell users what notes are harmonically related
without complicating matters with extraneous information. The guitar app costs $4.99 and has
141 ratings on iTunes with an average of four and a half stars. This scale trainer app has over 800
ratings and numerous reviews, as well as being offered in nine languages. It is the most used
improvisation app in this survey. Many of the reviews are positive, with users reporting that they
enjoy practicing improvisation with the help of these apps.

Country JamTracks®?

Not from the same company as the previous app, Country JamTracks is a simple app
offering six country backing tracks. The backing tracks are presented in isolation of any
accompanying information, offering no guide for determining appropriate scales for
accompanying. However, this app is the only country music backing track app besides the

country app included in the following, more robust software collection, SessionBand.

°L https://itunes.apple.com/ca/app/country-jamtracks/id434512030?mt=8
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SessionBand®?

SessionBand has a

iPhone Apps

PIANO JAzz collection of apps that

Jazz ACOUSTIC

R IO

Figure 4-12: SessionBand apps displayed in the App Store

SR RRO BETRION

a function as chord-based
backing track creators.
u n w Each of the apps use an

audio-roll visual editing

screen that makes inputting
chords simple. The app has features such as record, transpose, and automated mixing, auto-
transpose and Audiobus capabilities (the ability to use the app in conjunction with other apps).
Initially released in 2012, the Session Band app collection has expanded to 13 apps,
available on both iPhone and iPad. Each particular app is dedicated to one style: jazz (three
volumes), acoustic guitar (two volumes), piano, EDM (Electronic Dance Music), rock, country,
blues, drums, and ukulele. The app has been translated into 21 languages and has a substantial

quantity of reviews, indicating widespread usage.

52 http://www.sessionbandapp.com/
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Chordbot®3

Flat / Sharp {1/1) Section 1

al4
1 D Min?

Length 474

Figure 4-13: Chordbot screenshots

Chordbot is a simple accompaniment tool that allows users to select chords and adapt
them into songs by controlling parameters such as chord inversion and effects on the chosen
instruments for playback. The simple user interface for controlling the arrangements and mixes

make this a useful app for accompanying improvisation.

A2 ELD I Modal Buddy
THE ULTIMATE MODAL THEORY TRAINER

Backing tracks in conjunction with theory concerning
scales and modes make this application a useful app for learning

to improvise modes on the guitar. Modes are an important

subject in many pedagogies of improvisation as they may be

found in virtually every genre of music. Modal Buddy is one of

few apps that deals exclusively with this subject.

Figure 4-14: Modal Buddy
screenshot

%3 http://www.chordbot.com/
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Harmony Improviser>
[ — m This app is a basic generator of play-along accompaniment
Sound — of short harmonic progressions, generated by the user, or selected

String | Piano

from a list of options. The app presents harmonic sustain,

Chord fypes E
sus

™ ath

completely independent of rhythm, and the particular chord
selection may make this a particularly useful practice tool for
classical musicians. As seen at the top of Figure 4-15, users are
given four instrument choices for the playback which trigger the
corresponding harmonic pads. Figure 4-15 also displays the circle

of fifths key selector. Chord choices are displayed for the diatonic

Figure 4-15: Harmony notes in the key, and include 7ths, 6ths, 9ths, dominant, sus
Improviser screenshot
chords,% and diminished chord options. Audio is played with a
pad MIDI effect and the chord progressions are customizable by the user. While not solely for
classical music, the app easily supports classical harmonic theory. The app is purely harmonic
pedal/pad tones and is limited by the lack of rhythmic features for the play-along tracks.
Bandmaster®®
Bandmaster provides jazz and blues customizable backing tracks, programmed by the
user. Using a chord chart-style of notation, it is similar to iReal Pro and jazz chart notation.
There are templates as well as fully customizable options for creating backing tracks, all playable

using the samples included in the app. The app is easy to navigate, allowing for customization of

bass, drums and piano tracks.

* https://itunes.apple.com/ca/app/harmony-improviser-harmonic/id966607333?mt=8
% sustained chords
% ogame.com/bandmaster.html
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Bossa 1

Soundtwirl®’

AFOON

Bb Mixolydian

Figure 4-17: Soundtwirl screenshot

Bossa 1

Transposition

44

Time Signature

Figure 4-16: Bandmaster screenshots

This app is focused exclusively on playback of a
particular set of customizable play-along tracks. The app, which
comes with six songs, allows users to choose between 16
musical styles and define the key and tempo of the track.
Sessions may be created by adding multiple tracks to a playlist,
which can then be saved and shared. Inter-app audio support
(Audiobus) allows users to play along with the app on other
iPad instruments, or use their own instrument with virtual amps
or audio FX on their device. The primary scale corresponding to
the backing track is also displayed, with multiple instrument

views possible.

There are options for displaying guitar, piano and drum diagrams, as well as music

notation, lead sheets, and grand staff notation for pianists. Users have the ability to record

57 www.soundtwirl.com
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improvisations within the app, mute or solo any instrument in the jam track, as well as loop the
track.

One limitation is the inability to program self-composed tunes into the software. There
are only six different tunes available in the free download of the software with in-app purchasing
possibilities to increase the library. Each additional track is $.99. There are 12 ratings so far,

averaging 4 star and it is available in 31 languages.

Woodshedr®8

. Woodshedr is a play-along app that provides

vedkm oy .« 110 WOODSHEDR BLUES —

. 1 ) users with lead sheets of the available songs on the app,
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receive feedback, recording one’s improvisation in an

involves automatic scrolling of the musical score, in

Figure 4-18: Woodshedr screenshot ) )
time with the playback, which simplifies playing one’s

instrument. Unfortunately, there are only a few song selections available to download.

%8 https://woodshedr.com/
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Other Backing Track Apps

There are other backing track apps available that have no additional features beyond the
backing track itself. Some of these provide music for more niche musical genres. For example,
JustDrones® is for practicing with tunable Irish bagpipe drones and iTanpura,®® which boasts a
tanpura and shruti box sound for practicing Indian classical music. Other drone apps exist, as
well as various basic blues apps such as Blues JamTracks®?, and Blues Backing Tracks®?.
Music minus one

“Music minus one” refers to the ability to listen to audio recordings while excluding one
instrument from the playback. This allows users the ability to practice their own instrument
within the broader context of an ensemble’s recording. There has been one company to publish
music minus one apps, constituting the only collection of apps in this sub-category.

Jammit®?

Jammit, Alfred Play Along,
and Choral Master are three apps
created by Jammit, Inc. that offered
the ability to isolate or to remove an

instrument from the original

multitrack master recordings. The

Figure 4-19: Jammit screenshot

idea behind this collection of apps

focused on the ability to substitute one’s own playing within the original context of the entire

%9 http://www.tradlessons.com/JustDrones.html

80 http://upasani.org/home/itanpura.html

61 http://www.guitarjamz.com/app/blues_jamtracks/#

62 https://itunes.apple.com/us/app/blues-backing-tracks/id423070636?mt=8
83 https://en.wikipedia.org/wiki/Scott_Humphrey
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band, minus one particular instrument. The app also allowed for isolation of just one instrument,
which may be useful for deciphering elements of the music. Removing an instrument from a
professional master recording and improvising in its place has benefits over playing along with
lesser quality recordings.

Jammit is no longer available, and has been removed from the App store. Music minus
one applications present an interesting and useful mechanism for music learning and can be
especially useful for practicing improvisation.

Backing track creation

The possibilities are numerous for creating one’s own backing track “from scratch” on
the iPhone and iPad. While Band-in-a-Box is explicitly for this purpose, full features, including
creating musical tracks, are only available on Windows or Mac computers, not on mobile
devices. There are, however, hundreds of music production apps on mobile devices that can be
creatively used to design all or some of the elements of an audio track with which one may
improvise. Many of these are relatively simple to use and provide users with an opportunity for
experimentation. User-friendly interfaces and a wide variety of sounds and options are some key
features. GarageBand and ThumbJam are often cited as good examples, and have been employed
in studies with young people and iPads (Carlisle, 2014; Giotta, 2015; Healy, 2016; Hickey et al.,
2016). These applications can be used to create a composition, or just a simple loop, for use as a
backing track (by a teacher or student). They also provide powerful and user friendly internal

instruments that can be used for improvising.
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l

GarageBand®*

S—

Figure 4-20: GarageBand screenshots

The robust and well-designed combination of touch instruments, audio production studio,
and recording capabilities makes GarageBand a useful tool for improvising. Users can make
backing tracks with relative ease, over which they can practice, improvise, record and playback.
GarageBand has “smart instruments” that can “fix” playing to sound more correct or more
professional. Templates and customizable grids make composing a simple process and numerous
effects give the user the ability to adjust, edit, and enhance the sounds. GarageBand also makes
sharing the music a simple process. Just as the computer version of GarageBand, the mobile
version is a useful tool that makes songwriting and composition accessible and easy for

musicians without extensive technological skills.

8 http://www.apple.com/ca/ios/garageband/
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ThumbJam®®

JR Smooth Steel

Figure 4-21: ThumbJam screenshot

ThumbJam is a user-friendly
instrument, with high-quality audio
samples and an intuitive design that
allows users to easily build their own
loops and perform over them. The app
contains a vast selection of instruments
and a large collection of scales. The app
also boasts many additional features
such as Audiobus support and import
and export capabilities. Live microphone
recordings using the built-in microphone
give users the ability to play their own
instrument and listen back. It also has

Bluetooth capabilities to broadcast

tempo, key and scales to friends nearby in order to jam together. This is a complex and well-

designed app that holds many uses for educators and musicians.

8 http://thumbjam.com/
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Reference Apps

Reference

Apps

Improvisation ChordiScale Ear Training
P Technigque
Tonal Teols I Guitar Jam Guitar Scale | Star Scales Pro I Secrets of Tenuto
Tracks — Scale App Piano

[J

trainer and Improvisation
Practice Buddy
Improv Explnrer] [ Jazz Box ] [ Scales Lexicon ] [ improviser ] [ Octavian Pro

Figure 4-22: Second-level classification—Reference apps

The next section of the review covers reference apps that vary in their level of
pedagogical depth. Many of these are instrument specific and the majority of them are
concerning scales. Two additional categories are included: classical improvisation technique and
ear training; each of these only include one app. All of the apps in this section are similar in their
lack of interactive technologies. For this reason, the reviews are brief.

Chord/scale

Chords and scales form a crucial component of most pedagogies of improvisation. For
many instrumentalists, an app that teaches how to play the scales on an instrument could be
useful and serve as preliminary step to improvisation training.

Instrument specific apps
Apps that display scales for the guitar include ScaleBank: Guitar Scales®®, and Star

Scales Pro®’. Ninebuzz has a Guitar app (mentioned above) that incorporates scale training with

% https://itunes.apple.com/ca/app/scalebank-guitar-scales/id595522927?mt=8
67 http://www.joyapps.net/starscales/
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play-along tracks, called Guitar Jam Tracks — Scale trainer and Practice Buddy®®. Improv
Explorer® provides guitar diagrams indicating appropriate note choices for improvising over
particular chord changes with a limited number of backing tracks for practice.

Scales Lexicon offers a large collection of scales for piano, including jazz, Hindustani,
and scales of China, Japan, and other parts of the world. Users are able to hear the scales played
with a rhythmic accompaniment. Secrets of Piano Improvisation’® notates scales and the
corresponding chords in each key.

Non-instrument specific

Octavian Pro’? is a non-instrument specific reference app that boasts a large number of
scales and chords, with ample listening and cross referencing options. There is, however, no
practice mode with play-along tracks. Jazz Box"? is a similar chord/scale reference tool for jazz

players, although it contains no audio features.

88 http://ninebuzz.com/jam-tracks-app/

89 https://itunes.apple.com/vn/app/improv-explorer/id786204898?mt=8

0 http://www.patrickgkelly.com/index.php/ipad/scales-lexicon

" https://itunes.apple.com/us/app/secrets-piano-improvisation/id566965895?mt=8
"2 http://www.bitnotic.com/octavian.html

3 https://itunes.apple.com/ca/app/jazz-box/id532325909?mt=8
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Classical improvisation technique

When analyzing the selection of apps for learning improvisation skills there is a
conspicuous scarcity of apps dealing with classical music techniques or approaches. The
following app is one exception discovered in this survey.

Tonal Tools™

Carrier = 5:16 PM —
< back PHANTOM CADENZA - Phantom clausula

Yr——r—Ff—= ] o

Figure 4-23: Tonal Tools screenshot

Developed by Lieven Strobbe in affiliation with “Musica, Impulse Centre for Music in
Belgium”, Tonal Tools introduces foundational improvisation components of partimento
keyboard practices from the 18™ and 19" centuries. Nine components are presented on the
musical staff, with brief descriptions of their usage and the ability to hear them represented in
MIDI. The app also offers links to videos on the Tonal Tools website.

There are no play-along tracks or other interactive features with this app, however it is

the only app that explains traditional keyboard improvisation strategies from the classical

" https://itunes.apple.com/us/app/tonal-tools/id797585650?mt=8
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tradition. The app may be beneficial for improvising not only within a classical idiom, but in
other keyboard practices as well.
Ear training

As much as scales are an important part of learning to improvise stylistically, ear training
is likewise integral. Although there does not exist an ear training app explicitly for
improvisation, there are many apps that aim to teach ear training. For example, Tenuto™ is a
reputable ear training app made by the same people who created musictheory.net, a popular

resource for teachers and students (Adkins, 2005; King, 2005).

Music Practice Software

SmartMusic

SmartMusic’® has made a profound impact on music education through its desktop-based
application for practicing band and orchestra music at home (Sanchez-Jara, 2014). An iPad
version of the software was released in 2013 that allows subscribers to access the software on
mobile devices. The software assists users in practicing their orchestral or band repertoire, by
having them play their part along with a recording of the larger ensemble. It also provides
instrumentalists real-time feedback about their performance, including timing and intonation. At
this time, there is no real-time feedback for student improvisations, however, there are modules
within the software for learning fundamental skills of jazz improvisation. Additionally, there are
backing tracks over which one may improvise. Also, because it is customizable, teachers may

create improvisation lessons in Finale that may be used by their students in SmartMusic. This

S https://www.musictheory.net/products/tenuto
8 http://www.smartmusic.com/
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software provides the ability to record one’s work and share it with a teacher, which creates the
possibility for a teacher to provide individual feedback regarding a student’s improvisations.

The ability to record improvisations for listening, comparing, and sharing represents one
important pedagogical resource that this technology brings to the pedagogy of improvisation.
SmartMusic is subscription-based software; at present a yearly SmartMusic subscription costs
$40 for students and $140 for educators. It also requires the purchase of a special USB
microphone that SmartMusic sells for $30. So while this software is revolutionary in many
aspects, the price may not be accessible for some students.

Yousician’’

Yousician is an interactive practice companion for learning guitar that has similar
feedback capabilities to SmartMusic. However, rather than basing musical instruction on
traditional notation, like SmartMusic, Yousician uses a guitar diagram with a system of bouncing
notes to indicate the correct placement on the strings, somewhat akin to tablature. The company
began with just a guitar version, but Yousician apps now include ukulele, bass, and piano.

The Yousician format is simple and user-friendly and provides motivational rewards for
student progress. There is an extremely large user base for this software (the website claims 25
million users),’® and although it does not teach improvisation explicitly, there are modules that
cover aspects of soloing. A subscription to Yousician costs $19.99 per month, or $119 per year
for one instrument. The ratings are very high on this app, and it represents a new form of music

learning. The app has an educator’s option that allows teachers to use the software with students.

T www.yousician.com
8 www.yousician.com
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Creative Apps for Improvisation

The primary intention of this evaluative survey is to describe the existing mobile
applications for assisting one to learn to improvise stylistically on an instrument. However, other
genres of music apps can serve as useful tools for inviting students to become creatively
involved with music in an improvisatory manner. These apps include instruments and artistic
multimedia platforms. The apps listed below represent a set of tools for engaging students
through an ability to create, tinker, and experiment with music, without obligation to improvise
on their instrument. A few synthesizers, samplers, and looping apps are also mentioned. These
creative applications make exploratory, playful musical engagement accessible to a wide
audience.

Musicians are now using the technological affordances of the iPad to create interactive
soundscapes that utilize their own compositions. Many are audio-visual music simulators that
have varying degrees and mechanisms of control. Thicket” by Joshue Ott and Morgan Packard is
an artistic spider web of visuals and sound that is malleable to the touch. Bjork’s Biophilia®
presents an intriguing and complex audiovisual playground. Biophilia is a suite of apps that are
connected to Bjork’s aloum of the same title. It explores music, nature and technology, and has
been implemented as a teaching tool in an Icelandic initiative aimed at promoting children’s
creativity.

There are dozens of other apps available on mobile devices that promote creative

engagement with multimedia components. More examples include PolyFauna® by Thom Yorke

9 http://apps.intervalstudios.com/thicket/
8 http://bjork.com/
81 http://universaleverything.com/projects/polyfauna/

Figure 4-24: AUMI live camera screenshot
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of Radiohead, and Scape®? and Bloom®, collaborative projects by Brian Eno and Peter Chilvers.
There is also a growing list of modular synthesizers and music generators that have endless
creative potential for exploring sound
in an improvisatory manner. The

interfaces range from simple to ||lll|’ "!Il"

complex. Yamaha released Tenori- ' l '

13 '
and Moog produced the Filtatrong®. A ' v ﬂ
ul' A

on®, Korg released the ikaossilator®®,

Other examples include the "T" l‘ -

ad
Reactable®” app, and Musyc®, which K=~ . .

uses space and gravity to drive the sound mechanics.

AUMI®, or the Adaptive Use Musical Instrument project led by Pauline Oliveros and
supported by work and research through the International Institute for Critical Studies in
Improvisation (IICSI) is a musical instrument that enables people with limited voluntary
movement to independently engage in music making (Oliveros et al., 2011). This software is
being used in numerous alternative school and therapy settings with positive results (Finch,
Quinn, & Waterman, 2016; Oliveros et al., 2011). The software, which allows users to control
music with even a small degree of movement, makes improvisation accessible to anyone with

access to the software.

82 http://www.generativemusic.com/scape.html

8 http://www.generativemusic.com/bloom.html

8 http://ca.yamaha.com/en/products/apps/tnr-i/?mode=model
8 http://www.korg.com/us/products/software/ikaossilator/

8 https://www.moogmusic.com/products/apps/filtatron

87 http://reactable.com/mobile/

8 https://itunes.apple.com/ca/app/musyc/id489836689?mt=8
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A large number of digital instruments are available on tablets and smartphones. iBone® is
a pocket trombone. Other instrument apps include Honey Harmonica®!, Pocket Guitar®?, Pocket
Shaker®, and Ocarina®. A plethora of drum apps and other percussive tools are also on the App
Store including Drums!®® and Drum Master®. Guitar and piano apps abound as well, such as
Guitar! by Smule®, Tiny Guitar®, Tiny Piano®, Piano Infinity!®° and Go! Piano'%. Bebot!? is
an example of a more complex synthesizer housed in the form of a controllable singing robot.
There are also hundreds of samplers available, many that allow for recording audio as material.
MadPad'® and Keezy®* are two that stand out for their simplicity and usability. Finally, looping
software such as Take!% and Loopy?? can provide an avenue for improvisatory music making, as
users can record loops and play over them.

Conclusion

This survey reveals a broad collection of maobile applications available for learning to

improvise. While there are many useful support tools for improvising, there are few that

incorporate the pedagogical depth found in other published pedagogical materials for

8 http://deeplistening.org/site/content/aumipadhome

% http://ibone.spoonjack.com/

% https://itunes.apple.com/ca/app/honey-harmonica/id503040693?mt=8

%2 https://itunes.apple.com/ca/app/pocketguitar-virtual-guitar/id287965124?mt=8
% https://itunes.apple.com/WebObjects/MZStore.woa/wa/viewSoftware?id=313139592& mt=8
% https://www.smule.com/ocarina/original

% https://itunes.apple.com/us/app/drums!-studio-quality-drum/id311549739?mt=8
% https://itunes.apple.com/us/app/drums-master-high-quality/id502360445?mt=8
7 https://www.smule.com/

% http://www.squarepoet.com/tinyguitar/

% http://www.squarepoet.com/tinypiano/

100 https://itunes.apple.com/ca/app/piano/id485362757?mt=8

101 https://itunes.apple.com/ca/app/go!-piano/id606617937?mt=8

102 http://www.normalware.com/

103 https://www.smule.com/apps

104 https://keezy.com/

105 https://allihoopa.com/

106 https://loopyapp.com/
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improvisation. The applications in the first section of the review have the heft to teach
improvisation autonomously to students on their musical instruments. Of these, the first two,
Developing Musicianship Through Improvisation (DMTI) and ilmprov achieve this without the
use of video. However, DMTI is limited to two songs at present. By contrast, ilmprov has
significant content and presents a solid option if jazz is the desired style to be learned. However,
neither of these applications utilize feedback, touch-based musical interaction, or recording
capabilities. The Jazz Conception Company, My Jazz for piano, and Understand Modes for guitar
provide pedagogical guidance through the use of video instruction but are again limited in scope.

Many of the apps that lack pedagogical structure could be used as supplemental tools,
perhaps suggested by a teacher, or included within a larger pedagogical model. Accompaniment
apps are useful for practicing improvisations, and the reference apps can provide important
information about specific instruments, or inform the learner of chord/scale relationships. Those
apps that combine reference and accompaniment such as iReal Pro and Guitar Jam Tracks could
be a convenient way to access reference and accompaniment features together. Tonal Tools and
Harmony Improviser may be particularly useful for classical musicians learning to improvise
within that genre.

Yousician and SmartMusic, while not specifically for improvisation, have the advantage
of allowing for input from the user, therefore providing interactive feedback. They utilize
technology in a manner the other apps do not and are the most advanced learning tools in this
collection of apps.

While the survey clearly indicates that there is a vast selection of tools available, the
absence of some features is apparent. For example, although gaming features have been shown to

increase motivation in learners (Denis & Jouvelot, 2005), they are not incorporated into the
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improvisation software currently available. Similarly, while listening is considered an integral
component in music learning, the survey revealed an absence of applications that incorporated
prolonged listening sessions. While there are many music games that incorporate this feature,
their aim is not specifically to teach musical elements, and they are not intended to relate
specifically to playing an acoustic instrument. For example, games like Guitar Hero'%’,
RockBand!®, Piano Tiles!?®, and Magic Piano'!® engage users in tapping responsively to music
throughout prolonged listening sessions. This feature has unexplored potential for application in
music education.

Creating a tool that integrates many of the features found in the survey—»backing tracks,
chord/scale information, feedback, and record and playback—with motivational gameplay and
interactive listening may represent a novel context for learning to improvise. The following
chapter will present the framework for Creative Music Learning with Technology that
incorporates these aspects with many learning principles from the previous chapter on

improvisation.

107 https://www.guitarhero.com/ca/en/

108 http://www.rockband4.com/

109 https://itunes.apple.com/ca/app/piano-tiles-dont-tap-white/id848160327?mt=8
10 https://www.smule.com/listen/magic-piano/80
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CHAPTER 5: A FRAMEWORK FOR CREATIVE MUSIC LEARNING WITH
TECHNOLOGY

In an effort to expand upon existing contexts for creative music learning, while
embracing the latest advancements in digital technology, the framework for Creative Music
Learning with Technology (CMLT) has been developed. This framework is based on extensive
theoretical work that incorporates pedagogical principles and technological features in order to
create a novel learning system. The system is at once a tool for musical understanding and for
creative experimentation. The five core principles of this framework are:

Learning Through Interactive Listening
Sequential Pedagogy

Knowledge and Skill Transfer
Continuous Creative Engagement
Assessment and Tracking

a s E

The principles and instructional strategies that make up this framework have not
previously been encountered together in one music learning context. Together, they present an
empowering pedagogical structure and a creative context that aim to enhance the musical lives of
learners through deep immersion in the music. The literature from Chapter 3 concerning existing
pedagogies, theories, models, and research studies from the field of improvisation pedagogy was
synthesized in the construction of this framework. Further research is likewise included in the
present chapter to strengthen the pedagogical foundation and process of CMLT. Figure 5-1
shows the core principles of the framework. Learning through listening has been placed at the

center of the diagram due to its essential defining role in the framework.
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The CMLT framework presents an approach to learning musical elements while listening
to musical recordings. Because of the multidimensionality of music, the possibilities for guided
interactive content taught in conjunction with music listening are vast. Recent technological
innovations make it possible to present lessons embedded within music listening experiences,
facilitated through the use of touchscreen interaction. In this way, learning can take place
simultaneously while listening and interacting with the music. This concept constitutes the
principle component of the framework, as all other aspects depend upon this interactivity with

recorded music.

A Framework for Creative Music Learning with Technology (CMLT)

Continuous
Creative
Engagement

Learning
Through
Interactive
Listening

Sequential
Pedagogy

Transfer of
Knowledge and
Skills to Instrument

Tracking and
Assessment
Mechanisms

Figure 5-1: A Framework for CMLT

While this framework has the potential for application in a variety of music learning
scenarios, in the present chapter, this framework is elaborated within the particular case of
learning musical improvisation. Each of the five core principles has a number of specific
clarifying features that work in tandem to create a framework for learning musical improvisation

with technology.
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For instance, Learning Through Interactive Listening has four defining structural
components: (a) listening as the foundation of musical learning; (b) a focus on one musical work
at a time, further defined by listening to multiple interpretations of the musical work; (c)
constructing a cognitive model of the song form; and (d) touch-based interaction.

The second principle — Sequential Pedagogy is elaborated into: (a) progressive skill
development; and (b) specific tasks extracted from the musical work, framed within the musical
elements of rhythm, harmony, and melody.

The third principle — Transfer of Knowledge and Skills is defined by: (a) immediate
transfer to an instrument of skills acquired in interactive listening; and (b) the use of
accompaniment tracks.

The fourth principle — Continuous Creative Engagement hinges on the following three
features: (a) improvising with touch-based interaction throughout listening sequences; (b)
improvising on an instrument; and (c) autonomy and safe space.

The final principle is Assessment and Tracking Mechanisms. This principle is supported
by: (a) real-time feedback; (b) progress tracking; (c) record and playback of one’s
improvisations; and (d) motivational gameplay.

Many of the principles and components are interrelated and indeed could be organized in
any number of arrangements; the present structure of the framework is simply a guide for
development of innovative learning tools. At its core, however, stands the first principle:
Learning Through Interactive Listening.

Learning Through Interactive Listening
At the heart of the CMLT framework is the key principle of engaging learners in a

contextual learning process through “interactive listening”. For the purpose of this work,
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interactive listening, as opposed to passive listening, refers to a responsive interaction with
musical elements, at the moment in which they sound. Favoring an aural perspective of music
rather than a focus on the written score, the goal is to situate learning within listening, as a
concurrent, parallel, and multimodal process, while also providing direct engagement with the
subject material via interactive exercises. This streamlined learning environment can open up
numerous possibilities for rhythm and ear training, harmonic analysis, theory, and expression.
All too often, these materials are presented divorced from the actual music. A typical listening
sequence in music education, for example, often involves alternating between listening and
responding (Campbell & Scott-Kassner, 2013). Situating learning concurrently within listening
provides a more holistic form of music learning. As Goldstein questioned: “Why, in classes of
musical analysis, is the object of study dissected in terms of harmonic structure but the sound of
the living music omitted?” (1988, p. 30).

Contextual learning, or situated learning, is an important concept in constructivist
learning theory (Savery & Duffy, 1995). In a constructivist learning environment, learners are
constructing knowledge and actively participating in a process that connects to prior
understanding. Activity theory (Jonassen & Rohrer-Murphy, 1999) further supports the
importance of contextual learning, with the assumption that if instructional structures are
technically oriented, and fail to engage the learner in real-life activity, they will produce little if
any real understanding of the material. In the CMLT Framework, an engaging creative listening
experience guides the instructional sequence of learning musical elements. This context of aural
immersion allows learners to actively deepen their musical comprehension in direct relation to
the auditory elements of music. Furthermore, immediate interactive feedback is provided to

students during the course of listening, as they complete instructional exercises via touchscreen.
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The instantaneity of the response provides reinforcement of the learning and possibilities for
adjustment even before the next beat or note is heard.
Listening as the Foundation of Music Learning

Listening to music is arguably the most essential activity for learning music. In all
musical cultures, listening forms the foundation of an experience with music, informing those
who come to interact with the language through any means, including performance, movement,
composition, and improvisation. It stands as a core objective for learning to play an instrument
and is the most direct way to understand the language of music (Small, 1998). Comprehension of
the basic building blocks of rhythm, melody, timbre, pitch, and tempo is most appropriately
taught with the addition of an auditory representation of the music. It is through listening that
music has meaning.

Many educators, researchers, philosophers and performers have given considerable
attention to the subject of listening. Campbell likens it to the “heart and soul” of music education
(Campbell, 2005, p. 30). In her pedagogy of listening, Campbell defines three stages: “attentive
listening”, which focuses on musical structures; “engaged listening”, in which the user
participates in some way; and “enactive listening”, which refers to intense listening to nuances of
the music with the aim of performing the music oneself (Campbell, 2005, pp. 31-32). The
CMLT principle of interactive listening described above encompasses aspects of all of these
definitions, with a particular emphasis on enactive listening since students are tasked with
interacting in real-time as they listen.

For Christopher Small (1998), listening is a crucial facet of “musicking”, the term he uses
to describe the activity of music, differentiated from the idea of music as a concrete object.

Musicking is applied to the many different ways of interacting with music, from listening to
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improvising. The framework for CMLT presents a music learning platform that supports
continual musicking throughout learning.

For Edwin Gordon (1988), the creator of Music Learning Theory, listening forms an
essential part of developing the skills of “audiation”, or the ability to hear and understand the
sound of music in the mind. Learning through interactive listening may present a particularly
salient means of developing audiation.

Pauline Oliveros was a foremost expert on listening. She spent many decades dedicated
to exploring her practice of deep listening (Oliveros, 2005). Born in part from an observation of
musicians’ tendencies to ‘hear’ as opposed to ‘listen’, Oliveros investigated the processes of
human listening and developed a practice for deepening one’s experience of sonic engagement.
Her influential work produced new methods of interactive listening and represents an important
21%-century pedagogy of listening.

Campbell and Scott-Kassner (2013) have their own mode of deep listening, here
discussing listening instruction in elementary school while differentiating between functional
listening and active listening:

Increased sophistication in listening can also be developed through listening to recorded
music. This does not mean the kind of functional listening most people do when they use
music as a background to help them celebrate, relax, clean house, or study. In most of
these instances, the music is a kind of tonal bath that surrounds and washes over them but
is not seriously attended to. The teacher needs to foster active listening, in which the
learner focuses on musical events such as patterns that repeat or contrast, the creative use
of tone colors, or the shaping of the music through dynamic change. Campbell calls this
“deep-listening” (Campbell & Scott-Kassner, 2013, p. 240)

Both Campbell and Oliveros use the term deep listening to refer to active, engaged

listening that invites creative participation and meaningful experience. Interactive listening as
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proposed by the framework presents a way to incorporate deep listening directly into the process
of music learning.

Music listening constitutes the principle interaction with music for the majority of young
people. It is an activity that defines them, providing personal soundtracks to their lives (North,
Hargreaves, & O’Neill, 2000; Schwartz & Fouts, 2003). What we cannot know for sure is the
extent to which their listening activities impact their understanding of the musical language at
hand. Certainly not all manners of listening are equal and we must differentiate between mere
appreciative listening and analytical listening. In analytical listening, auditory attention is given
to basic building blocks such as timbre, tempo, and pitch (Truax, 2001).

Music educators have devised strategies for teaching music listening such as describing
pieces using “words, diagrams, charts, gestures, metaphors, and other symbols” (Elliott, 1995, p.
123). Other approaches include the use of listening guides to engage groups of students in
listening or helping individual students place their attention on particular aspects of the music in
guided listening sessions. Often students are asked to listen to music on their own and there is
little way to ascertain their attention to particular musical elements. Elliot, in his work Praxial
Music Education (PME) (2005) places great emphasis on having students keep “listening logs”
(p. 285), in which they record their thoughts and feelings as they listen to music. He examines
music listening and methods for teaching music listening extensively in PME: “Music listening
is a multidimensional form of thinking and knowing that can be progressively developed to meet
the demands made by the multidimensional nature of musical works” (Elliot, 2005, p. 101).

This multidimensionality becomes particularly useful when we introduce music listening
as an instructional device for learning improvisation. Since improvisation is playing music

spontaneously (Azzara, 1993), the use of standard musical notation may be of limited value in
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this new learning context. Watson, for example, found that an aural approach to learning
instrumental jazz improvisation was superior to a notated form with regards to achievement and
self-efficacy (2010). Baker and Green found that aural development had superior results to
notation with regards to students’ pitch, rhythm, tempo and contour (2013). Alternative forms of

musical notation demand exploration in a learning context that is centered on listening.
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A Focus on One Musical Work at a Time

The second component of Learning Through Interactive Listening places the focus of
learning to improvise on one musical work at a time. While stylistic, genre-based improvisation
requires familiarity with many works from the genre, it likewise requires a deep understanding of
individual works. Therefore, multiple interactive listening exercises should be provided for each
particular musical piece, and students can be tasked with re-listening to the work numerous
times, experiencing different recordings, varying instrumentation and alternate arrangements.
Learning to improvise requires the development of an aural understanding of music (Gordon,
2003). Instrumental and vocal students are typically familiar with a collection of musical
works—those they study, and the music they listen to in their leisure. These listening experiences
all contribute to the foundation of a context for developing one’s musical voice. However,
listening and performing from the score do not necessarily cultivate the skills necessary to
improvise. A deep exploration of one particular work at a time allows learners to develop
substantial familiarity with the music such that they may more easily engage in a process of
embellishing, varying, and inventing. Furthermore, they may develop confidence as they achieve
mastery of the musical elements at hand. With each successive musical work of study, they
expand their musicianship and improvisatory capabilities.

Focusing on one musical work at a time is a common pedagogical approach amongst
improvisational traditions around the world, including jazz, Partimento, Hindustani, and Carnatic
music, and the Persian radif. Through this process, learners become familiar with the specific
musical elements of rhythm, harmony, and melody that are encountered in the work of study.

They may also develop a strong understanding of the form of the particular work. Furthermore,
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as they become “experts” within the specific language inherent in the musical work, they may be
freed up to engage more fully with the expressive elements of the music.
Listening to Multiple Interpretations of the Work

With a focus on one work at a time, extended listening periods are a crucial learning
mechanism. Including multiple interpretations of the work becomes an important asset for
facilitating extended listening sessions. Research has shown that being exposed to a variety of
interpretations is beneficial. For example, when combined with discussion, Blom (2006) found
that listening to multiple interpretations can encourage students to think about their own musical
voice, potentially influencing originality and creativity. Hearing various artists may help students
to become aware of nuanced expressive differences in the music and have a lens into the artistic
and creative nature of musical interpretation. This exposure may eventually help students to
cultivate and develop their own musical voice.

Furthermore, providing multiple versions of a song helps to develop flexibility with the
music. In Persian classical music, for example, in which students also learn through active
listening, they typically play four or five versions of a piece. “By learning multiple teaching
versions of a dastgah, the student develops the flexibility so necessary in the creative process of
improvisation” (Campbell, 1990, p. 45).

Constructing a Cognitive Model of the Song Form

A process of repeated interactive listening aids in the construction of a clear working
mental model of the song form. In order to improvise with meaning, it is crucial to be aware of
one’s place in the music, something achieved through the cultivation of attention to structure and
form. Interactive listening exercises must assist users to build this conceptual framework of the

musical work so that they may eventually know “automatically” where they are in the music.
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Pressing considered the referent, or the formal scheme of the piece as conceived by the
improviser, to be an essential aid for the real-time cognitive processing involved in improvisation
(Pressing, 1988). This referent can be gradually cultivated over time through guided listening.
Touch-Based Interaction

The recent technological innovation of touchscreens and mobile devices present a new
context for music learning, one that is portable and interactive. Users can be presented with tasks
that focus on any element of the music and be asked to tap responses in real time. Software can
then provide instant feedback regarding their accuracy, or other information as to how to adjust
future input. In a previously mentioned study, Delia-Pietra and Campbell (1995) successfully
taught improvisation using analytical listening and the imitation of patterns and phrases. Touch-
based interaction while listening can provide a novel context for students to listen and respond to
rhythmic patterns and other elements of the music.

This recent innovation has significant potential to enhance autonomous music learning,
providing the opportunity to frame instruction within the auditory experience of the music.
Touch-based interaction allows for responses in real-time, essentially removing a step from
traditional music study. At the same time, the student’s experience is enhanced by receiving
immediate evaluation of their responses. In this way, the touchscreen serves as a gauge of what
the students are listening to, and what they are listening for. The input data can be analyzed, and
software can dynamically adjust the pedagogical progression based on student responses.
Instructional sequences can thus be made to advance according to a student’s achievement or

mastery of skill.
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Sequential Pedagogy

Correct sequencing of instructional goals is a key feature of successful pedagogies (Dick
et al., 2001). When learning a new task, it is essential that learners not become frustrated by
material that is beyond their capabilities. Furthermore, the order in which the musical elements
of rhythm, harmony, and melody are presented is an essential component of the sequential
pedagogy feature of the framework. Also integral is the extraction of specific learning tasks
directly from the music at hand.
Progressive Skill Development

Learners must be given the opportunity to master skills in a progressive sequence of
knowledge acquisition. This begins with a consideration of the musical selections. Students
should begin with simpler works that allow them to succeed. Likewise, within the particular
lessons, exercises and tasks should begin with simpler concepts and advance as the student
displays mastery.

Discussing an ideal progressive development of student skills, Duke (2005) writes about
a hypothetical video game that can “systematically modify the difficulty levels of the tasks with
which the player is confronted, allowing numerous successes, but also creating numerous, well-
timed challenges that are difficult enough that they require the player’s best efforts but not so
difficult as to be insurmountable” (p. 135). This is possible due to intelligent software design
able to interpret responses and adjust the sequencing of material appropriate to the student’s
level. Duke suggests this type of structure would help students develop a sense of confidence,

self-efficacy, patience, and genuine skKill.
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Specific Tasks Extracted from the Musical Work

The framework is based upon deep immersion into one musical work. The specific
learning objectives are to be extracted from this music; the rhythmic patterns, harmonic
concepts, and melodic guides are derived from the music under study. This again makes the
selection of musical material paramount as the elements contained within the music should be
accessible to the student. The rhythms that occur in the music, as well as the chords, the form,
and the melody, will dictate the learning sequence.

The musical elements of rhythm, harmony, and melody should be presented in that
sequence, as explained below.
Rhythm

An important aspect of the Sequential Pedagogy situates rhythm before the learning of
other musical elements. This approach, encountered during ethnographic study of the Spanish
pedagogy IEM and discussed in Chapter 3 (Khoury, 2015), was observed and experienced as an
effective way of presenting improvisation. By having students begin by performing and
improvising rhythms within a given musical work, even novice IEM participants were able to
improvise from the outset. Improvising rhythm presents a simpler task than melodic
improvisation, as pitch and harmonic elements of music require more complicated cognitive
processing. This can work to build student confidence as well as develop familiarity with the
musical selection through repeated listening.

Rhythm is a logical entry point for improvising for two reasons. First, rhythmic accuracy
is an accessible skill; Paananen (2007), for example, found that 10-11 year olds were capable of
playing complex rhythmic improvisations while following the beat of the given accompaniment.

Second, rhythm is fundamental to many aspects of music. As Gordon explains, many of the more
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complex musical elements depend upon rhythm: “musical phrasing, interpretation, style, and
expression have their bases in rhythm” (Gordon, 2009, p. 4). Referring specifically to jazz
musicians, Berliner notes that “within the musician’s scale of values, rhythmic aspects of
performance are fundamental” (Berliner, 1994, p. 244).

Touchscreen interaction, like clapping, can constitute an effective form of rhythm
training, despite the absence of duration. As Johnson-Laird explains, “the critical feature of a
rhythm is the sequence of onsets of its notes. Hence, if you clap the rhythm of a familiar piece,
then listeners will be able to identify it. Clapping, of course, provides information only about
onset times” (2002, p. 431). Touchscreen interaction mimics the exercise of clapping or playing
a percussion instrument along with music, a common approach in music learning (Campbell &
Scott-Kassner, 2013).

Touch-based interaction engages students in modelling, accurate rhythmic performance,
and even improvisation from the beginning of their study. Modelling or imitative performance is
a common music learning principle, and has been proven to be an important predictor in jazz
improvisation achievement (Madura, 1996). It is likewise a fundamental mechanism in language
learning (Reynolds, Long, & Valerio, 2007).

By focusing on the rhythms in the selected song of study as opposed to rhythmic
exercises that are broad and varied, students connect to the music and build the rhythmic
instincts that will carry over to improvising with harmony and melody. The real-time feedback
can help them to improve their accuracy and evaluate their own rhythmic abilities in the context

of the music at hand.
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Harmony

Harmonic study, also through interactive touch-based lessons with the musical work,
forms an essential component of this framework, one that, like rhythmic training, is especially
enhanced by the use of technology. Students gain knowledge of the harmonic structure of the
music while engaging in repeated listening sessions.

Stylistic improvisation requires an understanding of the harmonic structure of a musical
work in order for melodic improvisation to “fit” the music. Charlie Parker referred to landing on
the chord tones as “targeting” (Christiansen, 2001), an essential skill cultivated in jazz
improvisation (Meadows, 2013). “Improvisation depends on the ability to extemporize new
melodies that fit the chord sequence” (Johnson-Laird, 2002, p. 415). While this is arguably a
narrow conception of improvisation, educators acknowledge that understanding harmonic
progressions constitutes an essential first step for learning to improvise stylistically (Azzara,
1999). Musicians often use chord tones as target notes in the melodic construction of
compositions and improvisations, as these notes provide the contextual relationship between
melody and harmony. It is essential that students develop an aural awareness of what chord they
are hearing, as well as the knowledge of what notes constitute this chord. Learning these skills
while listening and interacting with the music builds a foundational capacity to creatively engage
with the music.

Melody

Following rhythmic and harmonic elements, melodic improvisation should be the next
task presented to students in the sequential pedagogy. Improvising a melodic line constitutes a
principle goal in learning to improvise, but requires preliminary preparation. After building a

foundational understanding of the rhythm and harmonic structure of the work, students are ready
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to focus on improvising melodies based on the given musical work. Students can begin to
understand and use the many melodic components that make music interesting and expressive.
Starting from the melody of the given work, students may begin to vary, embellish and invent
new melodies.

The presentation of melodic pedagogical elements will assist students to explore and
experiment with melodic invention. Evaluation of this improvisation may or may not be
incorporated in the development of a tool.

When presenting melody, it may not be necessary to represent music within the standard
system of Western notation. There are advantages to exploring alternative methods of

representing pitch and rhythms. Goldstein writes:

. = a history of implications—Western European music—with attitudes and valve
systems based on pitch and duration structure; not the fullness of sound, but rather the
organization of certain aspects to be worked with and focused on. To hear a sound... is to
experience much more than can ever be notated.” (Goldstein, 1988, pp. 17-18)

Exploring alternative methods of notating pitch to use with interactive listening should
constitute an important developmental aspect of a learning system that employs the framework
for CMLT.

Transfer of Knowledge and Skills

The transfer of knowledge and skills from one situation to another is a key educational
principle. “If the goal of education is that students learn to use knowledge and skills effectively
in the future, even in unfamiliar circumstances, the transfer must be defined as the goal of
instruction” (Duke, 2005, p. 156, emphasis in original). Transfer of musical knowledge and
contextualized learning have been explored extensively by researchers and educators (Duke &

Pierce, 1991; Goolsby, 1999; Healy, 2016; Jgrgensen, 2004; Scheuzger & Joy, 2006). The
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present framework proposes an organization based on providing multiple contexts of study that
share an underlying structure. “The extent to which learners will transfer knowledge and skills is
influenced by both contextual similarity and learners’ recognition of the applicability of acquired
knowledge and skills” (Duke, 2005, p. 150). Having students listen to multiple interpretations of
a musical work is one possible method to facilitate the transfer of understanding. Learners may
begin to cultivate the ability to recognize structures and patterns, even when the musical work is
otherwise distinct. The use of accompaniment tracks based on the musical work may provide
further support for creative transfer of material and skills.
Immediate Transfer to an Instrument of Skills Acquired in Interactive Listening

A crucial component of the framework for CMLT is the transfer from interactive
listening to actively playing one’s instrument. Interactions with rhythm, harmony, and melody
from the touch-based listening exercises can be transferred directly to sessions that involve
playing an instrument. Visual cues from the interactive listening sequences can be carried into
the instrumental sessions, engaging the working musical memory of the learner. However, unlike
the musical memory used in repertoire performance which focuses on exact replication, the
musical memory is engaged in improvising, based on deeper musical comprehension. The
foundational understanding of the music, developed through interactive listening sessions,
becomes a springboard for improvisation.
Use of Accompaniment Tracks

The use of a backing track while students play their instrument can provide a context for
easier transfer of musical elements. This backing track can be played in conjunction with the
visual cues used during previous modules. Having a visual guide of the rhythmic, harmonic, and

melodic portions of the pedagogy may help to guide students in the transfer of musical
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comprehension, including form, rhythm, harmony, and melody. As addressed in the previous
chapter on technology, the use of accompaniment tracks has played a part in jazz pedagogy for
over fifty years. Providing an aural context to transfer musical skills to one’s instrument offers
significant advantages for learning to improvise stylistically.
Continuous Creative Engagement

Improvising music is a creative act and therefore learners should be engaged creatively
throughout the process. A continual alternation between task performance and improvising may
allow them to deepen their conceptualization of the musical elements and provide an increased
sense of agency. It can make the experience more personal, and therefore more meaningful.
Meaningful learning experiences can help to build a “deep and enduring understanding of
complex ideas, and skill in working with complex problems and content that are both central to
the discipline and relevant to students’ lives” (Ashburn, 2006, p. 8). The present framework
proposes interspersion of improvisational components within the interactive listening sequences.
Furthermore, inviting students to improvise on their instruments using accompaniment tracks
that match the musical work may further deepen their creative engagement.
Improvising with Touch-Based Interaction Throughout Listening Sequences

The interactive learning process that involves touch-based responses to musical listening
provides a novel way to engage users with the various elements of music. Not only do touch-
based responses facilitate assessing the accuracy of student performance, touchscreens can also
engage learners in improvisatory play. In the rhythm sessions, students can be asked to improvise
by tapping rhythms freely. This process of improvisation can be enjoyable, akin to dancing or
tapping along to music. It is also a relatively simple task to master and may work to build

confidence in improvisatory capabilities. Improvising with a digital instrument via touchscreen
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in the harmony and melody sessions provides a way of understanding complex musical elements,
in context, but apart from one’s instrument. Learners build a foundation of musical
understanding by experimenting with chord tones and non-chord tones, without the added
constraints presented by specific instrument limitations. Touchscreen interaction with the music
creates a constructionist learning environment in which students learn musical relationships and
hone their own musical preferences in a process of creative trial and error.
Improvising on an Instrument

Following interactive listening sessions based on harmony and melody, learners can
apply the acquired musical understanding and experimentation to their instrument. All of the
interactive listening sessions lead up to this activity. Learners are guided first in simple
improvisations that focus on playing with the chord progression. They can learn to play the chord
roots and then add thirds, fifths, and eventually patterns as they master the harmonic progression
in time with the music. Eventually, they can combine the skills from the three separate
sections—rhythm, harmony, and melody—into their improvisations on their instruments. As
with the interactive listening sessions, improvising on an instrument is facilitated in an open and
experimental context that invites students to be creative while simultaneously building an
understanding of harmonic and structural form.
Autonomy and Safe Space

Learning improvisation can be intimately connected to issues of confidence and
vulnerability. Student anxiety has been found to be a major impediment to students learning to
improvise (Schopp, 2006). Outside of the comfort of pre-defined musical actions like performing
repertoire, when individuals are asked to improvise they are asked to expose their inner musical

voice. At the outset of learning improvisation, this can mean not sounding polished or practiced,
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something that can deter learners from feeling confident. Furthermore, creative inspiration is
intimately connected to one’s feelings of self-efficacy. Aaron Copeland (1952) said that
“inspiration may be a form of super-consciousness, or perhaps a sub-consciousness—I wouldn’t
know. But | am sure that it is the antithesis of self-consciousness” (Nachmanovitch, 1990, p. 51).

Unfortunately, fear is all too common for musicians, whether improvising or performing.
Werner identified four aspects of fear in musical performance: fear-based practicing, fear-based
teaching, fear-based listening, and fear-based composing. To improvise, he asserts, requires “the
taming of the mind, the dissolution of the ego, and the letting go of all fears” (Werner, 1996, p.
75).

If we think of the analogy to language learning, the idea of a safe space can be akin to the
safety a child feels in the company of family when learning to speak. The safety of trusted adult
relationships is crucial in language acquisition of young children as they take risks while
beginning to speak a language (Reynolds et al., 2007). It is a long process that begins with initial
soundings and babbling, gradually becomes coherent words, then sentence fragments, and finally
full communicative abilities.

Csikszentmihalyi’s concept of “flow” describes a state of complete absorption in an
activity. In order to obtain a state of flow, there must be no worry of failure (Csikszentmihalyi,
2009). When we enter into a state of flow, we can lose our critical self-consciousness; we are in
a state of “optimal experience” (Csikszentmihalyi & Rich, 1997). This may in fact play an
important role in motivation and incline one to pursue further artistic development
(Csikszentmihalyi & Rich, 1997).

Dove, in his work with youth in Houston, found that creating a safe space for teaching

improvisation is a critical step to supporting student success (Khoury & Dove, 2015). Providing
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students with a safe space to experiment with musical improvisation autonomously may cultivate
confidence that could transfer to improvising in the company of other people.
Assessment and Tracking

One great affordance of software for learning music is the ability to easily provide real-
time feedback and track user engagement and progress. These capabilities are simply not present
in more traditional forms of learning and practicing. Their incorporation into the framework can
provide advantages that may positively affect the learner and give teachers added insight into
their students’ skills and progress.

With technological tools such as SmartMusic or Yousician, not only are users able to see
their own progress and hear their own recordings, these mechanics can be shared with teachers
and/or parents for assessment purposes. Furthermore, current technologies can track the time
spent working with the tool, the percentage of accurate responses, as well as particular problem
areas that may need more attention. This kind of information can be immensely useful for
educators and students.

Real-Time Feedback

Providing learners with real-time feedback can enhance their understanding of their own
abilities, allowing them to make adjustments concurrent with their musical learning. This kind of
feedback has not been traditionally available when students work autonomously and represents
one of the greatest advancements for musical learning that technology affords. Learners can be
alerted to rhythmic discrepancies and may be better supported in correcting mistakes earlier
rather than later.

Duke states that the implicit and explicit purposes of feedback used while teaching are

“to inform the learner of the quality or accuracy of her work and to impel her to take action or
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refrain from certain behavior in the future” (Duke, 2005, p. 128). For Duke, giving ample
feedback is characteristic of expert teachers. Feedback allows the teacher to “carefully control
the difficulty level of each successive task in a learning sequence” (p.134). He further
emphasizes the importance of frequent feedback in order to motivate learners and modify their
skills.

A system properly designed for music learning with technology can provide feedback for
each interaction the student has with the software, enhancing learning and motivating the
student.

Progress Tracking

Technology makes it possible to keep an exact record of metrics such as the time spent
engaged in particular activities and the percentage of correct responses. Even specific details
about the particular tasks that were completed correctly and those that were missed can be easily
recorded and displayed. Progress tracking implies an ability to monitor these metrics over time
so that improvements or regressions can be assessed. It may also play a role in determining the
sequencing and timing with which individual tasks are presented.

Assessment and tracking mechanisms are beneficial for self-learning but can also allow
for increased transparency between students, teachers, and parents. A student’s progress is
something teachers and parents are interested in knowing. Accessing a record of the student’s
problem areas and their strengths can assist the teacher and parent in their process of supporting
a young learner.

Record and Playback of One’s Improvisations
Previous methodologies for learning to improvise were unable to include capabilities

such as record and playback of one’s recordings. Present technology makes this task relatively
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simple, and can provide an integrated tool for reviewing one’s progress and performance. This
can be important for a learner’s ability to hear their application of musical elements and assess
their improvisation.

Williamon states that “effective practice in the field of music requires the feedback
provided by self-evaluation” (2004, p. 27). Self-evaluation can be difficult in improvisation;
recording and listening to one’s improvisation may provide one solution to this problem.

A review of research evidence on student self-assessment (Ross, 2006) found that self-
assessment can in fact contribute to higher student achievement, leading to notions of self-
efficacy. The cognitive process of self-efficacy is one’s perception of one’s ability to perform a
certain task successfully (Bandura, 1997). As seen in Figure 5-2, this perception is the outcome
of a complex interplay of assessing one’s achievement with regards to goals and effort. Notions

of achievement based on this assessment can positively affect their self-efficacy.
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Figure 5-2: How self-assessment contributes to learning. Reprinted from “The reliability, validity, and utility of
self-assessment” by J.A. Ross, 2006, In Practical Assessment, Research and Evaluation, 11(10), p. 6. Reprinted
with permission.

Motivational Gameplay

Research shows that reward and gratification are successful motivational factors for
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many students (Denis & Jouvelot, 2005; Przybylski, Rigby, & Ryan, 2010). A study by Denis
and Jouvelot looked specifically at intrinsic motivation with regards to educational game design
in music (2005). They describe motivation, or the justification of action, through Deci and
Ryan’s Self-Determination Theory (SDT) (Deci & Ryan, 2000). “Within SDT, the humans’
social development is driven by the satisfaction of innate psychological needs for competence,
autonomy, and relatedness”” (Denis & Jouvelot, p. 1, 2005 emphasis in original).

Motivation leads to sustained interaction with learning material; “a motivated learner
can’t be stopped” (Prensky, 2003, p. 1). Denis and Jouvelot (2005) explain the need for
educational games to provide intrinsic motivation:

The overall goal of educational games is to draw the student learning curve dynamics
nearer to Vygotsky’s zone of proximal development (Vygotsky, 1978), with games in
lieu of teachers as knowledge mediators. ...learners will be pushed by their own
motivations rather than pulled by teachers. (p. 2-3)

Vygotsky’s zone of proximal development is defined as “the distance between the actual
developmental level as determined by independent problem solving and the level of potential
development as determined through problem solving under adult guidance or in collaboration
with more capable peers” (Vygotsky, 1978). The diagram in Figure 5-3 illustrates the
complicated relationship between challenges and skills and places an optimal situation of
motivational gameplay in the center of the diagram. Achieving optimal balance produces ludic

tension, actualization of learning, and a feeling of flow.
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Figure 5-3: Intrinsic motivation as a balance between challenges and skills. Reprinted from “Motivation-driven
educational game design: Applying best practices to music education,” by G. Denis & P. Jouvelot, 2005, In
Proceedings of the International Conference on Advances in Computer Entertainment Technology, p. 2. Reprinted
with permission.

Conclusion and Hypothesis
This chapter explained the five core principles and their supporting structures that relate
to the specific application of learning music improvisation. This framework then becomes part of
a hypothesis: Can the framework for Creative Music Learning with Technology be successfully
employed in the form of a digital tool for learning to improvise?
The following chapter presents the application of this framework in the design of an

interactive software application for creative music learning.
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CHAPTER 6: AN INTERACTIVE SOFTWARE APPLICATION FOR CREATIVE
MUSIC LEARNING WITH TECHNOLOGY (CMLT)

An interactive software application was built in order to test the framework for Creative
Music Learning with Technology (CMLT) with students. Taking the form of a touch-based
mobile application (or app), this prototype was designed using the core principles of the
framework described in Chapter 5 and presents a creative music learning environment for
learning musical improvisation. Students are meant to engage in an interactive pedagogical
sequence that uses listening, touch-based interaction, and playing along with musical recordings.
The app guides students through a series of game-like tasks of musical interaction with a work
(with a choice of touch-based musical instruments or physical instruments), and thus ultimately
teaches students to improvise with the musical language. The application is not instrument
specific. Rather, the focus is on acquiring fluency with the musical language: principally rhythm,
form, harmony, and melody, as goals for musical comprehension and improvisational
interaction. It is divided into “Lessons”, where each lesson presents an interactive pedagogy for
one specific musical work; this could be a classical piece or a folk or pop song. The alternation
between active listening and improvising with accompaniment weave together a deep cognitive
musical foundation based on the structure and musical elements of the selection.

As opposed to performing isolated exercises and drills that often separate musical
technique and theory from actual music, the application encourages the learning of key musical

components directly within the process of musical listening and improvising. All interaction with
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the application is musical; students learn to play notes and rhythms while being continually
immersed in the music.
Structural Overview

The eventual goal of the application is to provide a number of lessons that span multiple
genres of music, thus providing comprehensive exploration of several musical works. Each
lesson thus focuses on a particular song or musical piece, but is not limited to just one recording
or interpretation—rather, several variations, covers, and remixes may be presented. The lesson is
then divided into “Modules”, each of which features one full play-through of a variation of the
song (approximately 2-5 minutes) and contains a number of “instructional tasks”. The task set
included in a module typically addresses one aspect of musical pedagogy—such as rhythm,
harmony, or melody, each with an embedded emphasis on learning the song form. Figure 6.1

presents a hierarchical breakdown of the information presented in the app.

— Instructions
. '.VIOdUIe ! . Song play with
— Original recording Rhvihm S
Rhythm tapping ythm Sequence
Module 2
— Cover A — Score
Lesson One Harmony tapping
% Song #1 Module 3
<E — Play-along
8_ Lesson Two with instrument
% Song #2 Module 4
-'5 — Improvise Record/Practice
E Lesson Three with instrument
Song #3

Figure 6-1: Overview of application structure (Lesson Two and Three not yet completed)
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Prototype Design and Development

The prototype was built in collaboration with a software developer, Mike Wozniewski.
The design specifications were given to the programmer, and the researcher was involved
throughout the development process to assure that the software closely followed the initial
design. The software was programmed in Unity3D, a tool for cross-platform game development
with the ability to easily integrate touch-based interaction, adaptive control of audio, and real-
time feedback of player progression.

One of the primary challenges in developing the software was the creation of a method
for encoding instructional tasks that could synchronize with music, display instruction at specific
times, and analyze user input. To address this, a track annotation system was created that
provides an editing tool with which parts of the audio track can be labeled with extra metadata.
For instance, it is possible to label beats, rhythms, chord changes, choruses, instrumentation
changes, harmonic structure, melodic parameters, and other features of the music that can be
compared to user input. Likewise, it is possible to choose moments of the song to present one
form of instructional component versus another, thus defining which user interface (Ul) elements
should be displayed on screen, their configuration, and the underlying interactivity. Figure 6.2
shows a screenshot of the editing interface, where the track waveform is displayed and the

various interactivity changes for the lesson can be annotated.
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Figure 6-2: View of the software interface and track annotation in Unity-3D

Musical Selection

For the purposes of the prototype and testing, Lesson One was developed, consisting of
several variations of a popular song**. The song was chosen because of its simple harmonic
progression, which involved a continual repetition of four chords. The original commercial
recording of the song was used in the first module of the lesson, while a cover version (the same
song recorded by another artist) was used in a subsequent module. Additionally, a backing track
of the song was used that closely models the original version, minus the vocals and instrumental
melodies.

Exposure to a variety of interpretations provides multiple benefits. Students can hear

some of the various interpretive possibilities, and attention is brought to the artistic and creative

11 Dye to copyright infringement issues, the name of the song and artist cannot be included in this document. The
song selection was made before this information was learned. Since no melodic module was completed, this does
not negatively affect the design description or lessen the value of the subsequent reporting in the testing phase.
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nature and differences of musical interpretation. This exposure may be useful in helping to
cultivate the development of one’s own musical voice.

Another benefit is the cultivation of attention to structure and form in music. When
students are asked to attune to various components of the music, they may learn to recognize the
replication of structure despite numerous differences in instrumentation, key, timbre, expression,
tempo, dynamics, and other expressive elements. This in turn can help to form a strong
foundational understanding of music based on aural development. As students cultivate the
ability to recognize and replicate structures and patterns, they may have more creative freedom
and command when they themselves are creatively engaged in music making.

Learning Through Interactive Listening

“Interactive listening” constitutes the principle mechanism of interaction with the
prototype, guiding the temporal and structural sessions of each lesson. Several tasks were
developed for the initial prototype—Lesson One, each providing interactive game-like exercises
that can be performed during the course of listening. The interactivity is defined by the
annotation of audio tracks in correspondence with a “live notation” system and accompanying
task-specific objectives that guide the student. This is a key element that distinguishes this design
from existing software or method books. The instruction is based on active listening, the learning
takes place aurally, and music theory and other components of the musical language are taught
by having students respond in real time via touchscreen.

Live Notation

In order to provide appropriate and intelligible cues for user interaction, a “live notation

system” was developed as an alternative to the traditional notation system that involves reading

symbols for whole, half, quarter, and eighth notes, etc. This alternative notation system is driven
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by annotated temporal cues in the music and provides a real-time animated visualization of
structures within the music. The circles at the top of the screenshot in Figure 6-3 show one such
visualization, with beat indicators that pulse according to annotations of rhythmic content in the
song. The pulsations are necessarily dependent upon the audio track being played, in exact
correlation with the music track. They are meant to function almost peripherally for students

once they begin to fully engage with the rhythm, but also help them get back in sync with the

rhythm if they lose their place, becoming once again a temporary focus point.

Figure 6-3: Screenshot of the live notation system: The circles pulse in correspondence with each of the eight eighth
notes in a 4/4 measure of music. Rather than reading actual eighth notes, the circles allow users to experience the
beat in live notation that pulses in time.

The live notation system does not have the ability to define precise duration, although
the use of arrows (see Figure 6-4) in conjunction with control of pulsations can dictate specific
onset rhythms. For the purpose of rhythmic tapping exercises, or even playing most percussion
instruments, knowing exactly how long a note sounds is secondary in importance to the ability to

tap the beginning of the note.
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Figure 6-4: Specific task, tap on arrows (representing 4 quarter notes)

Transfer to a Musical Instrument

A core objective of the software is the ability to directly transfer musical knowledge from
the interactive listening to playing on one’s instrument. All lessons thus start with instructional
modules that focus on listening and touchscreen interaction, with later modules offering
opportunities to play along with an instrument. The live notation displayed in early instructional
modules are also displayed in the instrumental play modules, allowing users to follow similar
cognitive roadmaps as those they developed earlier in the lesson. The application aims to
cultivate a working knowledge and flexibility in operating the diatonic tonal system. Because
users have already done the instructional listening tasks that required them to accurately perform
rhythm and harmony within the formal structure of the music, they have developed tools that

may now be directly applied on their instruments.
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Prototype Lesson One Overview

During the course of this research, one prototype lesson was developed and tested. This
section will describe the four modules and a typical user flow of the software prototype, as
experienced by the user testers in the qualitative study (Chapter 7).

Lesson One (see Figure 6-5) included two instructional listening modules: Module One:
Rhythm tapping and Module Two: Harmony tapping. Module One was based on the original
recording of the song, and Module Two used a cover version of the song. Module Three
incorporates the rhythm and harmony aspects from the first two modules in a module intended
for playing with an instrument. This module uses a corresponding play-along track of the song at
hand. Following this practice module, Module Four provides an opportunity to practice and
record playing one’s instrument along with the accompaniment track. Module Four also allows
for saving and playing back one’s recordings. Figure 6.5 depicts a typical user flow that might be

experienced when playing through this first lesson.
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Figure 6-5. A typical user flow through Lesson One. Modules One and Two involve interactive listening and
touchscreen interaction, while Modules Three and Four involve playing an instrument with the backing track.

Module One — Rhythm

In the first module, students are guided through a sequence of rhythm tasks in real time as
they listen to a recording. Responses are made via touchscreen interaction, alternating between
performing fixed rhythms and improvising rhythms in time with the music. Minimal visual
feedback in response to touch-based input provides just enough information for users to confirm
the software is picking up their response and to determine whether they are in time, too late or
too early. The software uses tracking mechanisms to register and record all user input. User input
is compared to the annotations associated with the audio track, allowing for assessment of
accuracy. The software assesses accuracy within a predetermined percentage (20% on either
side) of the rhythmic pulse of the music annotated on the track, displaying the feedback “great”.
Any input that occurs before or after that window is assessed as “too early” or “too late”.

The objective of Module One is for students to listen actively to the work and correctly
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perform and improvise rhythms in time with the musical selection. Students are presented with a
sequence of instructions prior to commencing (see Figure 6.6), including the principle instruction
to follow the rhythmic pulses by tapping anywhere on the screen. They are also directed to
follow the indicated rhythms, demarcated with arrows and limited pulsations (only the specified
rhythm pulses). Students are guided through a succession of ten rhythms which they perform in
time with the music (see Figure 6.7). These rhythms are interspersed with periods in which they

are invited to improvise. During these periods, all eight beats in the live notation pulsate in time.

Instruction Sequence

In this module we will learn to improvise rhythm, by tapping beats with the music.

The song is a popular song.

The song is in 4/4 time.

Rhythms will be displayed with pulses and arrows.

You can tap the rhythm anywhere on the screen.

Your tapping will be measured, so try to be as accurate as possible.

You get a one bar grace period to learn a new rhythm.

When the arrows disappear, improvise your own rhythms.

Just make sure to stay in time with the music and have fun!

Figure 6-6: Instruction sequence for Module One
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Rhythm sequence in Module One
Computational Input

Rhythm sequence in Module One
Standard notation equivalent
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Figure 6-7: Rhythm sequence in Module One

The first rhythm that students are instructed to perform in Lesson One, Module One, is

simply playing on the first beat of each four beat bar, which they are guided to repeat for eight

bars. Following this, users are guided to play four quarter notes per bar, for a period of eight

bars, followed by consecutive eighth notes. After the eighth note sequence, users are invited to

improvise. During this period, they continue to receive feedback concerning their timing, but

their accuracy is not counted towards or against their score. As the module progresses, more

complex patterns emerge. Figure 6-7 represents the ten rhythms that were used for Module One.
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The software gives the user instantaneous feedback in the form of text messages placed directly
at the location where they are touching the screen. The three feedback messages “great,” “too
early,” and “too late” fade out within a period of approximately one second. Figure 6-8 shows a
screenshot of Module One in which students are asked to tap a one bar rhythm of two quarter
notes followed by four eighth notes. The feedback messages on the screenshot are located at the
three spots that the user has just touched. The numbers at the bottom of the screen indicate the
number of correct responses so far compared to (/) the total number of correct responses in the

song. The top left of the screen has a return to menu button, and the top right has a pause button

so that the user may pause the music and the visual interaction at any time.

Figure 6-8: Screenshot of Module One with feedback
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Improvise!

Figure 6-9: Screenshot of Module One - Improvise

At the end of Module One, the software provides a summary of results (see Figure 6-10),
including cumulative accuracy, and an early/late bias that informs the player the degree to which
they are typically early or late with respect to the beat. The final score represents the percentage
of correct responses. Accuracy refers to the percentage of correct responses out of only those
rhythmic pulses that were attempted. Early and late bias are the percentage of responses that
were either early or late. The following equation was used to calculate early bias, o, based on the

number of taps that were either e (early), p (perfect), or | (late):

Ne

Cnetn,+m
Late bias was calculated in the same manner. The data from this tracking forms the basis of the
motivational gameplay, and future development could include a reward system based on these

calculations.
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Return to Menu

Figure 6-10: Feedback after completing Module One
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Module Two — Harmony

Melodic interaction
with harmonic
structure (touch/digital
instrument)

Instructions — Play
Roots and thirds;
improvise melodies

Tty to imagine the notes on your instrument

You can sing the notes too

Figure 6-11: User flow Module Two

The second module of the prototype aims to teach students how to understand and
interact with harmony while following the harmonic progression of the work. The interface is a
dynamic representation of the notes in the corresponding key of the music, broken up in
quadrants to represent the chords of the song (see Figure 6-12). At the top of the screen, the live
notation from the rhythm module is shown to provide a reference of the rhythmic pulse and assist

the user to correctly follow the temporal and harmonic structure of the song.
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Figure 6-12: Harmony Interface for Module Two

The instructional sequence that precedes the interactive listening gives some background
about the music and the harmony of the song (see Figures 6-11 and 6-13). Students are told to
concentrate on learning the roots and thirds of the song, while following the song structure and
form. They are also invited to add other notes as they become comfortable. When the student
presses the next button on the final instruction screen, the dynamic interface is displayed and the
music begins to play.

The interface acts as a digital instrument, responding to the student’s touch by playing the
note related to each color (indicated to the left of the interface). The samples used for the
instrument are classical guitar notes G3, A3, B3, C#4, D4, E4, and F#4. On each chord quadrant,

the root and the third of the chord are indicated with the letter r and the number 3.
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Instructional Sequence for Module Two — Harmony

This harmony module uses an electronic cover of (the song), by (another popular artist).

Harmony refers to the chords used in a song.

The harmony in this cover version is the same as the song used Module One

Both are in the key of D Major.

D Major A Major B minor G Major

For now, concentrate on learning the root (r) and the third (3) of each chord, in time with the
song form.

Try to imagine the notes on your instrument. You can sing the notes too.

When you are comfortable with the root and third, play with the other notes in the chord box.

The intro has four bars resting on D Major.

Figure 6-13: Instructions, each displayed on a separate screen, for Module Two

A working understanding of form is an essential core skill to obtain for improvisation
(Parisi, 2004), therefore a feedback strategy in the harmony module aims to assist students in
learning the form of the song. This is accomplished by requiring users to play the notes on the
interface within the chord quadrant corresponding to the chord that is sounding at any given
time. Text feedback is again provided, placed at the point of touch. When the user is not playing
in the correct chord quadrant, the feedback is “wrong chord”. When the user is playing within the
correct chord quadrant, there are three feedback messages, depending on the particular note the
user is playing. The three messages are: “root” when the user plays the root of that particular
chord, “third” when the user plays the third of the chord”, and “good” when the user plays any
other note within the correct chord quadrant. As seen in Chapter 3 of this work, harmony and
melody, or chord-scale theory, forms the basis of many stylistic improvisation pedagogies. What
makes this unique, is that students are given a framework for creatively interacting with these
elements while listening to professional music recordings, therefore providing an interactive
aural experience of music learning.

This module invites users to play any note within the scale at any time and is intended to
encourage creative freedom and experimentation. By hearing the notes sound over the different

chords, the user receives aural information regarding the sound of notes in relation to harmony.
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Harmony and form are intertwined to allow for a better comprehension of their relationship. It is
the harmonic structure of the song, or the chord progression, that defines the temporal form of
the song. The harmony module is working to deepen users’ understanding of not only the chord
sequence and musical form, but also the specific notes that make up the chord. Due to the layout
of the module design, users are guided to develop an understanding of the relationship of the
notes throughout the chord progressions. Though they may be instructed to begin with the chord
tones, they are free to play all notes, and even invent melodies. It is hoped that the visual
breaking up of the four chords, and the necessity of staying within the chord quadrant as the
music plays will increase their ability to understand the changing relationships of notes as they
move between different chords. Students can experiment with the sounds of the particular note
choices over the different chords and learn about note functions through autonomous play. At
this time there is no score on this module, however this would be a useful development in the

future.
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Module Three — Play

Figure 6-14: Harmony interface for Module Three

Module Three brings the dynamic interface of the harmony module into a setting devised
for playing an instrument. The music used in this module is a backing track of the popular song.
Live notation from the preceding modules is represented on the screen, providing guidance and
supporting the transfer of knowledge from the listening modules to the student’s instrument. The
live notation pulses the rhythm, marking each bar in time. The chord quadrants pulse as well,
indicating the chord playing at any given time. These guides are present as the student
experiments on their instrument. The digital instrument is still present if the student needs a
reference.

Module Four — Improvise
The final component of the prototype is a module that allows students to practice and

record playing on their instrument with the backing track. This module has no visual guidance,
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calling on the student to “test” their retention of what they have learned. By pressing the
“Practice” button, they may simply play the backing track and practice with the accompaniment.
Pressing “Record” gives them a four count lead-in before commencing recording with the

backing track.

Y

MODuULe 4 - ImProvise

Grae Your insTrumenT
anD PLaY aLonNG

b PRACTICE

2016-06-28--17:46.wav

2016-06-28--17:43.wav

Figure 6-15: Screenshot of the interface in Module Four - Improvise

Students can playback their recorded improvisations for review and delete them if
desired. Otherwise, the recordings remain in the application indefinitely.
The chapter that follows, Chapter 7, presents the user testing and case studies that

influenced development and examined the effectiveness of the software prototype.
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CHAPTER 7: A TWO-PART STUDY OF THE PROTOTYPE EFFECTIVENESS

Methodology of the Study

In order to test the validity of the framework and the prototype, a study was conducted
with seven private instrumental music teachers considered as experts, and fourteen middle school
instrumental students aged between 10 and 13 years old. The research was designed to examine
the feasibility of the tool and explore the potential for the creative music learning system to be
successful. As an action plan for answering a series of questions, this research design
incorporates the collection and analysis of relevant data in order to arrive at a set of conclusions
(Yin, 2003). By examining potential student users and teachers engaging with the prototype, the
research seeks to deduce the applicability of the framework for Creative Music Learning with
Technology to the field of music learning. Within the field of educational research “there is a
tension between the desire for locally usable knowledge on the one hand and scientifically
sound, generalizable knowledge on the other” (Sandoval & Bell, 2004, p. 199). The study was
designed in order to produce both outcomes: a deep analysis of student and teacher experience
using the prototype, as well as more general information about creative and autonomous music
learning.

The study had four primary research questions guiding it. The first two questions
correspond to the first part of the study examining one-time user testers. These participants

included eight middle school instrumentalists and seven expert music teachers.
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Expert teacher user testers: Research question #1.:

What impressions, opinions, and evaluative responses do professional music teachers have

about the prototype and the potential application for their private music studios?

Middle school instrumentalist user testers: Research question #2:

What impressions, opinions, and evaluative responses do middle school instrumental students

have about the prototype and the adoption of such a tool into their musical lives?

The second part of the study involved a group of six long-term user testers, also middle
school instrumentalists. These students participated in a five-week study that involved a pseudo-
control week of purely listening, and four weeks of interaction at home with the prototype. There

were two research questions that guided this portion of the study.

Case studies of middle school instrumentalists: Research question # 3:

How do middle school instrumentalists find the experience of using the prototype over a

period of one month?

Student confidence improvising after using the prototype: Research question # 4:

Does using the prototype affect their perceived self-confidence in improvising?

Preceding the presentation and discussion of the results is a thorough description of the
methodology employed in these studies. This begins with a description of the participants and
the setting, as well as the recruitment process, ethical considerations, and data collection and
management. This information is followed by a description of the two studies: the one-time user

testing and the five-week case studies. Following a description of the research design of each
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study, the data analysis is described including data reduction and the handling of emergent
themes.
Participants

A total of fourteen middle school instrumentalists and seven private music teachers
volunteered and participated in the study. All participants were residents of an urban city on the
coast of western Canada with a population of approximately 350,000. The seven teachers and
eight of the middle school students participated in one-time user testing of the prototype. Six of
the fourteen students participated in the long-term study. A small sample size was elected for the
case studies in order to reveal rich feedback concerning design and experience.

Setting

The study took place at the local conservatory, located in the downtown area of this city.
Of the fourteen middle school instrumentalists, twelve took lessons at the conservatory, and the
other two took lessons privately, outside of this institution. Four of the seven expert teachers
were employed at the conservatory. The others taught in private music studios.

The conservatory, originally founded in 1964, reports attendance of 3,000 students of all
ages and abilities per year. Students learn music within many genres, including classical, folk
and contemporary.

Practice/teaching rooms in the conservatory were used for the individual sessions with
the students and teachers. These rooms contained at least one piano and multiple music stands.
Students were able to feel comfortable that no one else could hear them besides the researcher
and occasionally their own observing parent.

Recruitment and Participant Specifications

All students and teachers were recruited through the conservatory by way of a letter of
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invitation to participate mailed out by the Dean to the faculty and entire student body (This letter
was approved by the Research Ethics Board Office of McGill University and is included as
Appendix I). The letter also invited them to forward the email to anyone they thought may be
interested, as studying at the conservatory was not mandatory for participation. Specifications for
the music teachers required that they be instrumental music teachers with a minimum of five
years of teaching experience in music.

For the student participants, the requirements included being between the ages of 11 and
14. Students of this age typically have an inclination towards technology, as well as sufficient
autonomy and instrumental proficiency to engage in autodidactic music learning. This age was
also chosen because studies have shown that as students approach this age their interest in music
declines (Ark, Nolin, & Newman, 1980; Bowles, 1998). Because musical programs are typically
electives in middle school, many students may choose not to engage in them. For those who elect
to participate in school music programs, it is not assured that they will receive instruction in
improvisation or composition, as research has shown that many teachers find these two skills less
important than other curricular elements (Barkley, 2006; Byo, 1997; Kirkland, 1996; Louk,
2002).

Participating students were required to have studied an instrument for at least one year.
This is because the app is designed for instrumentalists that know the notes on their instrument
and have the necessary technique to be capable of thinking about and performing more complex
aspects of the music. Though participants were not required to have experience improvising, they
were aware the study involved learning to improvise with the help of an iPad app.

Students in the long-term study were not required to have an iPad at home—in these

cases, a device was lent to the student for the four weeks of interaction with the prototype.
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Students were also given the option of using their iPhone in place of an iPad, as the app works on
either platform.

Compensation details were included in the email. One-time test users, both students and
teachers, were compensated with a $10 iTunes gift card. Students in the long-term study were
compensated with a $25 iTunes gift card upon completion of the five weeks.

Responses

Parents of interested students and the teachers responded directly to the researcher by
email. There were more responses than anticipated, and 100% of respondents did in fact
participate in the study. Students and teachers were sent a questionnaire created and managed
with Survey Monkey!*? that retrieved basic information about the students and teachers as well
as information about their past experience improvising and using technology (see Appendix |-
students and Ill-teachers). The survey also asked students to indicate the day of the week and
time that meeting would be most convenient for them at the conservatory. Following reception of
the survey, sessions with all of the twenty-one participants were scheduled. The following two
tables represent some of the survey data collected initially from the student participants. Table
7.1 is the one-time middle school user testers and Table 7.2 contains the six case study

participants.

12 www.surveymonkey.com
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One-time user testers: Students

Student Age | School | Instrument | Years | Has | Has an | Has Ensembles?
grade of an iPhone | experience
level study | iPad improvising
Studentl |11 |5 Piano 4 no no no no
Student2 |11 |6 Piano 6 no no no Band,
Strings, and
Choir
Student3 |13 |7 Violin, 7, no no no Quiartet
Viola 1
Student4 |13 |7 Violin 7 no no no Quiartet
Student5 |12 |7 Alto sax 1.8 yes | yes Some, jazz | Concert and
band Jazz band
Student6 |11 |6 Piano, 5, yes | yes Yes, alone | no
Viola, <1, and with
Flute <1 friends
Student7 |12 |7 Trumpet 2 yes no Some, with | Concert
friends band, Jazz
band, Wind
ensemble
Student8 |13 |7 Voice 2 no no no Choir

Table 7-1: One-time user testers: Student information
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Long-term users: Case Studies

Student | Age | School | Instrument | Years | Has | Hasan | Has Ensembles?
Name grade of an iPhone | experience
(2 D) level study | iPad improvising
Emma 11 |6 Cello 6 Yes | Yes No Quartet
through
private
studio
Steve 12 |7 Piano, 6, Yes | No Yes School
Saxophone | 2 ensembles:
Band,
Junior Jazz,
Wind
ensemble
Alex 10 |5 Violin 4 yes No Yes Family
ensemble
Kirk 11 |6 Cello 2.5 Yes | No Yes Family
ensemble
Cindy 12 |7 Flute 6 No Yes No School
ensemble:
Band
Stella 11 |6 Viola, 2, Yes | No yes School
Flute, 1, ensembles:
Piano 1 Intermediate
strings,
Choir, Band

Table 7-2: Case study student information
Ethical Considerations and Role of the Researcher
Once the study was complete, pseudonyms were substituted for the teachers and students’
actual names. This safeguard, coupled with respect for the agreements between researcher,
teachers, parents, and students made in the consent forms, helped maintain ethical integrity in the
study. No student or teacher dropped out of the study, and each participant completed the

necessary tasks in their entirety. A relationship of mutual respect with the teachers was cultivated

and akin to that of colleagues. With the students, a relationship of mutual respect, similar to that
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of a typical teacher-student relationship, contributed to positive interaction between the
researcher and participants.

In an attempt to deeply understand the students’ perspectives and experiences, an
improvisatory approach to the sessions was taken. Though guide questions existed for all of the
sessions, they were only loosely pre-defined, allowing a student to direct flow and creatively
participate in the user-testing session with the prototype.

Data Collection and Management

All student and teacher sessions were audio recorded from beginning to end using a
specified audio recording device and the researcher took notes during the sessions. When a
participant interacted with the software, a video was recorded that focused exclusively on the
hands of the participant interacting with the device. No faces were video-recorded at any time.
Audio recordings of improvisations were taken on a laptop computer or on the researcher’s iPad.
The researcher recorded personal audio journals, and wrote extensive notes between the sessions
with students.

All listening logs, audio recordings, transcriptions, and videos were stored in secure,
individual participant folders on Google drive. Data from the questionnaires was exported into
PDF and Excel formats directly from Survey Monkey and stored in the appropriate student folder
on Google drive as well. This Google drive folder has restricted access, available only to the
researcher and her supervisor. Student and parent consent forms are stored in a locked file
cabinet in the researcher’s home.

One-time User Testing
The eight middle school students and seven expert music teachers each participated in a

one-on-one session with the researcher at the conservatory. As previously mentioned, each
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participant completed a preliminary questionnaire via Survey Monkey (Appendices Il and I11).
Arrangements were made to schedule each session, and at that time, the researcher met with the
participants at the conservatory. Students and teachers were requested to bring their instrument to
the session.

Each session began by asking the teacher, or the student and the student’s parent, to read
and sign the appropriate consent forms (see Appendix IV-VIII). The project was explained to
them and they were given the opportunity to ask questions.

During the one-hour session, the students and teachers were asked to interact with the
prototype, asking and answering questions and engaging in conversation as different topics
naturally arose from their experience. The students and teachers completed all four modules of
the prototype. The first two involved interactive listening and the second two modules involved
playing an instrument along with the prototype.

Data analysis

As interviews were transcribed, notes were compiled into a separate document to find
emergent themes. A second reading consisted of the implementation of a labeling system
according to these themes. The emergent themes that arose in the data from the teachers were:
listening, rhythm module, harmony module, balance between structure and freedom, mistakes,
application to students and teachers, musical styles, design ideas and concerns, instructions, and
experimenting and online communities. The data analysis of students’ sessions revealed the
following emergent themes: rhythm module, gamification, instructions, harmony module,
improvisation on an instrument, social component, and music. These emergent themes are used

in the reporting of results below.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 180

The Five-Week Case Studies

A case study approach guided the long-term user-testing portion of the study. This
methodology was chosen in order to garner analytic generalization about the potential for the
framework to benefit users over an extended period of time. As Yin explains:

Case studies, like experiments, are generalizable to theoretical propositions and not to
populations or universes. In this sense, the case study, like the experiment, does not
represent a “sample,” and in doing a case study, your goal will be to expand and
generalize theories (analytic generalization) and not to enumerate frequencies (statistical
generalization). (2003, p. 10)

The student participants in this phase of the study also began by completing the Survey
Monkey student questionnaire (Appendix I1). They then participated in a five-week guided study
that included multiple components.

The first stage of the study began by sending students a set of emailed instructions
(Appendix X) to be followed independently for the first week. This week was considered the
pseudo-control week, as students did not yet engage with the software prototype. Students met in
one-on-one sessions for one hour with the researcher at the conclusion of this week. After this
initial meeting, there were four weeks in which the students interacted with the prototype. During
these four weeks, the researcher met with each individual student on two more occasions, once in
the middle, and once at the end. Each of these sessions was one hour and took place in a one-on-
one setting at the conservatory. Below is a detailed description of the events and procedures.
Week one — Pseudo-control week

Exactly one week before each student’s initial scheduled meeting with the researcher,
they and their parents were emailed instructions that included a link to a Google Drive folder
containing nine musical tracks. The students were instructed to download these tracks and listen

to them throughout the week as much as they could, for a minimum of one hour. The audio
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tracks were all the same popular song, interpreted by nine different artists (listed below). The
chosen musical selection was the classic 1979 reggae song “No Woman, No Cry,” written and
recorded by Bob Marley and the Wailers. This song was chosen for two reasons. Firstly, because
of the universal popularity of the song there were many high-quality cover versions readily
available. The second reason it was selected was due to its harmonic content, primarily the I-V-
vi-1V chord progression that dominates the song. This chord progression is a common
progression in popular music and is identical to the song selection used in the prototype. Having
this similar harmonic structure decreased the amount of variables between the two song
selections, therefore increasing the potential to observe the benefits of the prototype intervention

in weeks two through five.

Selected versions of “No WWoman, No Cry”

Original version:

e Bob Marley and the Wailers
Cover versions:

¢ Gilberto Gil

e Hisham Fageeh!®®

e Joan Baez

e John Popper and Blues Traveler

e Jonathan Butler

e Nina Simone

¢ The Fugees

e Xavier Rudd

Since the prototype asks students to interact with the music as they listen, the pseudo-
control week sought to have students listen to multiple versions of one song in the natural

context in which they typically listen to music.

113 “No Woman, No Drive” - A cappella parody on YouTube:
https://www.youtube.com/watch?v=aZMbTFNp4wlI
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Students were asked to keep a listening journal whenever they listened to any of the
recordings. This journal was on a private Google document, shared only between the student and
the researcher. Changes students made to these online documents were automatically and
instantly shared with the researcher due to the collaborative nature of Google documents. For
each listening session in which they engaged, they were asked to write down the following
information: date and time, length of time, location and the device used. They were also asked to
share any other notes about the listening session including activities that they did as a result of
listening or while listening.

Session one

Arrangements were made via email to schedule the first one-on-one session with students
and parents. These sessions took place at the conservatory, and the first task was to have students
and parents read and sign the appropriate consent forms (See Appendix IV and V). Then students
were asked to discuss the control week and describe the experience of listening to the Bob
Marley original and the eight cover versions. Their opinions and experiences were reported as
well as where and when they chose to listen and what activities they were simultaneously
engaged in. They were asked about musical elements in the music and any recognition they may
have had while listening. This conversation typically lasted about 15 minutes. The researcher
tried also to ascertain their typical listening habits to their own favorite music.

In order to provide control data for later comparison after using the prototype, students
were asked to improvise on their primary instrument along with a backing track of the song*#,
“No Woman, No Cry.” Students were told that the song was in the key of C major, and they were

invited to play a C-major scale to warm up. The researcher then set students up for recording on

114 The backing track was purchased online from www.guitarbackingtrack.com
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a laptop computer using a simple multi-track recorder, headphones, and the laptop microphone,
and instructed students to improvise along with the recording. They were assured that this
recording was not going to be shared with anyone, nor was it going to be graded or assessed for
correctness. They listened privately on headphones to the backing track as they played their
instruments and were recorded. Students played and were recorded for the entirety of the five-
minute play-along track. Immediately following this, students were asked to complete a
questionnaire that asked them to rate the following questions on a Likert scale of 1-10 (1 being

not at all, and 10 being very much so).

» How confident were you improvising just now?

» How well did you know where you were in the song?

« To what degree were you aware of what chord you were playing over?

» How well were you able to play rhythmically with the beat of the song?

» How well did you enjoy improvising?

« How much did your experience of listening to the original and covers help you to improvise
better?

« To what degree were you able to create melodies that you liked while improvising?

They were also asked at the bottom to write one sentence about their improvisation.
Following the completion of the questionnaire, the students were introduced to the study and the
prototype with which they would be working over the next four weeks. They were informed that
they were part of the creative process of software development—that while the pedagogy had
been carefully developed through research and study, the prototype was new and would require
the input of student users. They were being ‘brought on board’ to provide feedback about their
opinions and experiences with the software and were told why their input was so vital to the
design of the digital tool.

The basic process of collaboration between the researcher and the computer programmer

was explained to the students: the researcher was designing the tool and the computer
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programmer was working closely with her to make it as near to the envisioned tool as the
logistics of computer programming would allow. Students were also debriefed on the basic
design of the pedagogy; they were explained that through interactive listening and playing along
with backing tracks, they would be guided through a process of internalizing first rhythm, then
harmony and melody within the context of one particular song.

Instructions for installing the software on their devices were covered including helping
students to acquire the UDID'® of their iPad or iPhone. The UDID is required by the developer
of an app that is not yet sold on the App Store. Instructions involved typing in getudid.io in the
Safari browser and following instructions that lead to the display of the device UDID. Once
obtained, the UDID was then messaged or emailed to the researcher. This UDID is then included
in the provisioning profile within a build of the software, therefore granting permission for the
device to download and install the software. This permission was maintained as subsequent
versions of the prototype were built and made available.

During the session, each student also received instructions for how to keep audio journals
throughout the study. They had two options for recording the journals. The first involved using
the voice memo app on an iPhone, if they had one, to simply record and then email them to the
researcher. The second asked students to go to http://online-voice-recorder.com/ where they
could record and share their recordings.

Next, the student watched with the researcher a musical video of Axis of Awesome “Four
chords”.116 Both the control music selection from the first week and the musical selection used in

the prototype are included in this comedic medley of 40 songs that use the same four chords.

115 The UDID of a device is the particular identification that allows developers to give permission for
downloads outside of the App Store
116 https://www.youtube.com/watch?v=00IDewpCfZQ
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Students were explained why popular music was a good first choice for learning to improvise
due to the simplicity of the musical elements. The Axis of Awesome video begins by playing just
the four chords and displaying the corresponding roman numerals (1-V-vi-1V). At this point the
researcher paused the playback so that the 4 chords remained on the screen (and in the ear) and
asked the students if they knew what these symbols represented. This was used as a teaching
moment to explain what the roman numerals stood for and how they related to what musicians
play. Following playback of the entire song, a discussion took place regarding the infinite
number of variations one can create over the same four chords. Students were asked to talk about
which songs they knew, and which ones they liked or particularly did not like. What made each
song and each artist unique? Style, color, genre, rhythm, and instrumentation were some of the
topics spoken about with regards to the various songs covered in “4 Chords”. Finally, students
were given the opportunity to try the first version of the prototype software.
In-between sessions one and two

Following session one, students received an email that included the link to download and
install the app on their device (see Appendix XI). The email also included instructions for
keeping the audio journal and the questions they were to answer (all journal questions are found
in Appendix 1X). The questions were different for the very first journal entry, in which they were
to compare using the software with simply listening naturally to the “No Woman, No Cry”
collection.
Session two

For the second session, students again met individually with the researcher at the
conservatory for approximately one hour. The majority of the session was spent observing

student interaction with the prototype and talking about their experience and the perceived
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usefulness of the prototype. The sessions were conducted in a relaxed and informal manner, with
the idea that if students were comfortable they would be more likely to divulge honest
perceptions and opinions about the software. Each student interacted with the software,
interacting with all four modules. This included playing their instrument along with Module
Three and Module Four. The researcher sometimes asked them to pause in the middle of an
activity in order to clarify their motive or thought process behind an observed action, or to give
an opinion about a specific element. One test the researcher gave students was to cover the chord
quadrants with her arm and ask the student what the four chords were, in order.

Following the session with the software, the researcher and student engaged in
exploratory dialogue about the prototype for approximately ten minutes, including the social
possibilities, as well as potential applications and where and how it could be used. They were
asked about music they would like to see in the app and about music they would like to be able
to improvise with friends. When a moment naturally arose for a teaching segment, the researcher
explained a concept or demonstrated a musical device on the piano, or with the app itself.

For the last ten minutes of the session, students were given the task to improvise along
with the backing track from Module Four. Students used headphones and improvised while being
recorded directly into the prototype application on the researchers iPad. Following this recording,
they again filled out the questionnaire as before. The only difference in the questionnaire was in
question six: instead of asking if listening to the original and covers helped them improvise
better, they were asked if using the prototype helped them improvise better.

In-between sessions two and three
Students were asked to use the prototype for at least one hour per week. There were two

version updates that were sent to the student via email, requesting them to download the newest
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version onto their device. They were again requested to keep an audio journal®’.
Session three

Session three was the final one-hour session with the students and was again conducted in
a one-on-one setting at the conservatory. The students interacted with the software in its updated
iteration, again providing feedback and subjective opinions. The researcher assessed the students’
judgements about the software and the potential benefits it could have for them or other students.
The researcher also assessed how much the students had learned with regards to the harmony of
the song. Observations and interviews often revolved around the students’ ability to transfer the
harmonic knowledge from the prototype to their instruments.

Often the researcher would provide directives for the student to do while using the app in
an attempt to judge if these directives may or may not be valid additions to the software.
Students were encouraged to contribute any ideas they may have about the design or any other
aspect of the software.

Students improvised and were recorded one final time. They completed the same

questionnaire a third time and the session was concluded by giving students their compensatory

reward.

117 Journal prompts in Appendix 1X
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Student Confidence

Instead of attempting to qualify student improvisational ability through assessment
measures, the present dissertation takes into consideration the inherently personal process of
improvisation, choosing instead to focus on perceived self-efficacy. For this reason, the data
gathered focused on student perceptions of their improvisation and of their experience using a
tool that facilitates deeper comprehension through active listening and improvising.

The questionnaires the students completed are included in Appendix X1l and XIII. These
questionnaires provided an additional form of analysis, that benefited the overall understanding
of the students’ experiences. The primary motivation for the survey was to rate the perceived
self-confidence of the students, and a discussion of these results concludes this chapter. One
other question had important results globally as well and is discussed in the conclusion.
Additional student responses are discussed in a specified section at the end of each pair of case
studies.

Data Analysis: Case Studies

Following the 5-week case studies, the data from the six students was analyzed one
student at a time. In accordance with accepted procedures of analyzing qualitative data, the
analysis sought to uncover emerging themes, patterns, concepts, insights, and understandings
(Patton, 2002). Patton describes the inherently creative process of qualitative analysis:

A great deal of the work of qualitative analysis involves creative cutting and pasting of
the data... The analysis of qualitative data is a creative process. There are no formulas, as
in statistics... Because different people manage their creativity, intellectual endeavors,
and hard work in different ways, there is no one right way to go about organizing, and
interpreting qualitative data. (1987, p. 146)

Each audio recording of the student sessions was listened to and transcribed by the

researcher, as were the audio journals. Audio recordings of student improvisations were listened
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to and any important notes were added to their file. The videos of student interaction with the
prototype also revealed interesting data and subsequently notes were added to student files. The
researcher read over the initial questionnaires, field notes taken throughout the sessions, the
week-one listening log, and the transcriptions. Through in-depth analysis of the case studies, a
natural pairing structure emerged from the data involving three groups of two students each. The
reporting of the case studies reflects this pairing structure, providing additional generalizable
insight into potential groups of users that may exist.

The answers to the three questionnaires regarding student confidence improvising were
inputted into an Excel spreadsheet for analysis. These results are reported at the end of each pair
of case study results.

Data from the questionnaires and interviews underwent exploratory data analysis (EDA)
and was collated and analyzed in order to generate summary findings, relationships,
interpretations, and narratives.

The data was coded where possible in order to make multiple comparisons. The data
from the interviews was transcribed and an emergent framework of themes was used to group the
data. The text was analyzed for content and attitude and sorted into the framework, which was
then used in descriptive analysis. Observations regarding participants’ processes and preferences
were charted illuminating key issues (positive and negative) with the various strategies and
designs. A reflexive journal was used throughout the data analysis for creative interaction with

the data and design.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 190

Results

The data gathered through questionnaires, interviews and observations provided insight
into the manner in which the prototype was received by the different test groups. This rich data
set serves as a frame of reference for understanding the user experience and the opinions of
expert teachers. It also provides interesting results applicable to autonomous music learning,
creative music learning, improvisation pedagogy, and middle school learners. The reporting of
results is organized as follows: First, a discussion of the prototype iterations explains the changes
that were made to the prototype during the study. Next, the results from the one-time testers will
be reported, starting with the expert teachers and then the eight middle school children.
Following this, the six long-term user case studies are reported, including an analysis of
responses from the questionnaires administered on three occasions in the study. Each of the two
studies, the one-time user testers and the case studies, are concluded with a discussion of the
findings.

Iterations of the Prototype

Throughout the user testing there were various iterations of the prototype. Changes were
made based on testing conducted by the researcher, the user testers and the long-term users.
When a user comment was part of the motivation for making an alteration to the design of the
prototype, specific mention is made in the reporting of results.

The rhythm module had two principle versions. The first iteration had a large version of
the live notation centered on the screen, with text instructions displayed within the interactive
listening sessions at the top of the screen. Based on the conclusion that instructions during play
were not favorable (see below) all text was removed and the live notation was made smaller and

moved to the top of the screen.
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There were three principle iterations of the harmony module, and many feature changes.
The first version had four horizontal quadrants, one for each of the four chords in the song. Due
to the simplistic nature of the song, with a repeated four chord progression throughout the entire
piece, this simple task required little attention be paid to the actual chord names. Users were
required to simply tap to the beat in the correct quadrant throughout the song. As this was found
to be of limited use for transferring to users’ instruments, the interface was changed to a more
dynamic representation of the notes in the corresponding key of the music and the addition of a
digital instrument embedded in the interface.

The third iteration also included the root and third of each of the chords. This was met
with enthusiasm and, based on the comments in the sessions with students, appeared to have a
positive impact on the students’ ability to transfer knowledge onto their instruments in the third
and fourth modules.
Results—One-Time User Testing

The procedure undertaken with the seven expert teachers and the eight middle school
one-time users was almost identical. Both groups provided the preliminary information in the
questionnaire, scheduled a session, met at the conservatory for the session, and spent an hour
engaged in the prototype and conversation with the researchers.

Expert teachers

The one-time testing sessions with teachers were guided by the following research question:

What impressions, opinions, and evaluative responses do professional music teachers have

about the prototype and the potential application for their private music studios?

The interviews allowed for these teachers to interact with the prototype, pose questions

and give feedback. They were also asked a variety of questions concerning specific aspects of the
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prototype and their opinions about potential application with their own students. At the time of
testing, there were four modules: Rhythm, Harmony, Play-Along, and Practice/Record. Their
responses were organized into the following categories: listening, rhythm module, harmony
module, balance between structure and freedom, mistakes, application to students and teachers,
musical styles, design ideas and concerns, instructions, experimenting and online communities.

The teachers’ responses are incorporated together in the results and specific mention of
the individual is only given when deemed important for understanding the context of the
observation or opinion. All quotations pertaining to the reporting of the one-time users in this
chapter represent exact representation of the comments from the one-time sessions. For clarity
and simplicity, the first-person voice is used by the researcher.

The preliminary questionnaires completed before the meeting provided background
information about these teachers (see Appendix I1). This included information about their
instrumental and teaching specialties, their current teaching positions as well as their experience
with technology and with improvisation.

All teachers were between the ages of 39 and 59 years old, and most of them were
professional performers as well as studio music teachers. The group was comprised of four
pianists, one violinist, one vocalist, and one tuba player. Although there was gender equity with
the students, the teacher group consisted of one man and six women.

In terms of their familiarity with mobile technology, six of the seven teachers owned an
iPhone and five of these teachers owned an iPad. This high level of technology use could be
because the teachers all volunteered for the study, cognizant of the fact that it concerned an app
for iPad. Despite having these devices, four of the seven teacher reported being “OK at using

computers and mobile devices”, while the other three reported being “comfortable with
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computers and mobile devices”. No teacher reported being extremely comfortable with
computers and mobile devices.

The one teacher who did not have an iPhone reported that she did not enjoy using
technology but that she “would if she could be taught”. She reported that she used no technology
within her own musical practice or with students. With regards to improvisation however, she
reported being a confident improviser, having learned informally within a family of improvising
musicians.

Of the seven teachers, only two reported being very confident improvising while two
reported not feeling at all confident improvising. Figure 7-1 graphs the teachers’ reported

confidence improvising.

Teachers: How confident are you improvising on your

instrument?

[ am absolutely not
confident

[ donot feel very

confident [ am very confident

I am confident

I am a little bit
confident

Figure 7-1: Teacher confidence pie graph
Generally, comments about the prototype were positive, with some teachers especially
enthusiastic. There were frequently comments about the potential use of the application such as
“It is a fun practice tool,” “I’d love to learn how to do some fun improvising.” “That was super

fun. 1 would do that every day.” Even for the teachers, there seemed to be an appreciation of the
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creative engagement presented in the prototype. As represented in the following quote, there was
a wide demographic of potential users considered by many of the teachers: “It’s an excellent start
for people.” ““I think this has huge potential. I’d use it and I’d use it with my little students.
Adults who have never played piano before could benefit from this.”

One area of discussion was an appreciation of the manner in which the prototype helped
to achieve musical fluency. A teacher commented: “Once your mind has absorbed the pattern,
now your mind can stop thinking about the pattern and start being free.” Participants’ comments
also addressed the benefits of the app to ear training, such as noting that it could help “to develop
my ear a bit better.” With regards to children, one teacher said, “A lot of the kids play by ear
very well and it might be something fun for them to do being less bound by the written note.”

Comments such as “I think it might help you loosen up a bit” specifically address the
aural benefits and the idea of safe space for developing a personal voice and losing inhibition,
two aspects from CMLT. There seemed to be general enthusiasm among the teachers regarding
the potential application with their own students, as demonstrated in the following comment,
“Even just a teacher as myself, I have students that would want to do this [improvise] but I don’t
know how to engage them. This would be another great tool to add.”

One teacher addressed the possibility of having a teacher who may not be comfortable
improvising use the app in order to learn along with their students. “This absolutely seems to be
paving out the bumps of teachers being afraid of improv encouragement. If you give a teacher an
app that they can teach with their students, they will learn with the app as a teacher first, and

have a fast learning curve they can apply to their students.”
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There were also comments, such as the following, addressing the benefits of musical
training in the interactive listening modules: “Away from the instrument training helps to battle
bad habits one can obtain over time.”

Listening

The listening component of the prototype was considered essential, as learning seems to
occur within a primarily aural context. This was recognized by many of the teachers, who
expounded on the importance of listening in learning music. “I think it’s great for beginners,
especially the listening part. People are so concerned with making a mistake that they don’t
listen. Which is something you have to do when you play with others.” One teacher likened the
repeated listening to the Suzuki method’s focus on repeated listening to the repertoire being
learned. As an improvisor herself, she talked about the importance of developing aural skills at a
young age and how important aural skills are for improvisation:

I think that’s why the Suzuki method is so good because you have to listen over and over.
And then you’re actually developing ear training. So for young kids | really advocate that
because that’s something that you can’t develop when you’re older. It only happens
maybe by age 12, 13, or 14 at the latest and then after that it’s so hard. It’s like language.
When you learn when you’re young you can become a native speaker. But when you
learn when your 20-25, even if you spend 30 years, you’ll never be like a three- year old
who spent three years [learning a language/music]. So | want to maximize that time when
the Kkids are young to really train the ear to be able to listen and play, because even for
professionals the most important thing is listening. Yes, you can think about all these
different techniques but if you don’t have this ear, the listening skills, then it’s not going
to work. You can’t make the music. I find that’s very important. When you learn to play
by ear, improvisation will come more naturally.

Rhythm
The teachers seemed to enjoy the rhythm module: “I loved the visual and the tapping...so
much fun!” Two of the teachers expressed their particular interest in using the tool as a rhythmic

trainer for their own musical practice. One explained she was searching for ways to train her
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rhythmic accuracy. “I thought it was super useful for training rhythm and the ability to be in
time.” Another expressed the desire to train herself a little every day: “I’ve been looking for apps
that help me play with rhythm for 20 mins.” She said that this would be a great option.

Explaining her process of interacting with the rhythm module, one teacher said, “I was
using my sense of rhythm to play as if it was an instrument.” Another teacher commented on the
live notation, suggesting that it may be beneficial to avoid standard notation: “Rhythms are not
difficult. It’s how we notate them that makes them difficult. If you can say ‘do this’ and clap
something for them...people can mimic it back easily.”

Some of the teachers had specific ideas about the best way to teach rhythm: “Lyrics are
keys to the complex rhythms.” “It would be neat to feel duple and triple back to back and feel
comfortable with that.”

When discussing the inclusion of the various rhythm patterns in the sequence, one teacher
spoke about the importance of making sure all rhythms were extracted from the music being
heard, in that way, upholding the premise of the prototype, to teach through the music:

For me, it can have variations, but with the music. Because the point of improv is being
able to feel the music the way it is. If we do a rhythm that doesn’t fit the music then
you’re teaching them technicality, not the music. In the end, it has to be how you feel
with that music and how do you want to encourage that rhythm to be felt.

Harmony module

The harmony module, in which users interact with the chords as the song plays and where
the focus is specifically directed to the roots and thirds of the chords, was something most of the
teachers enjoyed.

o “Ifelt by the time I got half way through the song, | felt | know this chord
progression. I’ve never played that chord progression. You learn it and it’s fun.”
e “I think it’s really useful for that of hearing the chord tones.”
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e “Sometimes my ear won’t tell me what chord I’'m in and I would love to develop
my ear telling me what chord I’m in. So I think it’s cool for that”

e “Iwould play this game. Good idea. Roots only.”

e “I think it’s very helpful for string people. We don’t have bass lines. We have a
line basically.”

e “When I am teaching it to people the first step is to take the chord and learn the
third above and the fifth above, then you can start fiddling with it. Folks need to
just plug in the hours and learn how to do it.”

Concerning the specific instruction on the app that directs the user to try to sing the
notes, the vocal teacher said: “with the RCM (Royal Conservatory of Music) exams, having them
sing the intervals is helpful to them. Singing gets a short shrift, but eventually people see it’s
actually really helpful.” Some of the teachers talked about personal experience with a past
teacher’s improvisation instruction:

Another aspect of improvising that one teacher I had talked about was that it’s important
to know the chord structure, it’s important to know the melody, and to have some other
harmonizing lines or secondary melodies that fit with the other one that act as another
path through the chord changes. They see these alternate paths through a forest and can
jump around on them and make their own way through.

This quote reinforces the notion discussed in Chapter 3, that many improvisation
pedagogies are quite similar. At least within a context of stylistic improvisation, the need to
develop an understanding of the potential path for melody to fit within chord changes is a
common and useful approach. One teacher describes her experience immediately following the
run through of the harmony module:

Having it set up so that you’re doing progressive teaching of the chords because you want
them to learn the harmonies. So you don’t just want to stay on the D or the A. | can feel
it. You’re just desperate to fill them in. You can hear all the chords and once you start to
fill in the chords it starts to anchor just by the repetition. And the repetition isn’t boring.
I’m going to bring this to my adult group class.
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This teacher really enjoyed the harmony module; she was engaged and making progress
in her ability to interact melodically with the harmony as she completed the song. Another
teacher commented on her experimentation with chord tones:

You can get enough repetitions in that you actually learn that chord progression. And you
experiment. | was experimenting with different notes and realizing which ones sounded
good and which ones didn’t, and which ones were easy to get to and which ones were
liable to lead to a screw up. But you feel a bit of freedom in being able to get there which
you don’t feel when you’re looking at a piano book—saying ‘play this chord
progression’.

This distinction between playing from a method book and playing with the prototype was
important. It also relates to the use of live notation as opposed to standard notation. And while
some teachers appreciated this distinction, others preferred no notation: “I found the pulsing
notes distracting because I don’t need them. But that could just be me”. When subsequently
asked if she would prefer standard notation, she replied, “I would prefer without notation. I know
where the progression is going.”

With regards to the play-along module, one teacher said: “What I really liked was the
background track and not having the melody so it felt like | was jamming with the band.”
Balance between structure and freedom

The prototype specifically allows students to play freely with the diatonic notes in the
song using the embedded digital instrument. While there is an instruction that asks them to begin
with roots and thirds of the corresponding chords, their only restriction is to stay within the
proper chord quadrant; they can play any notes they wish. While some teachers appreciated the
freedom, one thought that more structure would be beneficial: “Do what you want? Structure
sequences. What does the B sound with the A etc. Some people really need that structure. | have

a student that is terrified of improv. She would love structure.” The balance between structure
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and freedom is an important element to analyze when creating software for improvisation. As
one teacher aptly said: “Limits can increase creativity sometimes.”
Mistakes

The importance of allowing for mistakes is crucial when learning to improvise, as it is a
necessary and unavoidable part of the process. This teacher likened it to liberation:

Another thing | find that’s quite crucial in improvisation is making mistakes. When you
make mistakes you are opening up a whole lot of doors of possibilities. | find that very
liberating as well because once you make mistakes in order to correct those mistakes you
have to find a new path and that path becomes a way of making music and that ties
everything together. I find it very fascinating that actually mistakes are a good thing. It’s
actually necessary. Whereas in classical music mistakes are frowned upon. In
improvisation mistakes can lead you to a better place. Something that can open up new
doors.

Application to students and teachers
A Suzuki teacher with students as young as two and a half spoke of the possibilities of
having young children use the tool, while acknowledging it was too advanced: “If your goal is to
bring it in the studios you are definitely on the right path...but you would need to scale down for
younger students.” There were concerns about using the prototype with beginners: “I think this
will be a bit advanced for new beginners.”
The following quotes demonstrate the applicability of the prototype to middle school

students:

e “Seems like it’s not for beginners, maybe for teens that have had piano lessons but is
great for understanding chord structures.”

e “We don’t have the opportunities to practice these skills”

e “Iteach group classes and one of the group classes I had 14 and they were up for a
challenge. They were challenging so for me I could definitely use something like this
because they were all interested in progress. They would love it. Just a bit too
complicated for them”

e “It would be really interesting for children with dance background as they understand
rhythm.”
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A few of the teachers, as parents themselves, noted the potential for their own children to

benefit from using the application. One teacher who had 13-year old twins said “this would be

perfect for my kids’ age.” Another teacher with a 13-year old son also expressed his own

hesitation in teaching improvisation, and his hope that the tool may be useful for his son:

I think there’s a lot of neat things that are possible with this kind of technology. I was
mostly excited for what | could do for my son who is in his second year in jazz band
(who is trying to improvise on a trumpet). I don’t believe I’m the best to give him
guidance on improvisation.

One of the teachers spoke about the similarities to Guitar Hero, and the possibility for this

type of music learning tool to engage people in a similar manner. She brought up the potential

for alternative forms of notation to one day become a standard mechanism:

This is like Guitar Hero but they don’t use any of the language and it has limited
instructional value. But they can get quite good at rhythm. Had a full drum kit at the
computer graphics conference. It was very interesting to watch the non-musicians, but
they like it and it was very popular and a very similar idea...I think it’s neat that all these
things connect. Because you’re all doing your own little niche but it’s using a very
similar visual which will then just become the language of that teaching tool.

Musical styles

There were various opinions about the ideal music to use in the app, although it was

mentioned to all of them that the idea was to include a combination of classical and popular

music.

“Pop is totally the way you want to go.”
“I think it should absolutely have a classical component.”

“Something that the whole world knows like Happy Birthday, Twinkle Twinkle, Mary
Had a Little Lamb.”

There were also preferences about the music used in the prototype. All except one of the

teachers were familiar with the pop song used in the prototype, and they all said they liked the
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song. Concerning the first cover version of the pop song used however, one teacher commented,
“I preferred the original version with the singing.” Another teacher found one cover version too
static rhythmically: “Actually this version, this rhythm was very similar from beginning to end.

If there was a varying rhythm, | think it would be more fun.”

Design ideas / concerns

One interesting design point concerned those who may be color blind and unable to
distinguish between the colors of the notes: “It is a good thing to have, if it is color dependent, to
have something else that can identify it as well for any people who are color blind, or texture
layer if change in color isn’t clear.”

Instructions

In the design of digital media, especially an interactive maobile app, it is challenging to
find the balance regarding the level of instruction given for specific tasks. On the one hand, it is
important for the instructions to explain in detail what steps the learner must take and for these
instructions to be as clear as possible. On the other hand, too much text will be onerous and
tiresome to the student. Often, they simply skip it anyway, as they are more interested in
engaging with the application. An attempt was made to include as little text instruction as
possible—just enough to give a clear understanding without overloading the learner.

There was frequent discussion throughout the first user-testing sessions about the
difficulty of reading text-based instructions while playing the rhythm and harmony modules.
Comments such as: “I can’t read” as well as observing the users while they attempted to read the
instructions while simultaneously continue tapping with the prototype provided incentive to
change the design. While one teacher who had a difficult time the first-time around noted that,

“It’s very simple if you do it a second time,” this was not sufficient. Therefore, the second
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iteration of the prototype removed all instructional text from the music listening sessions, and
placed the instructions at the beginning instead, before commencing the interactive listening
portion.

A frequent theme of discussion was the idea of making multiple difficulty levels, which
would therefore imply different instructions: “Different levels of experience would require
different instructions.”

We spoke about the use of the alternative forms of notation. One teacher thought it would
be interesting to put the actual notation in the instructions. “You could put a picture of a quarter
note and not the word. They often learn the meaning of the visual before they attach the word.
Especially the little ones.” The idea of various versions was discussed with regards to notations:
“Maybe you can have options. Option of turning on the notes so that they have options. Some
people might prefer that or prefer this.”

It was not within the scope of this project to build instructional sequences into the
prototype, however this was something discussed with teachers. Many of them felt that having
more instructional content would be beneficial. “More accurate explanations would be helpful.”
“I think if you can add instructional component on this one, people will love it. I know by
gaming they can learn but first they need the instructions then gaming and that reinforces the
gaming.” This same teacher also felt that having examples would be useful for little kids:

You know what I think might be useful is give them an example. Show how it is done.
Bap, bap, bap, bap. Each time you have an idea show them how it’s done and then let
them do it. I think it’s a good learning tool for them to see. But even audio instructions
that are clear. These days they have to understand quickly or they don’t bother.
Everything has to be instantaneous.
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Experimenting and online community

An appreciation for the potential to move outside of purely stylistic improvisation was
shared with one teacher. This teacher had a 13-year old son and recognized his appreciation for
experimentation. She suggested to “maybe let them do weird stuff that’s outside the norm.”
Teachers also were receptive to the idea of having a community aspect to the application. They
agreed that this could provide benefits to the teachers and the students. We spoke about using the
app to create a community within private music studios. One teacher also felt this would be
useful on a larger scale: “Yeah, and also put this online and share so it’s making a community
online as well.”

Together, these teachers provided insightful observations and comments about the
potential for application of the prototype to students and teachers. A summary of findings is
included in the conclusion of the one-time user testers, following results from the middle school
students.

Middle School Students

The one-time testing sessions with students were guided by the following research question:

What impressions, opinions, and evaluative responses do middle school instrumental students

have about the prototype and the adoption of such a tool into their musical lives?

In a similar manner as the expert teacher sessions, the sessions with these eight young
people invited them to play the app, ask and answer questions, and play their instrument along
with the prototype. These student sessions took place at various points of the prototype iteration

process. A few students were able to play an additional harmony module that was developed.
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Results are again reported together, organized under the following emergent themes:
rhythm module, gamification, instructions, harmony module, improvisation on an instrument,
social component, and music.

The students were aged 11 (n=3), 12 (n=2), and 13, (n=3). There were four males and
four females, and all students were in fifth, sixth, or seventh grade. There were two pianists, a
violist, a violinist, a sax player, a trumpet player a vocalist, and one student that played piano,
viola, and flute. Five of these student reported that they had studied their instrument for over four
years. Five of the students had no experience improvising.

Three of the students reported being “extremely comfortable with computers and mobile
devices,” three reported being “comfortable with computers and mobile devices” and two
students reported being “OK with computers and mobile devices.” With regards to
improvisation, the majority of students reported being “a little bit confident” improvising on their

instrument. (see Figure 7.2)
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Students: How confident are you improvising on

your instrument?

| am absolutely I am very
I do not feel very not confident confident

confident
Afd

I am a little bit
confident

Figure 7-2: Student confidence pie chart

Rhythm module

The students commented positively on the rhythm module and the potential for it to help
them hone their rhythm skills: “Learning how to stay with the beat could really help.”

When one student was asked if they liked the rhythm module, he replied, “Yeah, it helped
me with learning the rhythm of the song so that way I was able to play the rhythm better.” It was
notable that they were able to perceive the benefit of the rhythmic training, and they seemed to
enjoy it: “It’s just interesting, the way this works; and | could probably play around on this for
hours.” Another student commented that, “It was fun to do it.” I asked how long they would
imagine using the app in one sitting: “Half an hour, an hour, yeah.” “I feel like it is training me.”

When discussing the live notation, there was also enthusiasm:

It’s different. That’s why I like it. Music tends to be one way. Just the notes. And the fact

that you put it in a different way and you still have to listen to the music, I really like that.
It’s different. It’s something new. Everyone can learn from it. It’s just open to a variety of
people.
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We discussed the use of method books for learning rhythm or improvisation. One student
said, “Yeah, | have some of those.” When she was then asked if she would rather learn from a
method book or practice with an application like the prototype, she replied, “I’d rather use this.”

There was no agreement about whether tapping freely anywhere on the screen was or was
not preferable to being restricted to a certain area. If they did not fully read the instructions, a
frequent interaction by both teachers and students was to tap on the actual circles that make up
the live notation. “Yeah, | was actually thinking that at the beginning that you actually had to tap
on the dot.” Some people enjoyed tapping wherever, while others preferred tapping on
something specific. “I like tapping wherever I want.” “I kind of like the freedom; if it were like a
big area instead of just everywhere I think I’d like that better. There could be a big red button to
tap on.”

An important component of the prototype provides users with periods of improvisation
even as they are engaged in the active listening modules (rhythm and harmony):

It was actually really fun to just improvise. I really liked that at the end you were given
that tune and then you had to stick with it and then eventually towards the end you get to
change it completely and put your own mind to it. It’s a really fun learning experience.

Gamification

The rhythm module is the only module that had scoring already programmed into it.
Seeing their progress at the end of this module prompted discussions about the potential for
including gamification. The students all liked the idea of having more gaming elements in the
prototype. One student said, “Putting it into a game form could really make a big difference in
the music world.” We talked a lot about the scoring of the rhythm module and what would help

motivate them to practice more. When asked what they would do if they only achieved 65%
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accuracy, all eight students responded that they would not be satisfied. One student said
specifically, “I would want to go back and do it again and better my score.” Another said:

I wouldn’t be happy with that. I’d go back and get a new score. Not in a competitive way
but a fun way. Just for my own benefit | would know I could do better. | know | have
better skills than that.

A student who played a lot of video games said, “When | play Besiege or Jump Tree |
have to get it perfect before | want to go on.”

It was clear that many of these students were competitive and that they enjoy a challenge.
Various ideas for including gamification were discussed. One example was: “You could just put
a giant D (referring to the chord) somewhere. Or you could just take away the little blip and if
the person loses where they are then they are lost. You could make up a harder mode.”
Instructions

Some of these students tested the prototype before the instructions were removed from
within the listening session in the rhythm module. Like the teachers, they too had difficulty
reading text while playing the rhythms indicated:

I had no choice to stop. | could not continue and still play and read it. The bigger text
when there’s more lines I had to stop because I had to read it. But the two line ones or the
one lines ones, I can read while I’'m playing.

Instructions implied to the students that the game was complicated: “More instruction
must mean it’s a harder game. My brain automatically went to the conclusion it would be
harder.” Another student also assumed it was going to be harder than it actually was:

I think at first it took a few seconds to understand what was going on. At first | thought it
was a little bit more complicated. I really thought I actually had to think about way more
things than | had to. | was over-complicating it.
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The apprehension from the instructions changed as they realized the pattern in the music:
“When | started playing it | realized that there was a pattern which is what | started to follow and
then | started to count it and then I started to follow it.”

Harmony module

The harmony module allows users to play melodically over a harmonic guide that aims to
teach chords. A concern was whether students were actually thinking about and learning the
chords while paying, or whether they were just moving along every bar to the next chord
quadrant. When asked directly what she was thinking about, one student replied positively, “I
was thinking about the chords.”

There was a clear need for an instructional component to teach some students about
chords. I took the opportunity to teach a simple lesson about chord construction to those that
required it. This was necessary in order for them to interact with the harmony module, as
demonstrated by the following question from one student: “On the chord root. What does that
mean?”’

A student recognized that the skills being cultivated in the harmony module might in fact
help him to interact better in ensembles: “Sometimes I, like, don’t know where 1 am in a concert
so sometimes that would be good if I could improvise with the part I know.”

One student perceived a particular benefit relevant in his own musical life, outside of
school: “I’m trying to form a band and I have no idea how to play a guitar so learning about
chord progression is very useful.” When asked what he learned, this student replied, “Well, |
learned a good chord progression—D, A, B minor, G; and the first and thirds sound really good.”
He thought the harmony interface looked like a guitar, that maybe the notes were the strings on

the guitar. I asked him if he had a guitar: “No, we have a guitar player in the band but I’'m trying
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to write music for everyone and it’s not going so well with that aspect.” He said this sort of tool
would be great to learn how to write songs, and to learn the chord progressions and how melody
fit with it. He was proud that he figured out how to harmonize the chords: “Yeah, I think I
figured it out by myself, the fifths too.”

One of the principle design ideas behind the harmony module is allowing students to
have the freedom to figure out for themselves the manner in which different notes fit into the
harmonic progression of a piece. Success of this principle was demonstrated by the following
comment:

| was also trying to test out different things. I just went to either the third or the root and
also when 1 tried to do something and it sounded like something else that was cool. It was
cool how the notes sounded different when the chords changed.

It’s important for them to discover musical preferences on their own in order for this
learning to have an impact on their musicianship. Comments such as: “Yeah, I liked the way it
sounded with the thirds” showed that they were actively engaged in listening and making
subjective observations.

The real-time feedback in this module of the prototype concerned the ability to play
within the correct chord quadrant. In this way, the module required students to be aware of the
harmony sounding at all times. A student brought up his frustration that he could be playing the
correct note and still be given negative feedback: “One thing | found a little bit annoying is that it
said | was playing the wrong chord when I was doing the right note just in the wrong box.”

After each student completed the module, | put my arm in front of the chords and asked
each student what the chords were. Only three of eight students answered correctly after only one
play through. All of the students got at least two chords right, both chord names and quality, in

the correct order. The most common problem was the order of the chords, or forgetting that the
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third chord was minor. This also implied the need for an instructional component in the
application that can reinforce the theory and chord structure.
Improvisation on an instrument

While transposition at sight was not an issue for the one transposing instrument played by
a teacher (the tuba), this was not the case for the students playing transposing instruments. Since
the prototype was limited in this respect to only concert pitch, I explained and wrote the
transposed chords, roots and thirds for the students who required it for use during the
improvisations with their instrument.

Following the play-along module, Module 3, | asked students if they found the previous
modules useful for actually playing on their instruments. A student commented about how
helpful it was to have the visuals from the harmony module carried over into the play-along
module: “The notes, it was extremely helpful having these.” Another student replied:

It was very useful. I really think that the first two steps (rhythm and harmony) really
helped with this. The fact that you are introduced to this first before you actually play
with it, | really think was a good idea.

A student commented that they appreciated the distinction between the engagement with
the prototype and playing repertoire:

And | really think that this gets you out of the comfort zone of being used to regular
music and then you’re put in a totally different place and make your own sort of tune to it
to another song and that’s amazing.

Social component

The students were all asked what they thought of the idea of working on a particular song
concurrently with other students in their private music studio, with planned group improvisation
sessions held by the teacher. Would this motivate them to use the application? One student

responded, “Yeah I’d practice on that.” When we talked about the social component, there were
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multiple ideas such as, “Yeah if you could record and stream it to them so they can hear it as
well would be pretty cool. If they are in different places they can practice together.” One student
spoke of their own social music-making: “Well actually, recently I’ve been doing a trio. We’re
working on the same song and we get together and play it.” This was a classical piece that the
trio was playing. | asked her if she would enjoy learning to improvise on that song? “Yes,
definitely.”

Music

Despite not everyone knowing the popular song in the prototype, all of the students
appreciated it. Most replied with positive comments such as, “Yeah, I really liked the song.” We
also discussed what types of music they would like to see in this kind of an app: “I think a mix of
rock, classical, pop,” “Jazz would be cool.” “I think I’d be pretty motivated by classical music
‘cause that’s mostly what I do.”

Relevancy to the students” musical lives seemed to be a particularly vital characteristic of
the music the students wanted to see: “If I knew the piece on my instrument I’d definitely learn
this.” Multiple students were interested in seeing the music that they are working on: “It would
be cool to load music on there.” “Your own music?” I asked. “The music your working on in
school?” “Yeah. If you’re practicing and you don’t know what to do you could use that and it
would be really cool.”

Discussion

Results from the one-time user testing of teachers and students showed an appreciation
for the novelty of the presentation of music through interactive listening and improvisation. Their
comments reflected the potential for this new form of learning to engage learners. There

appeared to be genuine interest and an implied applicability of the prototype to the lives of the
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teachers, their students, and the eight middle school user testers. The teachers supported the
importance of listening for learning music, and appreciated the touch-screen interaction that
engaged learners through the listening process. The practice of rhythm while listening to music
presented a form of practice that they thought was not only fun, but helpful. There were many
comments about the success of the tool to teach harmony and chord progressions, developing the
ear along with theoretical understanding.

A range of teacher opinions were found concerning the live notation system and the
exclusion of traditional notation from the app, with some teachers feeling this would be a
beneficial addition. There were also multiple views concerning the balance of structure and
freedom, although there was a great deal of enthusiasm about the freedom advantaged in this
form of music learning. There were also various opinions about the relevancy to different age
groups and levels, however, there was some consensus that it was appropriate for the middle
school music student with some level of technical skills already established. There was also
discussion about the potential for an easier version for younger children, and the applicability of
the prototype to adults.

The teacher and student one-time user testers had difficulty reading text-based instruction
while interacting with the listening exercises. The subsequent version was met with greater
enthusiasm, however, there were still concerns about the level of instructions present. Finding a
way to give explicit instructions in the simplest and clearest format is a challenge for this kind of
media. The inclusion of specific instructional sequences to teach concepts such as chord

construction was likewise deemed important by many participants.
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The students overwhelmingly enjoyed the freedom and creative agency provided by this
alternative learning tool. They were enthusiastic about gamification and displayed a propensity
towards competitiveness.

The students’ experimentation with melody and harmony in the harmony module
appeared to teach musical concepts and provide moments of insight to the students. Furthermore,
there seemed to be a desire by the students to attain these kinds of skills. Having clear teaching
segments within the app may be essential if students are to understand harmonic structure
without the presence of a teacher. Students did appear to be successful at transferring the
knowledge and skills from the first two listening modules to their instrument in the third and
fourth modules. They appreciated that the visual cues were carried over as reference while
playing along with the backing track on their instrument.

Finally, both teachers and students had positive reactions to the idea of having a social
component to the app that allowed for communities to work together and improvise together,
based on the music they studied individually within the app.

Results—Case Studies

Case studies of middle school instrumentalists: Research question # 3:

How do middle school instrumentalists find the experience of using the prototype over a

period of one month?

The six long-term user testers produced a rich qualitative collection of data that provides
insight into autonomous music learning, improvisation pedagogy, student habits, and learning
preferences. Three females and three males participated, each with individual contributions and

unique viewpoints. During theoretical analysis of the six case studies, three groups of two
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students each naturally formed. The results of the case studies are therefore organized according
to these three groups: The Technology Enthusiasts, The Multi-Instrumental Improvisors, and The
Classical String Players.

One of the primary reasons the case studies were carried out was to test the benefit of
using the prototype over an extended period of time: the six students had the opportunity to
practice with the prototype autonomously over a period of four weeks. The experience presented
an alternative form of musical learning to the students and invited them to be musical in a way
they had not before. It gave them a new way of thinking about and playing music. Furthermore,

it facilitated the ability to test student confidence after extended use of the prototype.

Student confidence improvising after using the prototype: Research question # 4:

Does using the prototype affect their perceived self-confidence improvising?

The data reported in this section is a culmination of a variety of collection methods:
interviews, observations, audio journals, and questionnaires. While the quantitative measure was
not a rigorous experiment, as no control group of students was involved, the process of assessing
student confidence improvising before and after using the prototype (two weeks, and four weeks)
provides some insight into how efficient the prototype is at improving student confidence when
improvising. These students were asked to improvise with a play-along track of approximately
five minutes in length, after which they were asked to immediately complete a questionnaire (see
Appendix XI1I). An analysis of the difference in results from these three questionnaires is

included at the end of each pair of students.
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As discussed in the methodology, a pseudo-control week took place before the students
first met with me or were given the prototype. During this week, students were given music to
listen to (nine different interpretations by nine artists of the same popular song) and asked to
keep a listening journal. This control week had a few purposes: The first was to discover
information regarding their listening habits. The second was to find out how they perceived
listening repeatedly to the same song, but interpreted differently. Most importantly, this week
provided the pseudo-control data for the confidence test. This data came from the first session
with the researcher, in the form of a recorded improvisation and the completion of the first of
three questionnaires. While the second and third improvisation questionnaires followed extended
use of the prototype, this first questionnaire followed a week of repeated listening to multiple
versions of a song. Unlike this experience with the prototype, they were not given instructional
guidance for interactive listening or asked to play on their instrument, as they would be with the
prototype. From an observational perspective as well, seeing and hearing the students improvise,
as well as observing their attitude and confidence before and after having used the prototype,
helped to ascertain the extent to which the prototype was a successful intervention.

Technical Issues

There were few technical problems throughout the testing phase. Perhaps this had to do
with the professional skill level of the programmer in the initial building of the prototype. The
programmer was also able to create five versions in total during the five-week study, in which he
fixed bugs, made design changes that | felt were necessary, and even implemented a new module
as | completed annotation of an alternate track. There were four occasions in which participants

were asked to install a newer version of the prototype and only two instances where one
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participant had trouble doing so. However, this student was still able to use the previous version
of the prototype, therefore not causing any significant problem in the study.

The prototype managed to fulfill a need for each of the students in the long-term study.
This need varied from student to student, however, a principle benefit involved having a way to
be creative with music. All six of the students reported little or no instruction on improvising
within their musical lives thus far. Even the one participant who was active in jazz band reported
a lack of instruction from his teacher about how to go about improvising specifically, apart from
being told the proper scales to use. For most of the students, working with the prototype
presented the first pedagogy of improvisation they had encountered and they appreciated the fact
that it differed so much from the musical material and structures to which they were accustomed.
For the two advanced improvisors, the prototype actually had a different effect of forcing them to
slow down and actually think about things like chord tones and musical structure. These two also
reported significant benefits from recording themselves and listening back, which revealed issues
such as a tendency to rush and not stay with the musical form of the piece.

The remainder of this chapter examines the six case study students, beginning with the
pair of technology enthusiasts. All names have been changed to protect the anonymity of these
students.

The Technology Enthusiasts

The Technology Enthusiasts consisted of two girls who described themselves as never
being without their iPhones. Of the six students in the case studies, these two had the most
intimate relationship with technology, constantly listening to music on their iPhone or laptop.
One of these students was a cellist, Emma, with six years of experience on her instrument. The

other student, Cindy, was a flute player, also with six years of experience on her instrument.
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Each of the girls had experience coding but only Cindy had used music software such as Garage
Band with her instrument. Both of them reported using many apps, and the social apps were
especially important. Cindy was clear about her feelings for her social media choices,
demonstrating the appreciation of impermanence that is popular with many young people today:
“Snapchat is my favorite thing in the world. I like how it deletes within 24 hours.”

Emma

Emma is a smart, relatively shy 12-year old cellist with great attention to detail. This was
apparent from the outset of the study, when she read each word of the consent form. She was in
the 6" grade and did not play in any ensembles at school. She had a small amount of experience
jamming with friends casually and reported being “a little bit confident improvising.” She had
been with the same private cello teacher since she was very young, participating in a music
appreciation class with her even before she started playing the cello. And while she reportedly
enjoyed her teacher, in her six years studying cello, they had never done any form of
improvisation.

Emma listens to music when she is walking or commuting, as well as when she is doing
homework. When watching the Axis of Awesome 4 Chords video, she knew many of the popular
songs. Besides music lessons, she has been dancing for many years. She takes ballet,
contemporary, and “acro” dancing (a combination of gymnastics and ballet).

She was very enthusiastic about learning to improvise, and throughout the study she
showed genuine interest and dedication to using the prototype. During the first session she
immediately took to the format: “The pulsing circles help a lot. You kind of like get into a
rhythm when you are doing it, tapping the beat—a groove, I like it.” Not surprisingly, Emma had

perfect rhythmic accuracy using the prototype. She was reserved throughout the first session, but
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asked questions to make sure she understood. When we met her mother at the end of the session,
the first thing she told her was, “that was lots of fun!”
Session #2

In the second session, Emma immediately commented about the newer version of the
prototype where the text was removed and the live notation was found at the top of the screen in
a smaller format: “I like this version way better, it gives you more space to play. The instruction
is clearer.” When asked her opinion about the rhythms being used, she said, “I like them. They
started easy, then got more challenging.” She was able to execute them all perfectly. She was
very interested in doing the rhythm modules with variations of the same song and reported that
while she was engaged in the rhythmic tapping she was listening intensely to the music. With
regards to scoring, Emma said that a score of 65% would make her do it again, but 85% or
higher would prompt her to move along to the next module.

Emma had had difficulties downloading the latest version on her iPhone, which had not
affected the rhythm module, but meant that she had not yet seen the full harmony interface that
contained notes. This provided the opportunity to observe her using this module for the first
time. She had considerable difficulty understanding what to do in the beginning, indicating a
need to revise the instructions and for the interface to be clearer. Once she understood that she
was supposed to play the roots and thirds, and other notes as well, she found herself in a state of
“flow.” It appeared challenging enough that she had to concentrate, but she also seemed to be in
a relaxed state of enjoyment. When asked her opinion again immediately following this first
performance of Module 2 she said, “I like it. | think it’s nice because its flexible and you can do
whatever you want pretty much.”

Emma had no previous knowledge of chords, roman numerals, or chord structures. |
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instructed her in these elements, describing how they are constructed and how they function. She
was very capable of understanding this information and seemed able to apply it immediately to
her playing. | explained how to count in intervals such as thirds (c-e-g-b-d-a), which again she
had no difficulty understanding though it had hitherto not been explained to her.

A discussion about the different sounds of the notes when played over different chords
lead to a discussion of color in music, and the particular feeling that notes and chords can evoke.

When it came time to play on her instrument with the backing track, Emma had
considerable difficulty keeping up with the play-along track. Her need for assistance getting
through the track was an indication of the need to have support available on the application,
including increased instructions and, potentially, additional constraints. It was clear that students’
capabilities should not be overestimated in the design process.

When asked to play a D-major scale, she was able to play it perfectly, obviously having
practiced this skill extensively in the past. She was also able to play the roots and thirds perfectly
when prompted, though it had been almost impossible with the backing track. Connecting the
types of skills that the student does well, such as play scales, with the exercises on the prototype
will ensure the most beneficial process and outcome.

Despite a hard session in which she struggled to stay along with the backing track, Emma
reported having a positive impression of the prototype. She perceived the challenge as something
positive for her. When asked how it was different from what she usually does on her instrument,
she responded, “It lets you make up more, and have it be your own. The music is different and
unique. It’s more fun than playing sheet music. You don’t feel as much pressure, like to
memorize and stuff.”

Session #3
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Emma now had a few weeks of using the prototype and was very enthusiastic. Her first
comment in the final session was, “I really like it. It’s super fun and when you are using it
doesn’t feel like work, and yet you know that you are learning. I can tell that | have gotten better
at improvisation.” When asked how she liked the rhythm module she replied:

| like it. I feel like it is easy and fun, it’s not too hard and not too easy. | like the fact that
you can see how good you are doing at it, see what it says. Listening helps me hear things
that I didn’t hear first. When | am supposed to be sleeping late at night, I’ll be on my
phone doing it.

When asked about the harmony module she responded, “I like it because if makes you
feel like you are making your own song. You are totally in control of it and you can get a whole
bunch of different things from it. | know the chords now.”

Since Emma was using the iPhone at home, | had her try out the iPad during the session.
She perceived benefits in each of the two devices: “I like the iPad because you have more room.
but with the phone, it’s nice because you always have it with you.”

As | observed her playing with the harmony module, she experimented with all kinds of
patterns, like r-3-2 over each chord, 5-4-3-2-1, 2-3-4-3, etc. It appeared she really appreciated the
straightforward guidance through the different chords, presented in time with the backing track.
We talked about variations and developing options such as switching between chord names and
roman numerals, as well as the ability to turn the pulsing on and off. Like most students, she
thought having different options was a good idea. With regards to the types of music she would
like to see in the application, she had many suggestions: Katy Perry, Adele, Taylor Swift, Ed
Sheeran, classical music, folk songs, jazz standards, and Suzuki repertoire. We spoke about the
classical track that would be in the next version. She commented, “I can’t wait for that one to
come out.” Since the prototype did not yet cover melody, I asked her to try to play the melody of

the song by ear. Because it is a simple song, and she had listened to it already so many times, she
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was able to play the melody with no problem after two to three minutes of experimenting.

Emma made considerable improvements in her ability to improvise over the song, and by
the final session, could keep up with the music perfectly, vary rhythms, and play target tones.
Her improvisations were not melodically developed at this point, but she was able to sustain the
music with confidence and precision, and showed a clear working understanding of the harmony
and structure of the song. “I think this app is really good. At the beginning of this, 5 weeks ago, I
barely knew what improvisation was, what | was doing, and now | feel way more confident.”
Cindy

Cindy is a confident, outgoing flute player. She has played the flute for six years, and
reports being “a little bit confident improvising” just like Emma. She says that she sometimes
jams with her best friend, but she has never been taught how to improvise. Cindy says rap is her
favorite kind of music, with music like Beyoncé and Drake being the artists she most listens to.

In the first session, Cindy had the opportunity to try the prototype for the first time. She
received the first module very positively: “Yay, this is fun. I could do this for hours.” She
appeared to immediately take to the format and imagined ways of incorporating practice into her
life. As someone who always has her iPhone, this signified imagining the ways in which she
could use it in small intervals of free time, in which her phone was often a source of
entertainment: “I have a basketball tournament on Sunday and this is what I’'m going to do in my
free time. It’s also very relaxing.”

We spoke about the scoring of the rhythm module, and she was also posed the question
of how she would respond if she got 85% correct. She was adamant that she would need to
repeat the module until she received a perfect score: “I would play it again until I got 100%.

That’s just what | do. I would do it again until I got 100%. I would memorize it.” This opinion
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was not shared by everyone; Emma, for example, would go on with a score of 85%.
Session #2

Cindy expressed how much she liked playing with the prototype between the first and
second sessions. She even talked about playing with it at school, and having all of her friends
play it. “I was doing it at school and my friends wanted to try it. And | was like, OK. And then
they could do it, so yeah, that was fun.” She elaborated:

Well, first of all they hated the song but then my best friend was like, oh shut up, that’s a
great song. But that’s beside the point. They had tons of fun. They were passing my
phone around. They were all screaming. It was weird. Anyway, they liked it.

Cindy had an exam coming up in which she was required to play many scales. She
thought the prototype was really going to improve her scales. After two weeks of working with
the prototype, following the chord progression D-A-bm-G, when | asked her what scale would
go with this and what the key was, she said, “Is it the A or the E?” Neither. “G?” No. “B?” No.
“C, F#?” No. This prompted me to give her a small theory lesson about how the first chord of a
piece is often the key as well, which lead to a discussion about key signatures and how to find
out how many sharps or flats are in a key signature. She said, “This is blowing my mind. | hate
scales.” It appeared that she had not really been provided with much context for learning scales,
and without this understanding of what they were for or how they could be used, she had a
difficult time understanding them.

Her confidence and outspoken demeanor, apparent in her quick and often jovial
conversational manner, was also represented in her playing. Unlike Emma who had been quite
shy, and responded best to precise prompts guiding her improvisation, Cindy was able to invent
and experiment with different patterns she played over the chord progression. “At first I thought,

oh no, I’'m screwed, but then I did it. It’s actually easier than it looks. I tend to over-complicate
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things.”
She was able to quickly transfer the patterns she deciphered on the harmony module to
her instrument:

When | improvise | start to make patterns... At first | was doing the duuuu du du and
then I did that at the end too because I ran out of things to do. And so that’s what I did.
And then | made patterns which would then help me in a jam session. Because then |
could be like, I totally know what I’'m doing.

Session #3

Between Cindy’s session #2 and session #3 the harmony module changed from
improvising rhythm over the correct chord to using the more complicated interface. She noted
that she did the module less now that it was more complicated. | asked her if she preferred the
first version that was simpler: “Yeah. Because then you can choose because it’s also kind of
relaxing too. The rainbow is more like a concentrating thing but then the first one is more of that
you just have to tap and that’s fun. I like that one.”

We talked about gamification and scoring and Cindy had a few ideas: “If you had like a
total, and you get to 100 and you level up and when you get to the highest level you unlock a
character. Like a little brown fluffy circle with eyes. People would like that.” She discussed the
badges on Snapchat: “Oh, you win emoji badges.” I asked her what the game was in Snapchat
and she said, “Well if you send 10 snaps using the front and back camera at the same time like in
a video you get a certain emoji. Like the number 10 emoji and if you screen shot 100 things then
you might get the poop emoji and you have a running score. All your friends can see what your
score is.” She was competitive and really enjoyed this aspect of Snapchat.

When it came time to play her flute, she again had difficulty staying in the key of D. We
talked about the possibility of having the flute fingerings in the app. She was adamantly opposed

to seeing anything specific about the flute while doing the harmony module. She did need to go
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through the fingerings first, before playing, but she seemed to appreciate the newness of the
format, and having the exclusive information about the chords and scale tones, independent of
her instrument. Providing students with this ability cultivates a different level of interaction with
music, one which is outside of their instrumental repertoire. She explained why it was hard to
play and proposed a separate practice module for the scales, without having that information
available during the actual play-along module:

Because I don’t usually go with chords. I don’t usually use chords in my flute life. It’s
harder but it would be a good thing to learn for me to work on my scales; and like if there
was a module that would record and have a picture of the chart as a rehearsal and the
actual thing could be this one and you have to go for whatever.

As for the music that Cindy would like to see in the app, she proposed the Arctic
Monkeys, Cage the Elephant, Nirvana, and classical music.
Questionnaire Responses—Emma and Cindy

Emma showed considerable increase in confidence improvising over the course of the
study. After improvisation #1, before using the prototype, Emma reported 4/10 as her response to
the question: How confident were you improvising just now? After improvisation #2, she
reported 8/10, and after improvisation #3, she reported 10/10. Throughout the remainder of this
chapter, this data will also be reported in the following format: {4-8-10}, representing the three
consecutive scores to a question. Cindy, as a more confident person in general, rated her
confidence in the first two improvisations 8/10, and in the final improvisation, a 9/10,
represented as scores of {8-8-9}.

Both of these girls, comfortable with technology and their instruments, but inexperienced
with regards to improvisation, had a positive reception of the prototype and appreciated being
taught to think of and play music in a different way than they were previously accustomed. They

both made significant improvements with respect to what they were able to do in the
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improvisations on their instrument. This affected their confidence in a positive way, with both
showing improvements from the first to the third improvisation.

Emma answered that the week of listening to the multiple versions of Bob Marley helped
her improvise better at only a rate of 4/10. In the two other sessions, she reported that the
prototype helped her improvise better at a rate of 10/10. Both girls reported improvement in how
well they knew where they were in the piece—Emma’s scores were {6-7-8} and Cindy’s scores
were {1-9-5}. They also both reportedly increased their awareness of what chord they were
playing over, as evidenced by their scores of—Emma {8-9-10}, and Cindy {2-5-7}. Emma
reported improvements in her ability to play rhythmically with the beat of the song, scoring {5-9-
10}. Both girls increased their enjoyment improvising over the course of the study—Emma
reported scores of {8-10-10}, and Cindy reported scores of {5-9-9}. Emma’s comments on the
guestionnaires showed the level of improvement that she felt she had made. Her first response
was, “It was hard and I wasn’t prepared but it was fun.” Her response after her second
improvisation was, “I feel like I did much better than last time. | felt more confident which made
it more fun.” Her third and final response was “I have improved a lot.” All of Cindy’s responses
resembled one another, such as, “Even though parts of it were a little crappy, it was fun to hear
what | could do with my flutey-tooter.”

The Multi-Instrumental Improvisors

Stella and Steve are both natural musicians that have been playing music passionately
since they were very young. Unlike Emma and Cindy, these two actually know each other, but
do not consider themselves friends. It could just be that Stella is one year younger in school than
Steve. But there could be more to the dynamic than that. Both are incredibly gifted musically,

and are star pupils in their musical ensembles. | had the pleasure of attending the school music
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end-of-the-year concert at their middle school, in which each ensemble in the school performed.
It was a massive event, with at least five different ensembles performing. The two of them
improvised on multiple occasions during the evening, in solo moments, with hundreds of people
in attendance. They were both fearless and displayed confidence in their roles as creative
musicians. These two young people exhibited a high level of freedom with their musical voices.
It was clear these two participants had something unique to contribute to the research. For these
two individuals, their experience with the prototype was not about gaining confidence
improvising. However, it soon became clear they did not have a good understanding of what was
happening harmonically in the music, and how to approach their improvisations from a place of
knowing. What was observed in their experience over the four weeks with the prototype was an
increase in their knowledge and understanding of music including how chords and melodies
worked together in a cyclic harmonic progression. For Steve, this meant slowing down in order
to hear what was being played, as well as paying attention to the particular sonorities and
rhythms in the music. For Stella, this meant understanding theory and chord structures.
Collectively, the two were in almost all of the ensembles at the school. Both were in
Concert Band at their grade levels—Steve had played saxophone for two years and Stella had
played flute for one year. Steve was also in the Jazz Band and the Wind Ensemble, also both on
saxophone, though he played the baritone saxophone in the Jazz Band. Stella, who played flute
in band, also played viola for two years in the string orchestra and sang in the choir as an alto.
However, the two middle schoolers differed greatly in one aspect—their musical
upbringing. Steve was raised in a family that encouraged music from a young age, with classical
piano lessons starting at age 6, though his parents did not play much music themselves. Stella

came from a musical family in which her mother and father modeled and exposed her to music
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day in and day out. Stella was encouraged to be creative with music, independently, from a very
young age. Instead of curated listening, Stella listened almost exclusively to the radio: “I listen
only to the radio—top 40. Cool FM is new music, and it’s all I listen to. My dad does not like it
at all.” She spoke about her parents’ musical preferences: “My parents listen to a lot of music.
They are more into jazz and classical.” Stella did not start taking music lessons formally until she
was nine though she cited her constant playing around on the piano and making up her own
music. She had been singing in choir since the age of eight.

Both of these students had a family iPad they could access, but only on a limited basis.
Neither had unrestricted access to the technology, but were each allowed to play for small
amounts of time when their parents gave them the iPad. They both were enthusiastic about the
technology however, and very excited to get to use it for the study.

Both of them really liked listening to the multiple versions of the Bob Marley song,
noting especially how interesting it was to hear so many different people’s interpretation of the
same song. This was not something either of them had ever done before.

Stella

Stella had a very different relationship to music than Emma and Cindy: “I never walk and
listen. But I turn on music in my bedroom to draw or read. Music inspires my drawing.”

When asked what she sings as she bikes to school, she answered, ““I sing whatever comes
out of my head, not other people songs.” Her musical upbringing is very apparent in her
comment:

| have always been taught to just play what I want to play, even though I should be
practicing as well. So when | sit down at the piano, I’ll say - you know what - these few
notes sound good together, | wonder what else I can do. And then I’ll play a few pieces,
and then I’ll go back and now what. Some people have been taught to just play what’s in
front of them, and that just dumbs their creativity.
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In the concert mentioned above, Stella told me beforehand that she would be improvising
the Boogie Man Blues on the viola. Her teacher had told her and the four other volunteers to
improvise over a D-major scale for the song. They were apparently given no more instruction
than this. Most students in the orchestra were not interested in improvising and it was not
something their teacher taught. And yet, these students were interested and willing to participate.
“Our concerts don’t usually have improvisations. This is an exception; this year there are a lot of
changes.” She was also scat soloing in the choir performance, again, explaining that it was
completely her thing, that she was not being taught by the choir teacher:

| have a natural born talent for making harmony. Give me a song and | can make
harmony. | was born with perfect pitch. | can tell if something is not in tune. My dad sang
with choir till I was born, and my mom is still in choir. My dad takes voice lessons. He
has an electric guitar but hasn’t played it in 5 years. My mom plays guitar and teaches
little kids music.

Stella suggested that the changes at her school were not solely with regards to music, but
also with technology: “Our school is becoming more tech-oriented. | need a computer now; all of
my homework is online. I hope I get one for my birthday.”

Despite an improvisational aptitude with music, at the time of the research her
engagement required her to do more study than improvisation: “I am more encouraged now to
practice than to improvise.” She recognized that studying music was important, and was happy to
be doing it: “I consider myself pretty good in music, but there is always room for improving. |
haven’t met anyone who has mastered everything.”

Session #2

When Stella interacted with Module 1, her improvised rhythms were very musical and

creative. She found different grooves in the music that she explored and followed. Unlike some

of the other testers that indicated a desire to be told where to tap, Stella enjoyed the ability to tap
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anywhere: “I like the freedom. I like to switch fingers. When | play something more
complicated, it’s nice to not think about where I have to put them.” Stella used her two thumbs
generally when tapping along on the iPad. Most other testers used one or two index fingers. After
completing the rhythm module, she said, “Yeah, | am trying to really listen to it. ‘Cause if you
can find the pulse, it is much easier to improvise with the pulse.” She feels quite confident in her
abilities, as is obvious in the following quote:

| can feel the pulse. I am a gifted musician, I don’t want to brag, but I am different from
others. The problem, when | was scatting, | was like - oh, I’'m done now, and | don’t even
know what I said. | am not thinking about anything. I am not thinking about what | am
saying. | could have said a swear word and | wouldn’t know it.

Despite her confidence, she admits not really thinking about the music when she
improvises. | asked her if she thought that the app was helping her and she said, “Yes, I know the
song much better now.”

One of the most beneficial aspects of using the prototype for Steve and Stella was the
record and playback feature. Stella did not have a favorable perception of her recordings, and
was unsure if the recording reflected reality: “When I listen to myself, a recording, | hear it and it
sounds awful and I don’t know if that’s how I really sound or not.”

Session #3

Stella had never heard of using the roman numerals to represent chords and did not know
what constituted a chord. She also did not know that the harmonies she naturally sings are thirds
and fifths. Following this quote, she sang the thirds perfectly: “I don’t know the thirds by heart, I
just know the sounds they are. | only go by what sounds good. | use my amazing ear.”

When she uses the harmony module for the first time, she interacts musically with the
notes and is able to play the roots and thirds. When she was playing and thinking about the notes

however, she did not have the rhythmic accuracy that she demonstrated in the rhythm module,
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and was consistently behind the music. However, she was actually thinking about the harmony
and the chord progression for the first time, receiving new information to inform a process that
she had been executing “naturally” for perhaps many years. Despite the rhythmic imprecision
she was completely confident in her melodic experiments which indeed sounded very musical.
She also really enjoyed the new interface and the musical capabilities: “The exploration possible
with this new module is great. You can hear what an E sounds like over all of the chords.”

Stella and | played with the harmony module once the music stopped, taking turns
playing chords and melody. We used the interface as a group instrument and improvised for 3
minutes together. “This is really cool. We should be able to do this.”

Rather than having her improvise on the piano, Stella improvised vocally with Module 4.
“With singing, 1 am not even thinking about the chords. | have gotten much better improvising
these last five weeks. | have been doing it with the app, and now | don’t have to think about it
anymore when I record.” Her improvisation was very well executed; it sounded like a popular
song, with melodic shape and structurally perfect.

I ask her if she was tired of listening to the song used in the prototype. “No, I like this
song. There are plenty of songs, pop songs, | notice now, that just repeat four chords. And even
these four chords I hear them now.”

| allowed her try the prototype out on the iPhone but she said she prefers the iPad because
she liked the space. We discussed the music she would like to see and she mentioned that rock,
pop and Top 40 are the best kinds of music to use.

Steve
On Steve’s first interaction with the rhythm module he rushed significantly, getting more

“too early” feedbacks than “good”. His first comment was, “I think it’s pretty cool.” He felt the
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instructions and the interface were clear. | asked him if he would rather see it in musical
notation. “I would rather see it in notation, just being me. |1 would personally rather read it in
notation.” When asked why, he responded, “because I’m used to it.”” Steve is a very fast sight
reader who has been playing piano from a young age. He also suggested that he would prefer
being told exactly where to tap, as opposed to having the freedom to tap anywhere.
Session #2
By the second session, after having played with the prototype for two weeks, Steve
played the rhythm module perfectly. His improvisation on his instrument, however, was very
rushed. He had a hard time staying with the recording, which must have seemed too slow to him.
Steve had the same reaction to listening to his recordings as Stella. He also clearly
articulated the benefit of having to record. “When I improvise I don’t record myself but when I
do I think it’s horrible and I delete it right away. But this app forces me to listen to it and what
I’'m doing wrong or doing right. What I need to work on.” | asked him if this was useful, to
which he replied, “Yeah.” He did not however find the rhythm module as useful: “Well tapping
the beats personally because I’m that advanced I don’t find it useful to me. I’'m sure it is helping
kids find where to play. To me it doesn’t really have that much use but it’s fun.” Despite his
perception, based on his tendency to rush, it may be that it had more use to him than he thought.
It may also have been that he simply needed more challenging music to listen to. He
reversed his previous statement by saying, “That actually does help because I’'m working on a
song Flight of the Bumblebee.” | ask him if he thought doing this module with Flight of the
Bumblebee would be helpful, and he responded, “Yeah, that would be fun. You should do that!”
We talked about the live notation: “I haven’t seen anything like this app. It’s pretty neat.”

I asked him why. “Because it’s new and when things are new and people go on crazes for them
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and get addicted to it. I like the pulses.”

On piano, Steve was a fast and confident improvisor, easily incorporating harmonic
support in the left hand with melodic motion in the right hand. While he struggled to stay in time
with the music, most often rushing throughout the piece, he was never short of material or
energy.

Session #3

At the outset of the session | asked Steve how it was going with the prototype, to which
he responded, “Good, I really like it.” When asked why he liked it, he responded “It’s fun and
it’s new.” He was asked what instruments he played with the prototype: “I played the piano, the
saxophone and the melodica.” When asked which instrument he liked the most, he answered a
different instrument altogether: “The drums.” When asked for his second favorite instrument to
use with the prototype, he responded: “I just liked playing it on the iPad a lot.”

When | asked him if it was boring he said, “Well at the beginning it was a little bit but
then it changed and then it got fun.” He was referring to the more complex harmony module that
included the digital instrument. | asked him to tell me what was more fun about it and he said
“Well, you’re like getting used to something and it’s like a daily routine but then it gets switched
up. And you update and then people are like what is the new update? What is the new update?”

I asked him which instrument had benefited most by using the prototype and he answered
“I think you’d be surprised to hear this actually, the drums.” | asked him why this was: “Because
then I know I’m not on time a lot of the time.” For Steve, the experience of listening to himself
in the recordings provided information that he did not previously have, and this in turn affected
his performance on the drums. Having the feedback about his performance was a useful tool. |

asked him what was the second most beneficial instrument to work on and he said “Piano and
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melodica, because they are actually the same thing. Melodica is nice because you focus on the
melody.” What specifically did you get better at on these instruments? “Just in general, because
I’m used to the saxophone I’'m used to improvising with the blues scale. That’s kind of all we
improvise with. And all the songs are in the same key usually. You kind of helped me a lot.”

Steve reported that he only did the rhythm module twice, but did the harmony and play
module many times. He expressed being a bit bored with the rhythm module, and we talked
about how it could be more interesting. He said he would like to be told where to tap: “Like a
little white dot that appears and goes away like boom.”

We talked about his perceived usefulness of the app. “Say you’re behind on your learning
I think this could help.” Tell me about playing this app versus doing your music for school? “I"d
way rather do [the prototype].” When asked why he said, “Because it’s fun.” | asked if he
thought he was actually playing music and he said, “Oh yeah”. I asked if he thought it was
benefitting his musicianship and he said, “Yeah.”

Steve brought up the fact that the app does not teach instrument-specific technique and
may not be appropriate for beginners: “If you did it by yourself and you already knew how to do
it and you’re just on vacation and you can’t practice this is really awesome. But if you don’t
know how to do it and you want to learn an instrument it might not be the best way to go.”

We talked about the potential of developing a social component that worked within a
particular musical community, like a middle school or private music studio: “That would make it
way more appealing to other kids. It does help us to play with other people. It will serve to bring
people together.”

Questionnaire Responses—Stella and Steve

For Stella and Steve, the pop song selection was too easy for them. They could have both
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used a more advanced song, with a more complicated harmonic progression. However, at the
same time, both of these students benefitted from the slower process that involved thinking about
the harmonies and understanding the chord tones as target notes. Both of them began the study as
confident improvisors, and finished the study as confident improvisors. Steve rated his
confidence in the first improvisation as a 9.5 and his last improvisation as a 10. The middle
improvisation he rated his confidence as 6, perhaps because he was less confident after having
heard himself improvise in a recording. This could have also just been because he had not felt he
had executed a good improvisation on that occasion. Stella started the study rating herselfa 9 in
confidence. Her middle and last improvisations were both rated a 9.5. While both of these
students improved by a small margin of .5, the benefits to their musicianship were substantial,
and the prototype successfully guided them in a more holistic understanding of their
improvisational processes as well as providing more realistic feedback about their performances
through record and playback.

Stella responded that listening to the Bob Marley songs helped her improvise better at a
rate of 5/10, while the subsequent sessions after using the prototype demonstrated a rating of 8
and subsequently 9.5 for this question. She also showed improvement in her awareness of the
chords over which she was playing as evidenced by her scores of {2-5-7}. Not surprisingly, both
of these students rated their enjoyment of improvising with scores of {10-10-10}.

Classical String Players

The final pair of students in the case studies were two brothers, Alex, aged 10, and Kirk
aged 11. These two boys were home schooled by their mother, a professional pianist and gifted
improvisor. She spent lots of time helping the boys with music in their daily life, and while she

was supportive of the boys improvising when they wanted to, she did not teach them
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improvisation, nor had their teachers. Alex was in the fifth grade and had played the violin for
four years. Kirk had played the cello for two and a half years and was in the sixth grade. They
have one younger brother who played the viola as well. The only ensemble experience the boys
had was playing with their family. These boys had an extremely high level of musicianship for
their age, and both played their instruments beautifully. As home schoolers, they had the benefit
of playing their instruments for three to four hours per day.

In terms of their listening practice, they said they listened to music in the car and watched
lots of YouTube videos of music with their mother or father. They had a family iPad and
computer and used both of these for educational purposes almost daily. They played math games,
reading games, and learned science online.

Their mother is primarily a classical pianist, and refers to her style of improvisation as
compositional improvisation.

Kirk

When | asked Kirk to play a C-major scale as a warm up to his first improvisation he
immediately played a perfect four octave ¢ major scale on the cello. After his improvisation he
commented that it was really hard, and that he was used to just playing the bass part when he
improvised with his brothers.

Kirk reported that he is learning to code with JavaScript and is very interested in learning
to make software. He visits Khan academy online and learns about programming. He said he has
not yet learned to make games.

Kirk knew what the roman numeral chord symbols were and was able to infer that the vi
meant that it was a minor chord. Kirk was the only student of the six that knew what the roman

numerals stood for. When asked what he thought about the rhythm module he replied, “It’s kind
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of cool ‘cause it shows the beats.” While a soft-spoken person, Kirk’s reaction as he played
showed that he was enjoying himself. He seemed to appreciate how music was presented in a
novel way.
Session #2

Like Steve in the last pair of students, Kirk was advanced and preferred to go straight to
the harmony module when he played with the prototype. He did not play with his instrument
very much but preferred to just use the digital instrument built into the prototype. When | asked
him to tell me what the chords were, he knew them instantly but had a bit of trouble
remembering the thirds of the chords. Kirk was connecting the notes with the melody of the
song. When | asked him what he had learned using the app he said, “Maybe figuring out the
basic notes in the song. If I was improvising to the song I could know what | need to do and |
can use the notes that are used most of the time in the song and make something else out of it.”
We talked about the benefits of knowing the chords in the song and understanding the
progression. “If you know the chords then you also kind of know what you need to play and also
the chords can help you because sometimes you play the wrong notes if you play in different
keys.”

| asked him if he saw any benefit to using the rhythm module and he talked about
rhythmic variation: “Because it’s not that fun; because if everything is quarter notes and eight
notes, you want something else to add to it. Some new and different rhythms so it’s not boring
and it’s more interesting.”

When | asked him what he liked most about the rhythm module he said “at the end where
it says make up your own, that kind of helped a bit because you made up your own part. The

rhythms. You can just make it up.” When I asked him what he liked to make up he said, “I tried
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to make up different ones to test it.” | asked him what exactly he meant by testing and he said
“Like, umm, checking out which ones are the best and which ones would work really well and
stuff like that.”

| asked him if he was paying attention to the feedback as he played: “Well most of the
time I would look at the colors and memorize them because gold is too early and red is too late
and | also looked at the bar at the bottom to check sometimes.” When asked if there were
particular rhythms that were harder than others for him, he responded, “Yeah, the one with the..
it was like 1...wait...123. That one was the hardest.”

| asked Kirk about how he would respond if he only received 85% accuracy and he said
he would go back and do it again, “Yeah, to get the best score.” He expressed interest in having
multiple rhythm modules that had a wide variety of rhythms: “Yeah, because I’d want to learn
lots of rhythms.”

Session #3

In session #3, Kirk played the newest harmony module that used a performance of two
cellos covering the popular song. After playing with the module I asked him what he was
thinking about, and he responded “To make up new things.”

We discussed having the freedom to improvise versus having more concrete tasks to
accomplish and Kirk said, “Maybe both would be good.” Kirk still felt challenged by the rhythm
module: “yeah, some of them are harder.” In his improvisations he liked to play the arpeggios,
and showed a very good ability to play the roots and thirds of the chords. He had learned the
chord progression well.

Kirk expressed an interest in learning to play music from Star Wars on the app. | asked

him if he likes doing one song at a time, as we have been doing in the study, or if he would rather
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do multiple songs at the same time. He answered, “I think I would like more than one song at a
time because I don’t want to have only one that I am good at and one that [ am not good at.” I
asked him how the prototype is different from his normal practice with repertoire. Kirk
responded, “When I practice, there is more of a set thing I have to practice. With the app, I can
do this, I can do that, and it’s not like practicing a piece, it’s more making something up.” I
asked if he thinks he improved and he said “Yeah.” And did you enjoy it, I asked? “Yeah, it’s
more creation and less stressful.”

Alex

Alex was the youngest participant in the study, younger than the call for participants
suggested. However, since his brother was in the study, his mother spoke to me about the fact
that Alex was a very gifted violin player and liked to experiment with improvisation. He was
only a few months younger than some other participants in the study and therefore was brought
in to participate. Alex really enjoyed himself in the first improvisation. Before starting, he asked,
almost in disbelief, “I can play anything? Can I come in anytime I want?” After a great
performance he said “It felt cool.”

After trying the rhythm module, | asked him what he thought, and Alex said “Well, I like
it because | like doing beats because | always think drumming is cool. And it’s kind of like
drumming. And you make a beat.” Alex was quickly able to name the four chords of the song in
the correct order.

Session #2

Alex enjoyed playing the rhythm module and was accurate most of the time. He was very

experimental in the improvisation sections, inventing complicated rhythms. “The circles actually

kind of help when they like pulse and also the arrows show which ones are going and you can
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listen to the drums to see how he’s doing it and then you follow what he’s doing but it’s still
really hard.” Alex responded that only 100% accuracy would be OK for him; he would continue
to do it until he got that score.

In the harmony module he liked to make clusters, sometimes playing all of the notes he
could manage at the same time. Alex expressed that he did not yet know the chords and instead,
“I just tried different notes.” He discovered that playing the indicated notes, the roots and thirds
created more sonority: “They always sounded good.” Alex also really enjoyed making patterns
and using them over all of the chords.

Session #3

Alex said he enjoyed the rhythm module the most because it was the most fun. He still
recognized the value of the harmony module and showed determination to improve: “Except this
one gets me to concentrate more, the other one is kind of more the fun one, this one is the one
where I’m trying to get better at it. I have to do this one well.”

Alex knew the four chords when asked, and could name the thirds as well. He expressed
that he had been having a lot of fun with the app. | asked him how it differed from the other
practice he was doing on his violin:

Because when you play on your violin it’s more like a test because you have to play the
notes and hear the rhythm in your head and play the notes to a rhythm and it’s slow to get
to one and fast to another. This one has the beat for you, and the song is practically going
for you which makes it more fun and easier.

Alex enjoyed the freedom that the prototype offered him: “I kind of like playing anything
to start off with but then maybe when | get more experience improvising I can be told what to do.
Because I don’t really know a lot about improvising right now.” | asked him if he thought he
knew more than at the beginning of the study. He said, “Yeah, we got to practice lots of it and

also learn rhythms. It was more new than right now it is.”
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Alex was interested in the idea of having an online community to share with. This is
something both boys do as part of their homeschooling; they participate in online educational
communities. Alex liked the idea of being able to share his music online: “Yeah, I could show
my friends and be, like, look at me!”

Questionnaire Responses—Kirk and Alex

Kirk gave himself a 3/10 in confidence in his first improvisation. After two weeks
working with the prototype, this increased to a 6/10, and after the entire four weeks, he reported
an 8/10.

Alex also saw considerable improvements in his perceived self-confidence, rating his
confidence with a score of {4-6-9}.

While neither of them felt that the control week helped them much to improvise better,
both rated the experience of using the prototype as beneficial to their improvisation, as evidenced
by their scores—Kirk {1-8-10}, and Alex {3-8-9}. They also both made improvement in how
well they knew where they were in the piece, with scores of—Kirk {3-8-10} and Alex {5-5-7}.
With regards to knowing what chord they were playing over, only Kirk displayed improvement
with scores of {3-7-8}. Kirk reported an increase in how well he was able to play rhythmically
with the beat of the song, scoring {5-5-9}, while Alex reported a small decline with scores of {7-
5-6}. Both boys reported an increase in how well they enjoyed improvisation as evidenced by
their scores—Kirk {7-8-9} and Alex {9-10-10}. They also increased their abilities to play
melodies that they enjoyed while improvising with scores of— Kirk {3-4-9} and Alex {1-9-4}.

Kirk’s comment regarding his improvisation on the first occasion was “it was hard
making the melody.” His final comment was simply “more confident.” Alex reported that

“improvising was very fun because you can play any chord you want and do any beats you like”
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displaying his appreciation of the sense of agency that improvisation allowed him.
Discussion

The combined data collection methods that informed the case studies create an
interesting and multi-faceted array of data for examining the application of the prototype to the
lives of 21%-century learners. The general enthusiasm and appreciation of the novelty and agency
in working with the prototype as opposed to working on repertoire or technique shows that there
may be a need for this kind of software. Furthermore, the positive results from the interviews and
questionnaires display the efficacy of an autonomous tool for creative music learning with
regards to student confidence, understanding music, and enjoying improvisation.

When the case study questionnaires are considered together, two of the questions
provided particularly interesting results. The first is the students’ report of confidence while

improvising (see Figure 7.3).
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Self-Reported Confidence Improvising
before, during (2 weeks) and after (4 weeks)
using prototype

IMPROVISATION | IMPROVISATION 2 IMPROVISATION 3

w—=Emma =®=(Cindy =*=Stella =®=Steve =—*=Kirk Alex

Figure 7-3: Confidence before, during and after using the prototype

While three of the students began the study with high levels of confidence, all six
students did in fact report at least some degree of improvement. The three students who began
the study with low confidence showed significant gains in their confidence after using the
prototype. The increase in the mean scores of all participants between the first improvisation
(M=6.25) and the final improvisation (M=9.25) showed a 48% increase in confidence following
four weeks of working with the prototype.

The second interesting result across participants was the response to the question about
whether the interventions helped students to improvise better (see Figure 7.4). Following the first

improvisation, students were asked:
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e How much did listening to the original and covers help you to improvise better?
Following the second and third improvisations, the question changed to:

e How much did your experience with the app help you to improvise better?
The mean score to the first question, regarding the first improvisation was (M=5.33). The second
question in the subsequent improvisation garnered mean scores of (M=9) and (M=9.58)
respectively. The increase between the first and third mean scores was 80%, demonstrating a

significant increase.

Amount that listening (Improvisation 1) and
using the prototype (Improvisations 2 & 3)
helped students improvise better.

10

o

IMPROVISATION | IMPROVISATION 2 IMPROVISATION 3

Emma Cindy Stiella ==®=Steve =—®=Kirk Alex

Figure 7-4: How much the prototype helped students improvise better

Across the participants there was agreement that students would want to use the

prototype for 20-30 minutes at a time, or complete four to six modules. At the conclusion of the
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study, | asked all of the case study students about the song, and if they were tired of listening to
and playing the same song. All students responded that they were not tired of it; they still liked it
and were happy to continue working with it. The chosen song was a high-quality pop song, that
achieved a position of #1 in the charts when it came out in the 1990s. The song quality may have
been one reason why they still liked it after having studied and played it for four weeks.
Potentially also helpful in this regard was the inclusion of the alternative interpretations in some
modules of the prototype. Or maybe their sustained interest in the music was due to the process
of discovery, learning, and creative participation cultivated by the prototype. The many layers of
exploration invited them to go deeper into the music, informing their understanding of rhythm
and harmony, and providing an opportunity to practice these concepts in a creative musical

context.
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CHAPTER 8: POSTLUDE: CONCLUSIONS AND FUTURE RESEARCH

Music is no longer made to be represented or stockpiled, but for participation in
collective play, in an ongoing quest for new, immediate communication, without ritual
and always unstable. It becomes nonreproducible, irreversible. Jacques Attali, 1977 (cited
in Lewis, 2009, p. 4)

As eluded to in the words of Jacques Attali, the musical processes in recent times have
shifted and altered to such an extent that music learners may not be most aptly served by a focus
on repertoire performance. The design and implementation of learning mechanisms that
challenge learners to become fluent in the language of music may serve to enhance their
understanding and capacity to interact musically. This can provide students with the creative
agency to interact within a fluid musical landscape. In a process of renewal, improvisation
emerges as a key musical process, poised to advance musical experiences in the 21 century by
creating a disposition for communicative and creative musicianship. While musical literacy (the
ability to read music) endures as a critical component of music learning, musical fluency (the
ability to interact creatively with music) deserves equal emphasis.

At the same time, recent technological innovations may enable constructionist-inspired
learning environments that facilitate an active and creative approach to music learning, while
simultaneously making it more widely accessible. Discovering the potential for teaching music
creatively with the aid of these technologies is a principle aim of this work. The capacity to
embed learning within listening, while aided by touch screen interaction and maobile technology,

stands to advance music learning considerably. The framework for CMLT is a guide for the
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development of this kind of technology, incorporating long-standing knowledge about music
learning and improvisation with recent technological innovations.
Methodology

The use of a research-creation methodology in this work was essential for providing
creative iteration and advancement in the field. The preliminary research and analysis therefore
operates as part of the process of creative design, informing and substantiating the development
of the framework for CMLT and the software application.

As stated by Natalie Loveless, “research-creation not only hybridizes artistic and
scholarly methodologies, it also legitimizes hybrid outputs” (20153, p. 41). The framework for
Creative Music Learning with Technology and the subsequent software application break away
from traditional results in music education research. While the qualitative study involving user
testing provides insight and evaluation of the efficacy and potential use of the software, the
framework, and software prototype, along with the preliminary research are paramount to the
overall work.

Contributions

The framework for CMLT was created in order to contribute to the advancement of
music learning in the 21% century, such that anyone learning or playing music may be given the
opportunity to create spontaneously from a place of understanding and through a process of
doing. This project was guided by research questions that emerged throughout a creative
methodological process beginning with the initial research question:

How can the literature, methodologies, and experiments conducted within the field of
improvisation pedagogy inform the creation of a technology-assisted teaching framework
for providing instrumental music students with creative agency through a dialogic
approach to learning repertoire and improvising?
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This question situates the creative development of the framework and prototype within
the existing body of knowledge and pedagogies of improvisation, and served as the starting point
for subsequent theoretical work. In the present context, dialogic is meant to signify a
communicative facility with the musical language, such that a musician can participate in an
improvisatory musical interaction, both with existing musical works, and with other artists—
musicians and otherwise.

A theoretical analysis of improvisation pedagogy began with a discussion of
improvisation as a more democratic and embodied form of music making than one with a sole
focus on performance of repertoire. Following this discussion lies an historical overview of
improvisation pedagogies in western classical music and jazz, a review of important educators
and scholars in the field, and a selection of models, classifications, important publications, and
research studies. Similarities between pedagogical approaches to improvisation are apparent.
Some important elements include an emphasis on listening, on internalizing and understanding
harmony, and in the development of patterns. Freedom, embodiment, and a safe space were also
found to be important.

Constructionism, or learning by making, is used as an inspiration for an examination of
media for improvisation pedagogy. A history of media for improvisation pedagogy precedes an
evaluative survey of existing iOS applications for learning to improvise. This survey describes a
range of tools that can assist music learners with improvisation, however it also clarifies the need
for software that has pedagogical depth and widespread application for various music learners.
Additionally, none of the apps surveyed took advantage of the ability to embed music learning

within music listening.
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An assimilation of the previous research was used in the development of a framework
designed to cultivate a creative and dialogic disposition to music. The framework simultaneously
incorporates aspects from existing knowledge and tools while exploring the capacities of
technology and creative design to further assist in creative music learning. CMLT was developed
with five core principles that may be adapted for other creative music learning scenarios, and
was subsequently elaborated specifically for teaching musical fluency and improvisation.

The first principle places learning within interactive listening, facilitated by touch-based
interaction. Musical study is focused on one work at a time, and the use of multiple
interpretations of the work is therefore beneficial. The process of learning through multiple
sessions of interactive listening facilitates the construction of a cognitive model of the song form,
while simultaneously teaching students to interact creatively with the music.

The second principle of the framework is sequential pedagogy, referring to not only the
scaffolding of learning based on student advancement through interactive tasks, but also on the
specific pedagogical sequence that presents rhythm before harmony, followed by melody. The
study of rhythm, harmony and melody are likewise used to develop an understanding of form.

The third principle is concerned with the transfer of knowledge and skills from the
interactive listening sequences directly to one’s instrument. Accompaniment tracks are used to
mimic the song structure, rhythm, tempo and key of the original work. Students are prepared by
having to continuously improvise with the musical components in the interactive listening
module, thus musical memory may transfer internalized principles directly to their instrument.

The fourth principle is continuous creative engagement. For students to learn to be
creative with the musical language, they must be encouraged to be creative throughout the

learning process. The sequential pedagogy permits students to improvise with simple, attainable
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tasks in order to increase confidence and nurture their ability to be musically creative. Creative
agency is further cultivated in the safe space of autonomous music learning so that
improvisational skills may be developed within a criticism-free environment. The cultivation of
confidence in one’s musical skills will ideally transfer to collaborative performances with other
musicians.

The final principle of the CMLT framework involves the use of assessment and tracking
components to provide a more complex instructional environment, capable of real-time feedback
and tracking of user engagement and progress. Motivational gameplay can make use of the
feedback mechanisms to enhance the student experience. Additionally, students can record and
playback their improvisations for self-evaluation.

The next phase of the research-creation methodology concerned the creation of a physical
manifestation of the framework in order to test it with music students and teachers. A prototype
was developed for iOS devices and a subsequent study examined fourteen middle school
instrumentalists and seven expert teachers using the prototype. This two-phased study examined
prototype effectiveness and student confidence improvising following extended use. Results
revealed a positive reception of the prototype as a tool for learning to improvise. Students and
teachers reported an ability to improve rhythmic performance, aural skills, and understanding of
harmony and demonstrated the ability to transfer these skills to playing their instrument with
accompaniment. The freedom and creative agency supported in learning were appreciated for
being distinct from typical music learning contexts. Students reported that using the prototype
allowed them to experience music-making in a way that invited personal input and creativity,

considered a substantial departure from the musical activities to which they were accustomed.
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An important aim of this study that emerged through the process of research-creation was
the evaluation of students’ confidence in improvising after having used the software for an
extended period of time. The results of this portion of the study were positive, and all six of the
long-term users reported an increased confidence in improvising after using the prototype for
four weeks. Furthermore, the three students who began the study with low levels of confidence
increased their confidence substantially. Considering the considerable research that shows the
correlation of confidence to successful improvisation, these results suggest the potential for the
framework and prototype to assist 21%-century music learners in attaining this skill.

Limitations

In order to support creative design and innovation, this work took a broader approach
than is most often undertaken in doctoral work. Due to a choice of favoring breadth over depth,
the theoretical analysis unfortunately omits important scholarly work from the fields of music
learning, improvisation, technology, listening, and educational game development. Additionally,
the survey of software for learning to improvise is limited to those available on iOS devices.

Initially, a more complex and elaborate software prototype was designed including a
module on melody and an additional complete lesson based on a classical work. Furthermore,
elements such as a reward system, enhanced instructional sequences, a social component,
instrument transposition, and various difficulty levels were envisioned for the software, but the
complexity of programming these features was not practical for the study and therefore the
software prototype is limited in scope in many ways. Essential components in the process of
learning to improvise idiomatically such as voice leading, motivic development, variation,
cadential patterns, embellishment, and guide tones are not included. Furthermore, exploration of

elements of musical expression such as dynamics, timbre, texture, color, phrasing, intensity,
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energy, relation to breath, emotions, feelings, sentiment, articulation, communication, accents,
and nuance, integral to the development of artistic freedom and one’s own musical voice, are not
included. These expressive elements can and should be introduced in the early stages of
improvisation.

Limitations in the study likewise bear mention. Because the iterative design of the
prototype was an important objective, interaction with student participants was carried out in a
positive and open approach. My own knowledge of the prototype and its aims were not
concealed, but rather worked to inform and strengthen student interactions with the prototype,
and may have affected results. Participants were all sampled from a similar population and
results are therefore limited. The sample size of long-term users was small, and there was no
control group, making this study more exploratory than experimental. To increase
generalizability, a larger and more diverse sampling should be tested, and a control group would
provide experimental validity.

Future Research

The findings in the theoretical analysis of improvisation pedagogy revealed many
similarities between approaches to learning to improvise. It was not within the scope of this work
to perform an in-depth, comparative analysis of these methodologies and traditions, however
such a study could be instrumental for future advancement in the field. Likewise, the
examination of technologies for autonomous music learning could be made more in-depth by
investigating the research that has been conducted in educational technology and mobile-
learning. The considerable body of literature in game design, motivational design, and

gamification would further enhance the development of a tool.
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Further testing of the framework for CMLT is imperative in order to further understand
its applicability to 21%-century music learners. One avenue for future study would be more
rigorous testing of student confidence through use of the framework. Testing students from
diverse populations would also strengthen the results by providing a wider demographic. The
prototype created for this study could be further developed and subsequently tested with the
inclusion of features such as those mentioned, including melodic tasks, expressive tasks,
increased instructional features, and a social component. An experiment with the software that
employs an instrument for assessing improvisation achievement, aural abilities, creativity, or
other factors would likewise produce interesting results. The relationship between confidence
and gender present another interesting avenue for further research. Previous experiments have
shown that females are less confident improvisors than males (Wehr-Flowers, 2006), which leads
to the question—is a tool like the developed prototype a potentially disruptive device for
affecting differences between the confidence of male and female musicians? These types of
questions are important in order to understand the full potential and signification of CMLT for
21%-century learners.

Final Thoughts

In a moment when curricular reform is occurring in music learning and education,
improvisation and composition, as creative musical processes, are being brought to the forefront
as key educational objectives. Improvisation emerges as a legitimate and constructive means of
fostering a renewal of creative agency for contemporary music students. Critical and progressive
works in the field of music education are an essential measure in order to begin to re-imagine the
place and importance of improvisation for music students of today. Such works may contribute

to the emerging field of critical studies in improvisation, as well as arts education, educational
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reform, and creativity studies, by furthering the importance of creative student contribution
within the process of learning and participating in the arts.

As music educators grapple with the best ways to incorporate improvisation in their
teaching, research that presents new approaches and tools can be immensely useful, both for
potential adoption of these tools, and as informative contributions to instructional designers and
developers. It is clear that mobile learning will only become more pervasive, and studies that
examine not only their efficacy, but also explore their potential applications, stand to influence
and define future developments.

Technologically enhanced listening accompanied by gestural feedback may become a
tool of great significance for learners in the 215 century. Existing between the acts of musical
study, practice, performing, and listening, such software may provide students with an intimate
perception and feeling for music that can transfer into performance, listening, improvisation,
composition, and any activity that involves a developed aural sense. The practice of actively
listening can be enhanced and work in tandem with practices such as those developed by R.
Murray Shafer, Pauline Oliveros, John Stevens, and Butch Morris.

Creative freedom should be at the core of music education. Existing pedagogical systems
that place these skills prominently, such as those developed by Dalcroze, Orff, Gordon, Sarath,
Azzara, and Molina are praiseworthy for their focus on developing fluid musicians capable of
communicating in the language of music. Unfortunately, the values inherent in these
methodologies, such as developing an improvisational capacity in students, have not yet become
principle objectives in music learning. This signifies the importance of perseverance in the

advancement of creative music learning.
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Furthermore, the prototype testing from this study provides insight into 21%-century
music learners, with their unique set of skills, needs, interests, and learning preferences. It is
from an informed understanding of our teaching tools and our students that we can begin to
imagine the disruption of a canon-centered practice. By doing so, we give students an enhanced
ability to interact with traditional forms, and we ensure that they are not afraid to move outside

of them and chart their own course.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 255

WORKS CITED

Abramson, R. M. (1980). Dalcroze-based improvisation. Music Educators Journal, 66(5), 62—68.

Adkins, M. R. (2005). Internet resources in piano and piano pedagogy. Music Reference Services
Quarterly, 8(4), 77-89.

Aebersold, J. (2000). How to play jazz & improvise, Vol. 1. New Albany, IN: Jamey Aebersold.

Agrell, J. (2008). Improvisation games for classical musicians. Chicago, IL: GIA Publications.

Allison, J., Holmes, D., Berkowitz, Z., Pfalz, A., Conlin, W., & Hwang, N. (2016).
Programming music camp: Using web audio to teach creative coding. Presented at the
2nd Web Audio Conference (WAC), Atlanta, Georgia. Retrieved from
https://smartech.gatech.edu/handle/1853/54601

Alperson, P. (1984). On musical improvisation. The Journal of Aesthetics and Art Criticism,
43(1), 17-29.

app - definition of app in English | Oxford Dictionaries. (n.d.). Retrieved January 6, 2017, from
https://en.oxforddictionaries.com/definition/app

App Annie. (2016). Retrieved October 20, 2016, from https://www.appannie.com/

App stores: Number of apps in leading app stores 2016. (2016, June). Retrieved October 26,
2016, from https://www.statista.com/statistics/276623/number-of-apps-available-in-
leading-app-stores/

Ark, S. D. V., Nolin, W. H., & Newman, I. (1980). Relationships between musical attitudes, self-
esteem, social status, and grade level of elementary children. Bulletin of the Council for
Research in Music Education, (62), 31-41.

Arthur, C. (2012, January 24). The history of smartphones: Timeline | Technology. Retrieved
October 26, 2016, from
https://www.theguardian.com/technology/2012/jan/24/smartphones-timeline

Ashburn, E. (2006). Attributes of meaningful learning using technology. In Elizabeth Alexander
Ashburn & Robert E Floden (Eds.), Meaningful learning using technology: What
educators need to know and do. New York, NY: Teachers College Press.

Assayag, G., Bloch, G., & Chemillier, M. (2006). Omax-Ofon. In Sound and Music Computing
(SMC) 2006 (pp. 1-1). Retrieved from https://hal.archives-ouvertes.fr/hal-01161346/

Ayari, M., & McAdams, S. (2003). Aural analysis of Arabic improvised instrumental music
(Tagstim). Music Perception: An Interdisciplinary Journal, 21(2), 159-216.

Azzara, C. D. (1992). The effect of audiation-based improvisation techniques on the music
achievement of elementary instrumental music students (Doctoral dissertation).
University of Rochester, Rochester, NY.

Azzara, C. D. (1993). Audiation-based improvisation techniques and elementary instrumental
students’ music achievement. Journal of Research in Music Education, 41(4), 328-342.

Azzara, C. D. (1999). An aural approach to improvisation. Music Educators Journal, 86(3), 21.

Azzara, C. D. (2002). Improvisation. 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. 171-187). Oxford, UK: Oxford University Press.

Azzara, C. D., & Grunow, R. F. (2006). Developing musicianship through improvisation.
Chicago, IL: GIA Publications.

Bailey, D. (1993). Improvisation: Its nature and practice in music. New York, NY: Da Capo
Press.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 256

Baker, D. (1988). Jazz improvisation: A comprehensive method for all musicians. Rev. ed. (2nd
ed.). Van Nuys, CA: Alfred Pub Co.

Baker, D. (1989). David baker’s jazz pedagogy: A comprehensive method of jazz education for
teacher and student. Van Nuys, CA: Alfred Music Publishing.

Baker, D., & Green, L. (2013). Ear playing and aural development in the instrumental lesson:
Results from a “case-control” experiment. Research Studies in Music Education, 35(2).
https://doi.org/10.1177/1321103X13508254

Balfour, W. H. (1988). An analysis of the status of jazz education in the preparation of music
educators in selected California universities (Doctoral dissertation). University of
Northern Colorado, Greely, CO.

Bandura, A. (1994). Self-efficacy. New York, NY: Freeman.

Barkley, M. (2006). Assessment of the national standards for music education: A study of
elementary general music teacher attitudes and practices (Master’s thesis). Wayne State
University, Detroit, M.

Barrett, J. R., & Webster, P. R. (2014). The musical experience: Rethinking music teaching and
learning. New York, NY: Oxford University Press.

Bash, L. (1986). The effectiveness of three instructional methods on the acquisition of jazz
improvisation skills (Doctoral dissertation). State University of New York at Buffalo,
Buffalo, NY. Retrieved from University Microfilms.

Bauer, W. (2010). Technological pedagogical and content knowledge for music teachers. In
Proceedings of Society for Information Technology & Teacher Education International
Conference (pp. 3977-3980). Retrieved from
https://www.editlib.org/p/34001/proceeding_34001.pdf

Bauer, W. I, 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

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

Beegle, A. C. (2001). An examination of Orff-trained general music teachers’ use of
improvisation with elementary school children (Master’s thesis). University of St.
Thomas, Saint Paul, MN.

Beegle, A. C. (2006). Children at work in their musical expression: A classroom-based study of
small group improvisation (Doctoral dissertation). University of Washington, Seattle,
WA.

Beghin, T. (2015). The virtual Haydn: Paradox of a twenty-first century keyboardist. Chicago,
IL: University of Chicago Press.

Bell, C. L. (2003). Beginning the dialogue: Teachers respond to the national standards in music.
Bulletin of the Council for Research in Music Education, (156), 31-42.

Bengtsson, S. L., Csikszentmihalyi, M., & Ullén, F. (2007). Cortical regions involved in the
generation of musical structures during improvisation in pianists. Journal of Cognitive
Neuroscience, 19(5), 830-842.

Bennett, S., Maton, K., & Kervin, L. (2008). The “digital natives” debate: A critical review of
the evidence. British Journal of Educational Technology, 39(5), 775-786.
https://doi.org/10.1111/j.1467-8535.2007.00793.x

Benward, B., & Wildman, J. (1984). Jazz improvisation in theory and practice. Dubuque, IA:
Wm. C. Brown Publishers.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 257

Berard, M. (1998). Production and evaluation of a self-instructional method for teaching jazz
guitar (Master’s thesis). Concordia University, Montreal, Canada.

Bergmann, K. M. (2012). A guide to pedagogical resources for improvisation on violin, viola,
cello, and bass (Doctoral dissertation). University of Georgia, Athens, GA. Retrieved
from http://getd.libs.uga.edu/pdfs/bergmann_karen_m_201205_dma.pdf

Berkowitz, A. (2010). The improvising mind: Cognition and creativity in the musical moment.
New York, NY: Oxford University Press.

Berliner, P. (1994). Thinking in jazz: The infinite art of improvisation. Chicago, IL: University of
Chicago Press.

Biasutti, M. (2015). Pedagogical applications of cognitive research on musical improvisation.
Frontiers in Psychology, 6. Retrieved from
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4426722/

Bisharat, C. (1998). Beyond classical violin: An introduction to the world of improvisation. Port
Chester, NY: Cherry Lane Music.

Bitz, M. E. (1998). A description and investigation of strategies for teaching classroom music
improvisation (Doctoral dissertation). Columbia University, New York, NY.

Blom, D. (2006). Beyond the cover version: Encouraging student performers to produce original
interpretations of popular songs. International Journal of Music Education, 24(2), 159—
167. https://doi.org/10.1177/0255761406065477

Borgo, D. (2005). Sync or swarm: Improvising music in a complex age. New York, NY':
Continuum International Publishing Group.

Born, G. (2005). On musical mediation: Ontology, technology and creativity. Twentieth-Century
Music, 2(1), 7-36. https://doi.org/10.1017/S147857220500023X

Bowles, C. L. (1998). Music activity preferences of elementary students. Journal of Research in
Music Education, 46(2), 193-207.

Bowman, W. (2007). Who is the “we”? Rethinking professionalism in music education. Action,
Criticism, and Theory for Music Education, 6(4), 109-131.

Bowman, W. D. (1988). Doctoral research in jazz improvisation pedagogy: An overview.
Bulletin of the Council for Research in Music Education, (96, Spr), 47-76.

Bradshaw, M. (1980). Improvisation and comprehensive musicianship. Music Educators
Journal, 113-115.

Brenan, C. P. L. (2006, April). A descriptive analysis of curricula in Canadian undergraduate
jazz studies programs (Doctoral dissertation). University of Alberta, Edmonton, Canada.

Bresler, L. (1995). Ethnography, phenomenology and action research in music education.
Quarterly Journal of Music Teaching and Learning, 6, 4-17.

Brockmann, N. (2009). From sight to sound: Improvisational games for classical musicians.
Bloomington, IN: Indiana University Press.

Brophy, T. S. (2002). The melodic improvisations of children aged 6-12: A developmental
perspective. Music Education Research, 4(1), 73-92.

Brown, A. (2014). Music technology and education: Amplifying musicality. New York, NY':
Routledge.

Brown, A. R. (2007). Computers in music education: Amplifying musicality. New York, NY:
Routledge.

Bruner, J. S., & Bruner, J. S. (2009). Actual minds, possible worlds. Cambridge, MA: Harvard
University Press.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 258

Bull, M. (2006). Investigating the culture of mobile listening: From Walkman to iPod. In K.
O’Hara & B. Brown (Eds.), Consuming music together: Social and collaborative aspects
of music consumption technologies (pp. 131-149). Dordrecht, NL: Springer.

Burgess, R. J. (2014). The history of music production. New York, NY: Oxford University Press.

Burnard, P. (2007). Reframing creativity and technology: Promoting pedagogic change in music
education. Journal of Music, Technology & Education, 1(1), 37-55.

Burrows, J. (2004). Resonances: Exploring improvisation and its implications for music
education (Doctoral dissertation). Simon Fraser University, Vancouver, Canada.

Burton, L. (1990). Comprehensive musicianship: The Hawaii music curriculum project. The
Quarterly Journal of Music Teaching and Learning, 1(3), 67—76.

Byo, S. J. (1997). General education classroom teachers’ and music specialists ’ perceived
ability to implement the national standards for music education. (Unpublished
dissertation). Florida Atlantic University, Boca Raton, FL. Retrieved from
http://elibrary.ru/item.asp?id=5545035

Byo, S. J. (1999). Classroom teachers’ and music specialists’ perceived ability to implement the
National Standards for Music Education. Journal of Research in Music Education, 47(2),
111-123. https://doi.org/10.2307/3345717

Cahnmann-Taylor, M., & Siegesmund, R. (2013). Arts-based research in education:
Foundations for practice. New York, NY: Routledge.

Cain, T. (2004). Theory, technology and the music curriculum. British Journal of Music
Education, 21(02), 215-221. https://doi.org/10.1017/S0265051704005650

Campbell, J. M. (2015). Beyond harmony: Incorporating rhythmic elements of jazz
improvisation through pedagogy and curriculum (Doctoral dissertation). University of
Northern Colorado, Greeley, CO.

Campobell, P. S. (1990). Crosscultural perspectives of musical creativity. Music Educators
Journal, 76(9), 43-46.

Campbell, P. S. (1991). Lessons from the world: A cross-cultural guide to music teaching and
learning. New York, NY: Schirmer Books.

Campbell, P. S. (1991). Unveiling the mysteries of musical spontaneity. Music Educators
Journal, 78(4), 21-24. https://doi.org/10.2307/3398332

Campbell, P. S. (2003). Ethnomusicology and music education: Crossroads for knowing music,
education, and culture. Research Studies in Education, 21(1), 16-30.

Campbell, P. S. (2005). Deep listening to the musical world. Music Educators Journal, 92(1),
30-36. https://doi.org/10.2307/3400224

Campbell, P. S. (2009). Learning to improvise music, improvising to learn music. In Musical
improvisation: Art, education, and society (pp. 119-142). Urbana, IL: University of
Illinois Press.

Campobell, P. S. (2011). Songs in their heads: Music and its meaning in children’s lives. New
York, NY: OUP USA.

Campbell, P. S., Convener, T. F., Sarath, E., Chattah, J., Higgins, L., Levine, V. L., ... Rice, T.
(2014). Transforming music study from its foundations: A manifesto for progressive
change in the undergraduate preparation of music majors. College Music Society.
Retrieved from
http://www.workmanband.com/uploads/3/2/1/5/32155341/tfumm_report.pdf

Campbell, P. S., & Scott-Kassner, C. (2013). Music in childhood: From preschool through the
elementary grades. Boston, MA: Schirmer Books.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 259

Campbell, P. S., & Wade, B. C. (2004). Teaching music globally: Experiencing music,
expressing culture and thinking musically. New York, NY: Oxford University Press.

Candlin, F. (2000). Practice-based doctorates and questions of academic legitimacy. Journal of
Art & Design Education, 19(1), 96-101.

Carlisle, K. (2014). Handheld technology as a supplemental tool for elementary general music
education. General Music Today, 27(2), 12-17.

Castoriadis, C. (1997). Phusis and autonomy. In D.A. Curtis (Ed.), World in Fragments: writings
on politics, society, psychoanalysis, and the imagination (pp. 331-341). Stanford, CA:
Stanford University Press.

Cayari, C. (2011). The YouTube effect: How YouTube has provided new ways to consume,
create, and share music. International Journal of Education & the Arts, 12(6), 1-30.

Chapman, O. B., & Sawchuk, K. (2012). Research-creation: Intervention, analysis and “family
resemblances.” Canadian Journal of Communication, 37(1). Retrieved from http://cjc-
online.ca/index.php/journal/article/view/2489

Chappell, J. (2014). The definitive guide to mastering music improvisation. Retrieved November
16, 2016, from https://www.udemy.com/the-definitive-guide-to-mastering-music-
improvisation/

Chess, S. L. (2005). Keyboard improvisation characteristics of freshman and sophomore
instrumental and vocal music majors (Doctoral dissertation). The Ohio State University,
Columbus, OH.

Choate, R. A. (1968). Documentary report of the Tanglewood Symposium. Music Educators
National Conference. Washington, DC. Retrieved from
http://www.bu.edu/tanglewoodtwo/about/document-report.pdf

Christiansen, C. (2001). Essential jazz lines in the style of Charlie Parker. Pacific, MO: Mel Bay
Publications.

Chung, B., & Thurmond, D. (2007). Improvisation at the piano: A systematic approach for the
classically trained pianist. Van Nuys, CA: Alfred Music Publishing.

Chyu, Y. E. (2004). Teaching improvisation to piano students of elementary to intermediate
levels (Doctoral dissertation). Ohio State University, Columbus, OH.

Ciorba, C. R. (2006). The creation of a model to predict jazz improvisation achievement
(Doctoral dissertation). University of Florida, FL. Retrieved from
http://scholarlyrepository.miami.edu/dissertations/2396/

Clark, V. L. P., & Creswell, J. W. (2008). The Mixed Methods Reader. Thousand Oaks, CA:
SAGE.

Coker, J. (1975). The jazz idiom. Englewood Cliffs, N.J.: Prentice Hall.

Coker, J. (1987). Improvising jazz (1st Fireside ed.). New York, NY: Simon & Schuster.

Coker, J. (1997). Elements of the jazz language for the developing improvisor. Van Nuys, CA:
Alfred Publishing Company.

Cosmo, E. D., & Cosmo, L. D. (2002). The path to jazz improvisation: A compilation of
previously published magazine articles: [more than 30 lessons for all instrumentalists].
Milwaukee, WI: Hal Leonard.

Csikszentmihalyi, M. (2009). Creativity: Flow and the psychology of discovery and invention.
New York, NY: HarperCollins.

Csikszentmihalyi, M., & Rich, G. (1997). Musical improvisation: A systems approach. In R. K.
Sawyer (Ed.), Creativity in performance (pp. 43-66). Greenwich, CT: Ablex.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 260

Cumming, J. E. (2013). Renaissance improvisation and musicology. Music Theory Online, 19(2).
Retrieved from http://mtosmt.org/issues/mt0.13.19.2/mto.13.19.2.cumming.html
Custodero, L. A. (2002). Seeking challenge, finding skill: Flow experience and music education.

Arts Education Policy Review, 103(3), 3-9.

Day, T. (2002). A Century of recorded music: Listening to musical history. New Haven, CT:
Yale University Press.

de Bezenac, C., & Swindells, R. (2009). No pain, no gain? Motivation and self-regulation in
music learning. International Journal of Education & the Arts, 10(16), 1-34.

Decti, E. L., & Ryan, R. M. (2000). The “what” and “why” of goal pursuits: Human needs and
the self-determination of behavior. ResearchGate, 11(4), 227-268.

Delia-Pietra, C. J., & Campbell, P. S. (1995). An ethnography of improvisation training in a
music methods course. Journal of Research in Music Education, 43(2), 112-126.
https://doi.org/10.2307/3345673

Denis, G., & Jouvelot, P. (2005). Motivation-driven educational game design: Applying best
practices to music education. In Proceedings of the International Conference on
Advances in Computer Entertainment Technology (pp. 462-465). New York, NY: ACM
Press.

Deubener, J., Velamuri, V. K., & Schneckenberg, D. (2016). A typology of freemium business
models for mobile applications. In ECIS 2016 Proceedings. Retrieved from
http://aisel.aisnet.org/ecis2016_rp/59

Dewey, J. (1948). Reconstruction in philosophy. Mineola, NY: Dover Publications.

Dick, W., Carey, L., Carey, J. O., & others. (2001). The systematic design of instruction (5 ed.).
New York, NY: Longman. Retrieved from
http://www.idetportfolio.com/uploads/7/2/2/5/7225909/thesystematicdesignofinstruction_
evaluation.pdf

Dove, D. (2016). 14 The music is the pedagogy. In A. Heble & M. Laver (Eds.), Improvisation
and music education: Beyond the Classroom. New York, NY: Routledge.

Duke, R. A. (2005). Intelligent music teaching: Essays on the core principles of effective
instruction. Austin, TX: Learning and Behavior Resources.

Duke, R. A., & Pierce, M. A. (1991). Effects of tempo and context on transfer of performance
skills. Journal of Research in Music Education, 39(2), 93-100.

Dunscomb, J. R., & Hill, W. (2002). Jazz pedagogy: The jazz educator’s handbook and resource
guide. Van Nuys, CA: Alfred Music Publishing.

Eisner, E. W. (1993). Forms of understanding and the future of educational research.
Educational Researcher, 22(7), 5-11.

Ellinger, J., & Baker, M. (1990). MiBAC™ Jazz Improvisation Software [computer software].

Elliot, D. J. (2005). Praxial music education: Reflections and dialogues. New York, NY: Oxford
University Press.

Elliott, D. J. (1995). Music matters: A new philosophy of music education. New York, NY:
Oxford University Press.

Ferguson, S., & Wanderley, M. M. (2010). The McGill Digital Orchestra: An interdisciplinary
project on digital musical instruments. Journal of Interdisciplinary Music Studies, 4(2),
17-35.

Finch, M., Quinn, S. L., & Waterman, E. (2016). Improvisation, adaptability, and collaboration:
Using AUMI in community music therapy. In Voices: A World Forum for Music Therapy
16(3). Retrieved from https://normt.uib.no/index.php/voices/article/view/834



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 261

Finney, J., & Burnard, P. (2007). Music education with digital technology. New York, NY:
Continuum. Retrieved from
http://public.eblib.com/EBLPublic/PublicView.do?ptilD=436017

Fischlin, D., & Heble, A. (2004). The other side of nowhere: Jazz, improvisation, and
communities in dialogue. Middletown, CT: Wesleyan University Press.

Fischlin, D., Heble, A., & Lipsitz, G. (2013). The fierce urgency of now: Improvisation, rights,
and the ethics of cocreation. Durham, NC: Duke University Press.

Flohr, J. W. (1979). Musical improvisation behavior of young children (Doctoral dissertation).
University of Illinois at Urbana-Champaign, Urbana, IL.

Folkestad, G. (2006). Formal and informal learning situations or practices vs formal and informal
ways of learning. British Journal of Music Education, 23(2), 135.

Fraser, W. A. (1983). Jazzology: A study of the tradition in which jazz musicians learn to
improvise (Afro-American). (Doctoral dissertation). University of Pennsylvania.
Philadelphia, PA.

Frayling, C. (1997). Practice-based doctorates in the creative and performing arts and design.
Staffordshire, UK: UK Council for Graduate Education.

Friedman, L. (2013, July 8). The app store turns five: A look back and forward. Macworld.
Retrieved October 26, 2016, from http://www.macworld.com/article/2043841/the-app-
store-turns-five-a-look-back-and-forward.html

Fujinaga, I., Vigliensoni, G., & Knox, H. (2015). The making of a computerized harpsichord for
analysis and training. (pp. 44-45). Presented at the International Symposium on
Performance Science, Kyoto, JP: Abstract of the International Symposium on
Performance Science.

Gagne, C. R. (2014). Improvisation within the beginning band curriculum: Creating a
comprehensive improvisational resource for the middle school music educator (Doctoral
dissertation). University of Miami, Miami, FL. Retrieved from
http://scholarlyrepository.miami.edu/oa_dissertations/1200/

Giacco, G., & Coquillon, S. (2016). On the process of sound creation: Some models for teaching
artistic creation in music using a soundpainting project in a French primary school.
Visions of Research in Music Education, 28(June), 1-48.

Giotta, D. P. (2015). Agency and identity: A collective case study of the learning experiences of
high school students in a music technology course (Master’s thesis). Case Western
Reserve University, Cleveland, OH.

Goehr, L. (1992). The imaginary museum of musical works: An essay in the philosophy of music.
Oxford, UK: Clarendon Press.

Goggin, G. (2012). Cell phone culture: Mobile technology in everyday life. New York, NY:
Routledge.

Goldman, J. I. (2010, April). The shape of jazz education to come: How jazz musicians develop a
unique voice within academia (Master’s thesis) Department of Music Research, Music
Education, McGill University, Montreal, CA.

Goldstein, M. (1988). Sounding the full circle: Concerning music improvisation and other
related matters. Sheffield, VT: M. Goldstein.

Goolsby, T. W. (1999). Assessment in instrumental music. Music Educators Journal, 86(2), 31—
50. https://doi.org/10.2307/3399587

Gordon, E. (1988). Learning sequences in music: Skill, content, and patterns. Chicago, IL:
G.I.A. Publications.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 262

Gordon, E. (1999). All about audiation and music aptitudes. Music Educators Journal 86(2), 41-
44. Retrieved from http://library.sc.edu/music/gordon/361.pdf

Gordon, E. (2003). Improvisation in the music classroom: Sequential learning. Chicago, IL: GIA
Publications.

Gordon, E. (2007). Learning sequences in music: A contemporary music learning theory.
Chicago, IL: GIA Publications.

Gordon, E. (2009). Rhythm: Contrasting the implications of audiation and notation. Chicago, IL:
GIA Publications.

Gould, C. S., & Keaton, K. (2000). The essential role of improvisation in musical performance.
The Journal of Aesthetics and Art Criticism, 58(2), 143-148.

Gray, N. (2010). Of one family? Improvisation, variation, and composition in Balinese Gendér
Wayang. Ethnomusicology, 54(2), 224-256.

Green, L. (2002). How popular musicians learn: A way ahead for music education. Aldershot,
UK: Ashgate Publishing, Ltd.

Green, L. (2009). Music, informal learning and the school: A new classroom pedagogy.
Aldershot, UK: Ashgate Publishing, Ltd.

Greene, J. C., Caracelli, V. J., & Graham, W. F. (1989). Toward a conceptual framework for
mixed-method evaluation designs. Educational Evaluation and Policy Analysis, 11(3),
255-274. https://doi.org/10.3102/01623737011003255

Greenhow, C., Robelia, B., & Hughes, J. E. (2009). Learning, teaching, and scholarship in a
digital age. Educational Researcher, 38(4), 246-259.
https://doi.org/10.3102/0013189X09336671

Grunow, R. F. (2005). Music learning theory: A catalyst for change in beginning instrumental
music instruction. In The development and practical application of music learning
theory, 179-200. Chicago, IL: GIA Publications.

Guderian, L. V. (2008). Effects of applied music composition and improvisation assignments on
sight-reading ability, learning in music theory and quality in soprano recorder playing
(Doctoral dissertation). Northwestern University, Evanston, IL.

Guido, M., & Khoury, S. (2017). Improvisation and technology in the counterpoint classroom.
forthcoming.

Guilbault, D. M. (2009). The effects of harmonic accompaniment on the tonal improvisations of
students in first through sixth grade. Journal of Research in Music Education, 57(2), 81—
91. https://doi.org/10.1177/0022429409337201

Haier, R. J., & Jung, R. E. (2008). Brain imaging studies of intelligence and creativity: What is
the picture for education? Roeper Review, 30(3), 171-180.

Hall, T. (2009). Free improvisation: A practical guide. Boston, MA: Bee Boy Press.

Harel, I., & Papert, S. (1990). Software design as a learning environment. Interactive Learning
Environments, 1(1), 1-32.

Hargreaves, D. J., Marshall, N. A., & North, A. C. (2003). Music education in the twenty-first
century: A psychological perspective. British Journal of Music Education, 20(02), 147—
163.

Harland, J. (2005). The arts-education interface: A mutual learning triangle? National
Foundation for Educational Research.

Harmon, J. (1995). Improvise! Westford, MA: JIME.

Hart, D. E. (2011). Beginning jazz improvisation instruction at the collegiate level (Doctoral
dissertation). University of Rochester, Eastman School of Music, NY.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 263

Healy, D. (2016). The influence of technical proficiency on clarinet and iPad improvisation
achievement (Doctoral dissertation). Northwestern University, Evanston, IL.

Heble, A., & Laver, M. (2016). Improvisation and music education: Beyond the classroom. New
York, NY: Routledge.

Hemsy de Gainza, V. (1964). La iniciacién musical del nifio. Buenos Aires, Argentina: Ricordi.

Hemsy de Gainza, V. (1988). Estudos de psicopedagogia musical (Vol. 31). Sao Paulo, Brazil:
Grupo Editorial Summus.

Hemsy de Gainza, V. (2000). La improvisacion musical. Buenos Aires, Argentina: Ricordi.
Retrieved from https://dialnet.unirioja.es/servlet/libro?codigo=594499

Hemsy de Gainza, V. (2004). La educacion musical en el siglo XX. Revista Musical Chilena,
58(201), 74-81.

Hendrickson, G., & Schroeder, W. H. (1941). Transfer of training in learning to hit a submerged
target. Journal of Educational Psychology, 32(3), 205.

Hickey, M. (2009). Can improvisation be “taught”?: A call for free improvisation in our schools.
International Journal of Music Education, 27(4), 285-299.

Hickey, M. (2015). Learning from the experts: A study of free-improvisation pedagogues in
university settings. Journal of Research in Music Education, 62(4), 425-445.

Hickey, M., Ankney, K., Healy, D., & Gallo, D. (2016). The effects of group free improvisation
instruction on improvisation achievement and improvisation confidence. Music
Education Research, 18(2), 127-141.

Higgins, L., & Campbell, P. S. (2010). Free to be musical: Group improvisation in music.
Lanham, MD: Rowman & L.ittlefield.

Hirsch, B. D. (2012). Digital humanities pedagogy: Practices, principles and politics (Vol. 3).
Cambridge, UK: Open Book Publishers.

Hirschorn, D. N. (2011). Vocal improvisation and the development of musical self-efficacy and
musical self-image in adolescent choral musicians (Doctoral dissertation). Georgia State
University, Atlanta, GA.

Ho, W. (2004). Use of information technology and music learning in the search for quality
education. British Journal of Educational Technology, 35(1), 57-67.
https://doi.org/10.1111/j.1467-8535.2004.00368.x

Hogan, M. (2012). Crashing the archive: A research-creation intervention into the SAW video
mediatheque (ETD.) Concordia University, Montreal, Canada. Retrieved from
http://spectrum.library.concordia.ca/973890

Holding, D. H. (2013). Principles of training: The commonwealth and international library:
Psychology division. Burlington, VT: Elsevier.

Hood, M. (1964). Improvisation as a discipline in Javanese music. Music Educators Journal,
50(4), 34-38.

Huron, D. (2001). Is music an evolutionary adaptation? Annals of the New York Academy of
Sciences, 930(1), 43-61. https://doi.org/10.1111/j.1749-6632.2001.tb05724.x

Improvisation Courses, Certificates, Degree - Berklee Online. (2002). Retrieved November 21,
2016, from https://online.berklee.edu/improvisation

In Memoriam: Edwin E. Gordon, Creator of Gordon Music Learning Theory - National
Association for Music Education (NAfME). (2015, December 14). Retrieved from
http://www.nafme.org/in-memoriam-edwin-e-gordon-creator-of-gordon-music-learning-
theory/



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 264

Ito, M., Horst, H. A., Antin, J., Finn, M., Law, A., Manion, A., ... Yardi, S. (2013). Hanging out,
messing around, and geeking out: Kids living and learning with new media. Cambridge,
MA: MIT Press.

Jairazbhoy, N. A. (1995). The rags of North Indian music: Their structure and evolution.
Mumbai, India: Popular Prakashan.

Jaques-Dalcroze, E. (1917). The eurhythmics of Jaques-Dalcroze. London, UK: Constable.
Retrieved from http://archive.org/details/eurhythmicsofjag0Ojaquiala

Jaques-Dalcroze, E. (1921). Rhythm, music and education. New York, NY: G. P. Putnam’s Sons.

Javors, K. (2001). An appraisal of collegiate jazz performance programs in the teaching of jazz
music (Doctoral dissertation). University of Illinois at Urbana-Champaign, Urbana, IL.
Retrieved from https://www.ideals.illinois.edu/handle/2142/85688

Johnson-Laird, P. N. (2002). How jazz musicians improvise. Music Perception, 19(3), 415-442.

Jonassen, D. H., Myers, J. M., & McKillop, A. M. (1996). From constructivism to
constructionism: Learning with hypermedia/multimedia rather than from it. In B. Wilson
(Ed.), Constructivist learning environments: Case studies in instructional design (pp. 93—
106). Englewood Cliffs, NJ: Educational Technology Publications.

Jonassen, D. H., & Rohrer-Murphy, L. (1999). Activity theory as a framework for designing
constructivist learning environments. Educational Technology Research and
Development, 47(1), 61-79.

Jones, I. H. (1997). Observations of processes of jazz improvisation: Implications for music
education. ASME XI National Conference Proceedings: New Sounds for a New Century,
154.

Jorgensen, E. R. (2003). Transforming music education. Bloomington, IN: Indiana University
Press.

Jorgensen, H. (2004). Strategies for individual practice. In Aaron Williamson (Ed.) Musical
excellence: Strategies and technigues to enhance performance, (pp. 85-103). Oxford,
UK: Oxford University Press.

Joseph, A. S. (1982). A Dalcroze eurhythmics approach to music learning in kindergarten
through rhythmic movement, ear-training and improvisation (Doctoral dissertation).
Carnegie Mellon University, Pittsburgh, PA.

Juntunen, M.-L., & Westerlund, H. (2011). The legacy of music education methods in teacher
education: The metanarrative of Dalcroze eurhythmics as a case. Research Studies in
Music Education, 33(1), 47-58. https://doi.org/10.1177/1321103X11404653

Kafai, Y. B., & Resnick, M. (Eds.). (1996). Constructionism in practice: Designing, thinking,
and learning in a digital world. New York, NY: Routledge.

Kanack, A. K. (1996). Fun improvisation for violin: The philosophy and method of creative
ability development. Van Nuys, CA: Alfred Music Publishing.

Kanellopoulos, P. (1999). Children’s conception and practice of musical improvisation.
Psychology of Music, 27(2), 175-191.

Kanellopoulos, P. A. (2011). Freedom and responsibility: The aesthetics of free musical
improvisation and its educational implications-A view from Bakhtin. Philosophy of
Music Education Review, 19(2), 113-135.

Kanellopoulos, P. A. (2012). Envisioning autonomy through improvising and composing:
Castoriadis visiting creative music education practice. Educational Philosophy and
Theory, 44(2), 151-182. https://doi.org/10.1111/j.1469-5812.2010.00638.x



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 265

Kearney, M., Schuck, S., Burden, K., & Aubusson, P. (2012). Viewing mobile learning from a
pedagogical perspective. Research in Learning Technology, 20(1).
https://doi.org/10.3402/rlt.v20i0.14406

Keller, R. M., & Morrison, D. R. (2007). A grammatical approach to automatic improvisation. In
Proceedings, Fourth Sound and Music Conference, Lefkada, Greece, July. Retrieved
from http://www.smc-
conference.net/smc07/SMCO07%20Proceedings/SMC07%20Paper%2055.pdf

Khoury, S. (2014a). Partimento as improvisation pedagogy: Renewing a lost art. Revista
InCantare, 6(2). Retrieved from
http://periodicos.unespar.edu.br/index.php/incantare/article/view/358

Khoury, S. (2014b, May). A survey of improvisation training in Canadian post-secondary music
programs. Presented at the National Association for Music Education National
Conference, St. Louis, MO.

Khoury, S. (2015, February). Improvisation as a pedagogical system: An analysis of the
methodology of the Instituto de Educacion Musicale. Presented at the Suncoast Music
Education Research Symposium., University of South Florida. Tampa, FL.

Khoury, S. (2017a). Jazz in the Classical Academy: A language barrier. forthcoming.

Khoury, S. (2017b). Living Music in the Community of Houston. forthcoming.

Khoury, S., & Dove, D. (2014, June). A pedagogy of improvisation: Nameless Sound in Houston,
Texas. Colloguium presented at the Improvisation and the Politics of Everyday Sounds:
Cornelius Cardew and Beyond, La Sala Rossa, Montreal, Canada.

King, V. (2005). Music: A survey of some quality resources. College & Research Libraries
News, 66(11), 778-781.

Kinney, A., & Kinney, F. (2010). Pattern play: Inspiring creativity at the piano. Mississauga,
Canada: Frederick Harris Music Company.

Kirkland, N. J. (1996). South Carolina schools and goals 2000: National standards in music.
Retrieved from
https://musi.franklin.uga.edu/sites/default/files/wp_import/2013/11/SEJOME-
V11.pdf#page=53

Koutsoupidou, T., & Hargreaves, D. J. (2009). An experimental study of the effects of
improvisation on the development of children’s creative thinking in music. Psychology of
Music, 37(3), 251-278.

Kratus, J. (1995). A developmental approach to teaching music improvisation. International
Journal of Music Education, (26), 27-38.

Kratus, J. (2007). Music education at the tipping point. Music Educators Journal, 94(2), 42.

Krause, A. E., North, A. C., & Hewitt, L. Y. (2015). Music-listening in everyday life: Devices
and choice. Psychology of Music, 43(2), 155-170.

Kruse, N. B., & Veblen, K. K. (2012). Music teaching and learning online: Considering
YouTube instructional videos. Journal of Music, Technology and Education, 5(1), 77-87.
https://doi.org/10.1386/jmte.5.1.77 1

Kuzmich, J. (1975). An annotated survey of teaching material for jazz improvisation [Part 1].
NAJE Educator, 7(4), 6-7, 27, 32.

Kuzmich, J. (1990). An annotated survey of teaching materials for jazz improvisation.
Manhattan, KS: International Association of Jazz Educators.

Kuzmich, J. (2014, April). The productive world of music apps. School Band & Orchestra,
17(4), 40-41.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 266

La Porta, J. (1968). A guide to improvisation. Boston, MA: Berklee Press.

Laughlin, J. E. (2001). The use of notated and aural exercises as pedagogical procedures
intended to develop harmonic accuracy among beginning jazz improvisers (Doctoral
dissertation). University of North Texas, Denton, TX.

Leavell, B. K. (1996). “Making the change”: Middle school band students’ perspectives on the
learning of musical-technical skills in jazz performance (Doctoral dissertation).
University of North Texas, Denton, TX.

Lewis, G. E. (1996). Improvised music after 1950: Afrological and Eurological perspectives.
Black Music Research Journal, 16(1), 91-122. https://doi.org/10.2307/779379

Lewis, G. E. (2009). The condition of improvisation. ISIM Keynote address, Santa Cruz, CA.
Retrieved from http://www.isimprov.org/writings/Lewis.UCSC.keynote.v3.pdf

Lewis, G. E., & Piekut, B. (2016). The Oxford handbook of critical improvisation studies. New
York, NY: Oxford University Press.

Locke, D. (1980). Improvisation in West African musics. Music Educators Journal, 66(5), 125—
133.

Louk, D. P. (2002). National standards for music education: General music teachers’ attitudes
and practices (Doctoral dissertation). Retrieved from Dissertation Abstracts International.
(UMI No. ATT 3042585).

Louth, J. P. (2012). An approach to improvisation pedagogy in post-secondary jazz programmes
based on negative dialectics. Music Education Research, 14(1), 9-24.

Loveless, N. S. (2015a). Introduction. RACAR: Revue D art Canadienne / Canadian Art Review,
40(1), 41-42.

Loveless, N. S. (2015b). Towards a manifesto on research-creation. RACAR: Revue D art
Canadienne / Canadian Art Review, 40(1), 52-54.

Maas, J. (2010). One Man Band (Version 10.3). Jm Software.

Madey, D. L. (1982). Some benefits of integrating qualitative and quantitative methods in
program evaluation, with illustrations. Educational Evaluation and Policy Analysis, 223—
236.

Madura, P. D. (1996). Relationships among vocal jazz improvisation achievement, jazz theory
knowledge, imitative ability, musical experience, creativity, and gender. Journal of
Research in Music Education, 44(3), 252—-267.

Maksymkow, R. (2003). A guide for teaching the principles of jazz improvisation: Methods and
materials of jazz pedagogy (Master’s thesis). University of West Florida, Pensacola, FL.

Maloney, J., Burd, L., Kafai, Y., Rusk, N., Silverman, B., & Resnick, M. (2004). Scratch: A
sneak preview [education]. In Second International Conference on Creating, Connecting
and Collaborating through Computing, 2004. Proceedings (pp. 104-109).
https://doi.org/10.1109/C5.2004.1314376

Maloney, J., Peppler, K., Kafai, Y., Resnick, M., & Rusk, N. (2008). Programming by choice:
Urban youth learning programming with scratch. In Proceedings of the 39th SIGCSE
Technical Symposium on Computer Science Education (pp. 367-371). New York, NY:
ACM. https://doi.org/10.1145/1352135.1352260

Manning, E., & Massumi, B. (2014). Thought in the act: Passages in the ecology of experience.
Minneapolis, MN: University of Minnesota Press. Retrieved from
http://philpapers.org/rec/MANTIT-2

Mark, M., & Gary, C. L. (2007). A history of American music education (3rd ed.). Lanham, MD:
Rowman & Littlefield Education.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 267

Mark, M. L. (1986). Contemporary music education (2nd ed.). New York, NY: Schirmer Books.

Martin, F., & Ertzberger, J. (2013). Here and now mobile learning: An experimental study on the
use of mobile technology. Computers & Education, 68, 76-85.

May, L. F. (2003). Factors and abilities influencing achievement in instrumental jazz
improvisation. Journal of Research in Music Education, 51(3), 245-258.
https://doi.org/10.2307/3345377

Mazzola, G., Park, J., & Thalmann, F. (2011). Musical creativity: Strategies and tools in
composition and improvisation. Berlin, Germany: Springer Science & Business Media.

McMillan, R. (1997). Finding a personal musical “voice”: The place of improvisation in music
education. Research Studies in Music Education, 9(1), 20-28.
https://doi.org/10.1177/1321103X9700900103

McMillan, R. (1999). “To say something that was me”: Developing a personal voice through
improvisation. British Journal of Music Education, 16(3), 263-273.

McPherson, G. (1993). Evaluating improvisational ability of high school instrumentalists.
Bulletin of the Council for Research in Music Education, (119), 11-20.

Meadows, E. S. (2013). Jazz: Research and pedagogy. Hoboken, NJ: Taylor and Francis.

Meigh-Andrews, C. (2013). A history of video art. New York, NY: Bloomsbury Publishing.

MENC:The National Association for Music Education. (1994). National Standards for Music
Education - USA - MENC. Retrieved November 22, 2010, from
http://www.menc.org/resources/view/national-standards-for-music-education

Merriam, S. B. (1998). Qualitative research and case study applications in education: Revised
and expanded from case study research in education (2nd ed.). San Francisco, CA:
Jossey-Bass Publishers. Retrieved from http://eric.ed.gov/?id=ed415771

Mills, J., & Murray, A. (2000). Music technology inspected: Good teaching in Key Stage 3.
British Journal of Music Education, 17(2), 129-156.

Mitchel. (1967). Forward. In W. Benson (Ed.), Creative projects in musicianship. A report of
pilot projects sponsored by the contemporary music project at Ithaca College and
Interlochen Arts Academy. Washington, DC: Contemporary Music Project, Music
Educators National Conference.

Mithen, S., Morley, 1., Wray, A., Tallerman, M., & Gamble, C. (2006). The singing
neanderthals: The origins of music, language, mind and body, by Steven Mithen.
Cambridge Archaeological Journal, 16(1), 97-112.

Molina, E. (2005). La Improvisacion en la educacion musical (metodologia IEM). Alzapua, 11.

Molina, E. (2007). La improvisacion como sistema pedagdgico funcionamiento, objetivos y
resultados de la metodologia IEM. Journal de L’ enseignemente Primaire, (15), 11-14.

Montano, D. R. (1983). The effect of improvisation in given rhythms on rhythmic accuracy in
sight reading achievement by college elementary group piano students (Doctoral
dissertation). University of Missouri, Kansas City, MO.

Moore, R. (1992). The decline of improvisation in Western art music: An interpretation of
change. International Review of the Aesthetics and Sociology of Music, 23(1), 61-84.

Moreno, M. (2014). SoundCool: New technologies for mobile and ubiquitous learning in music
education. Canadian Music Educator, 55(4), 24-28.

Morris, R. (2001). Variation and process in South Indian music: Some Kritis and their Sangatis.
Music Theory Spectrum, 23(1), 74-89.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 268

Morrison, S. J., Montemayor, M., & Wiltshire, E. S. (2004). The effect of a recorded model on
band students’ performance self-evaluations, achievement, and attitude. Journal of
Research in Music Education, 52(2), 116-129.

Munsen, S. C. (1986). A description and analysis of an Orff-Schulwerk program of music
education (improvisation) (Unpublished doctoral dissertation). University of Illinois at
Urbana-Champaign, Urbana, IL.

Nachmanovitch, S. (1990). Free play: The power of improvisation in life and the arts. New
York, NY: Penguin Putnam.

Nalbandian, M. R. (1994). Application of the Dalcroze philosophy of music education to the
music major piano class (Doctoral dissertation). University of Washington, Seattle, WA.

Nardone, P. L. (1996). The experience of improvisation in music: A phenomenological
psychological analysis (Doctoral dissertation). Saybrook University, Oakland, CA.

Nettl, B. (2009). On learning the Radif and improvisation in Iran. In G. Solis & B. Nettl (Eds.),
Musical improvisation: Art, education, and society (pp. 185-199). Urbana, IL: University
of lllinois Press.

Nettl, B., & Russell, M. (1998). In the course of performance: Studies in the world of musical
improvisation. Chicago, IL: University of Chicago Press.

Newell, K. M. (1981). Skill learning. Human Skills, 35(3), 203-26.

Nickerson, R. S., & Zodhiates, P. P. (2013). Technology in education: Looking toward 2020.
New York, NY: Routledge.

Nika, J., & Chemillier, M. (2012). Improtek: Integrating harmonic controls into improvisation in
the filiation of OMax. In International Computer Music Conference (ICMC) (pp. 180-
187). Retrieved from https://hal.archives-ouvertes.fr/hal-01059330/

Niknafs, N. (2013). Free improvisation: What it is, and why we should apply it in our general
music classrooms. General Music Today, 27(1), 29-34.
https://doi.org/10.1177/1048371313482921

Norgaard, M. (2011). Descriptions of improvisational thinking by artist-level jazz musicians.
Journal of Research in Music Education, 59(2), 109-127.

North, A. C., Hargreaves, D. J., & O’Neill, S. A. (2000). The importance of music to
adolescents. British Journal of Educational Psychology, 70(2), 255-272.
https://doi.org/10.1348/000709900158083

Oliveros, P. (2005). Deep listening: A composer’s sound practice. New York, NY: iUniverse.

Oliveros, P., Miller, L., Heyen, J., Siddall, G., & Hazard, S. (2011). A musical improvisation
interface for people with severe physical disabilities. Music and Medicine, 3(3), 172-181.

O’Neill, S. A. (2012). Becoming a music learner: Toward a theory of transformative music
education. In G. E. McPherson & G. F. Welch (Eds.), The Oxford Handbook of Music
Education (pp. 163-186). New York, NY: Oxford University Press.

Orman, E. K. (2002). Comparison of the National Standards for Music Education and elementary
music specialists’ use of class time. Journal of Research in Music Education, 50(2), 155—
164. https://doi.org/10.2307/3345819

Paananen, P. A. (2007). Melodic improvisation at the age of 6-11 years: Development of pitch
and rhythm. Musicae Scientiae, 11(1), 89-119.

Palmer, C. M. (2013). An analysis of instrumental jazz improvisation development among high
school and college musicians (Doctoral dissertation). University of Michigan, Ann
Arbor, Ml.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 269

Palmquist, J. E. (1998). Dalcroze instruction: It’s not just for general music teachers. American
String Teacher, 48(1), 59-61, 64.

Papert, S. E., & Harel, I. E. (1991). Constructionism. Norwood, NJ: Ablex Publishing.

Papert, S., & Harel, I. (1991). Situating constructionism. In Constructionism (Vol. 36, pp. 1-11).
Norwood, NJ: Ablex Publishing Corporation.

Parisi, J. (2004). Fourth-and fifth-grade students’ affective response and ability to discriminate
between melody and improvisation after receiving instruction in singing and/or playing a
piece in the blues style. International Journal of Music Education, 22(1), 77-86.

Partchey, K. C. (1974). The effects of feedback, models and repetition on the ability to improvise
melodies: A thesis in music education (Doctoral dissertation). Pennsylvania State
University, University Park, PA.

Partnership for 21st Century Skills. (2008). 21st century skills, education & competitiveness: A
resource and policy guide. Retrieved from
http://www.p21.org/storage/documents/21st_century_skills_education_and_competitiven
ess_guide.pdf

Partti, H., & Karlsen, S. (2010). Reconceptualising musical learning: New media, identity and
community in music education. Music Education Research, 12(4), 369-382.
https://doi.org/10.1080/14613808.2010.519381

Patton, M. Q. (1987). How to use qualitative methods in evaluation. Newbury Park, CA: Sage
Publications.

Patton, M. Q. (2002). Qualitative research & evaluation methods. Thousand Oaks, CA: Sage
Publications.

Paulson, J. C. (1985). The development of an imitative instructional approach to improvising
effective melodic statements in jazz solos (Doctoral dissertation). University of
Washington, Seattle, WA.

Paynter, J. (2000). Making progress with composing. British Journal of Music Education, 17(1),
5-31.

Petko, D. (2012). Teachers’ pedagogical beliefs and their use of digital media in classrooms:
Sharpening the focus of the “will, skill, tool” model and integrating teachers’
constructivist orientations. Computers & Education, 58(4), 1351-1359.
https://doi.org/10.1016/j.compedu.2011.12.013

PG Music. (2011). Master Solos Series [computer software]. Victoria, Canada.

Piaget, J. (1973). To understand is to invent: The future of education. New York, NY: Grossman.
Retrieved from http://philpapers.org/rec/PIATUI

Pignato, J. M. (2010). An analysis of practical challenges posed by teaching improvisation: Case
studies in New York State schools (Doctoral dissertation). Boston University, Boston,
MA.

Prensky, M. (2003). Digital game-based learning. Computers in Entertainment (CIE), 1(1), 21—
21.

Prensky, M. (2012). Digital natives, digital immigrants. On the Horizon. MCB University Press,
9(5), 1-5.

Pressing, J. (1988). Improvisation: Methods and models. In J. A. Sloboda (Ed.), Generative
processes in music (pp. 129-178). Oxford, UK: Clarendon Press.

Prouty, K. E. (2005). The history of jazz education: A critical reassessment. Journal of
Historical Research in Music Education, 26(2), 79-100.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 270

Prouty, K. E. (2006). Orality, literacy, and mediating musical experience: Rethinking oral
tradition in the learning of jazz improvisation. Popular Music and Society, 29(3), 317—
334. https://doi.org/10.1080/03007760600670372

Prouty, K. E. (2008). The “finite” art of improvisation: Pedagogy and power in jazz education.
Critical Studies in Improvisation/Etudes Critiques En Improvisation, 4(1). Retrieved
from http://www.criticalimprov.com/index.php/csieci/article/viewArticle/346

Racy, A. J. (1998). Improvisation, ecstasy, and performance dynamics in Arabic music. In B.
Nettl & M. Russell (Eds.), In the course of performance: Studies in the world of musical
improvisation (pp. 95-112). Chicago, IL: University of Chicago Press.

Racy, A. J. (2000). The many faces of improvisation: The Arab Tagasim as a musical symbol.
Ethnomusicology, 44(2), 302-320.

Re, A. M. (2004). The role of transcription in jazz improvisation: Examining the aural-imitative
approach in jazz pedagogy (Doctoral dissertation). Ball State University, Muncie, IN.

Reimer, B. (2009). Seeking the significance of music education: A philosophical journey.
Lanham, MD: Rowman & L.ittlefield Education.

Reiser, R. A. (2001). A history of instructional design and technology: Part I: A history of
instructional media. Educational Technology Research and Development, 49(1), 53-64.
https://doi.org/10.1007/BF02504506

Resnikoff, P. (2016, September 14). Spotify premium crosses 40 million paying subscribers.
Retrieved October 27, 2016, from http://www.digitalmusicnews.com/2016/09/14/spotify-
premium-40-million/

Reynolds, A., Long, S., & Valerio, W. (2007). Language acquisition and music acquisition:
Possible parallels. In K. Smithrim & R. Upitis (Eds.), Listen to their voices: Research
and practice in early childhood music. Toronto, Canada: Canadian Music Educators’
Association.

Rinsema, R. M. (2012). Listening in action: Students’ mobile music experiences in the digital
age (Doctoral dissertation). University of South Florida, Tampa, FL.

Roca Arencibia, D. (2013). El analisis auditivo y el analisis orientado a la interpretacion segun la
metodologia IEM: Diagnostico inicial y desarrollo de propuestas metodoldgicas para el
andlisis musical. Retrieved from http://acceda.ulpgc.es/handle/10553/11319

Rose, S., & MacDonald, R. (2014). Free improvisation in education. In L. Papageorgi & G.
Welch (Eds.), Advanced musical performance: Investigations in higher education
learning (pp. 231-245). New York, NY: Routledge.

Ross, D. (2010). Improv ed: Changing thoughts about learning (Doctoral dissertation). McGill
University, Montreal, Canada.

Ross, J. A. (2006). The reliability, validity, and utility of self-assessment. Practical Assessment,
Research and Evaluation, 11(10), 1-13. Retrieved from
https://tspace.library.utoronto.ca/handle/1807/30005

Rostvall, A. L., & West, T. (2003). Analysis of interaction and learning in instrumental teaching.
Music Education Research, 5(3), 213-226.
https://doi.org/10.1080/1461380032000126319

Rudolph, T. E. (2004). Teaching music with technology. Chicago, IL: GIA Publications.

Salavuo, M. (2006). Open and informal online communities as forums of collaborative musical
activities and learning. British Journal of Music Education, 23(3), 253-271.

Salen, K. (2011). Quest to learn: Developing the school for digital kids. Cambridge, MA: MIT
Press.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 271

Sanchez-Jara, J. M. (2014). Digital schola: Music readers as learning/teaching tools. In
Proceedings of the Second International Conference on Technological Ecosystems for
Enhancing Multiculturality (pp. 547-553). New York, NY: ACM.
https://doi.org/10.1145/2669711.2669954

Sancho-Velazquez, A. (2001). The legacy of genius: Improvisation, romantic imagination, and
the western musical canon (Doctoral dissertation). University of California, Los Angeles,
CA.

Sandoval, W. A., & Bell, P. (2004). Design-based research methods for studying learning in
context: Introduction. Educational Psychologist, 39(4), 199-201.

Sanguinetti, G. (2012). The art of partimento: History, theory, and practice. New York, NY:
Oxford University Press.

Sarath, E. (1996). A new look at improvisation. Journal of Music Theory, 40(1), 1-38.

Sarath, E. (2009). Music theory through improvisation: A new approach to musicianship
training. New York, NY: Routledge.

Sarath, E. (2013). Music theory through improvisation: A new approach to musicianship
training. New York, NY: Routledge.

Sarath, E. (2013). Improvisation, creativity, and consciousness: Jazz as an integral template for
music, education, and society. Albany, NY: SUNY Press.

Savage, J. (2005). Working towards a theory for music technologies in the classroom: How
pupils engage with and organise sounds with new technologies. British Journal of Music
Education, 22(2), 167-180. https://doi.org/10.1017/S0265051705006133

Savage, J. (2007). Pedagogical strategies for change. In J. Finney & P. Burnard (Eds.), Music
education with digital technology (pp. 248-258). London, UK: Continuum.

Savery, J. R., & Duffy, T. M. (1995). Problem based learning: An instructional model and its
constructivist framework. Educational Technology, 35(5), 31-38.

Sawyer, R. K. (2000). Improvisation and the creative process: Dewey, Collingwood, and the
aesthetics of spontaneity. The Journal of Aesthetics and Art Criticism, 58(2), 149-161.

Schafer, R. M. (1986). The thinking ear: Complete writings on music education. Indian River,
ON, Canada: Arcana Editions.

Scheuzger, O., & Joy, A. (2006). The effects of specific transfer activities on fifth grade
orchestra and band students’ rhythmic performance (Doctoral dissertation). The Ohio
State University, Columbus, OH.

Schopp, S. E. (2006). A study of the effects of national standards for music education, number 3,
improvisation and number 4, composition on high school band instruction in New York
State. (Doctoral dissertation) Teachers College, Columbia University, New York, NY.

Schubert, P. (2012). Improvising a canon #1: At the 5th above [Mp4].
https://www.youtube.com/watch?v=n01J393WpKXKk.

Schubert, P., & Guido, M. (2016). Back into the classroom. In A. Heble & M. Laver (Eds.),
Improvisation and music education: Beyond the classroom (p. 131). New York, NY:
Routledge.

Schwartz, K. D., & Fouts, G. T. (2003). Music preferences, personality style, and developmental
issues of adolescents. Journal of Youth and Adolescence, 32(3), 205-213.

Schwartz, R. (2010). Transitions: A graduated method that improves jazz musicians’ facility and
improvisational skills through use of the major scale and sequenced harmonic motion
(Doctoral dissertation). Boston University, Boston, MA.

Sexton, J. (2007). Music, sound and multimedia. Edinburgh, UK: Edinburgh University Press.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 272

Shamrock, M. (1997). Orff-Schulwerk. Music Educators Journal, 83(6), 41-44.

Shane, N. (2013). Speaking classical music: An argument for improvisation in classical music
education (BA). Wesleyan University, Middletown, CT.

Shanken, E. A. (2005). Artists in industry and the academy: Collaborative research,
interdisciplinary scholarship and the creation and interpretation of hybrid forms.
Leonardo, 38(5), 415-418. https://doi.org/10.1162/leon.2005.38.5.415

Shevock, D. J. (2015). Praxes for confident music improvising (Doctoral dissertation). The
Pennsylvania State University, University Park, PA.

Siemens, G., & Tittenberger, P. (2009). Handbook of emerging technologies for learning.
Winnipeg, Canada: University of Manitoba. Retrieved from
http://www.bucks.edu/media/bcccmedialibrary/documents/academics/facultywebresource
s/Handbook _Emerging-Technologies.pdf

Skidmore, M. T. (2002). Using Renaissance techniques as a model for teaching keyboard
improvisation to children (Master’s thesis). Eastern Michigan University, Ypsilanti, MI.

Slawek, S. (1998). Keeping it going: Terms, practices, and processes of improvisation in
Hindustani instrumental music. In B. Nettl & M. Russell (Eds.), In the course of
performance: Studies in the world of musical improvisation (pp. 335-368). Chicago, IL:
University of Chicago Press.

Small, C. (1998). Musicking: The meanings of performing and listening. Middletown, CT:
Wesleyan University Press.

Smith, A. (2015, April 1). U.S. smartphone use in 2015. Retrieved from
http://www.pewinternet.org/2015/04/01/us-smartphone-use-in-2015/

Solis, G., & Nettl, B. (2009). Musical improvisation: Art, education, and society. Urbana, IL:
University of Illinois Press.

Soundtrek. (2016). Jammer Professional (VVersion 6) [computer software]. Available from
jammer-professional.software.informer.com

Spotify monthly active user base reaches 100 million. (2016, June 20). Reuters. Retrieved from
http://www.reuters.com/article/us-spotify-users-idUSKCNOZ61FM

Standards - National Association for Music Education (NAfME). (2014). Retrieved from
http://www.nafme.org/my-classroom/standards/

Standifer, J. A. (1990). Comprehensive musicianship: A multicultural perspective—Looking back
to the future. The Quarterly Journal of Music Teaching and Learning, 1(3), 10-19.

Steinbeck, P. (2011). “Patience, sincerity, and consistency”: Fred Anderson’s musical and social
practices. Retrieved from http://www.criticalimprov.com/article/viewArticle/1020/1860

Stevens, J., Doyle, J., & Crooke, O. (2007). Search and reflect: A music workshop handbook.
Twickenham, UK: Rockschool.

Stone, S. G. (1985). An analysis of instructional procedures in a college level Dalcroze
eurhythmics class (Doctoral dissertation). University of Pittsburgh, Pittsburgh, PA.

Stringham, D. A. (2010). Improvisation and composition in a high school instrumental music
curriculum (Doctoral dissertation). University of Rochester, Rochester, NY. Retrieved
from http://www.academia.edu/download/28435756/Stringham_Diss.pdf

Suber, C. (1976). Jazz education. In L. Feather & I. Gitler (Eds.), The Encyclopedia of Jazz in
the Seventies (pp. 366-81). New York, NY: Horizon Press.

Sullivan, G. (2006). Research acts in art practice. Studies in Art Education, 48(1), 19-35.
https://doi.org/10.2307/25475803



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 273

Sutton, R. A. (1998). Do Javanese gamelan musicians really improvise? In B. Nettl & M. Russell
(Eds.), In the course of performance: Studies in the world of musical improvisation (pp.
69-92). Chicago, IL: University of Chicago Press.

Swanson, M., & Campbell, P. S. (2016). Informed by children. In A. Heble & M. Laver (Eds.),
Improvisation and music education: Beyond the classroom. New York, NY: Routledge.

Theberge, P. (1997). Any sound you can imagine: Making music/consuming technology.
Hanover, NH: Wesleyan University Press. Retrieved from
http://web.ebscohost.com/ehost/ebookviewer/ebook/nlebk 45876 _AN?sid=a900b374-
3a91-4ab5-95¢0-35d013835ce6@sessionmgrl3&vid=1&format=EB&rid=1

Thomas, R. B. (1970). Manhattanville music curriculum program. Final report. Retrieved from
http://eric.ed.gov/?id=ED045865

Thompson, E. (1995). Machines, music, and the quest for fidelity: Marketing the Edison
phonograph in America, 1877-1925. The Musical Quarterly, 79(1), 131-171.

Todea, F. C. (2014). Eighteenth century techniques of classical improvisation on the violin:
Pedagogy, practice and decline (B. Mus. Hons.). Edith Cowan University, Perth,
Australia. Retrieved from http://ro.ecu.edu.au/theses_hons/189/

Truax, B. (2001). Acoustic communication (Vol. 1). Westport, CT: Greenwood Publishing
Group.

Tsao-Lim, M. W. (2006). The implementation of technology into the curricula of selected
independent piano studios (Doctoral dissertation). University of Oklahoma, Norman, OK.
Retrieved from https://shareok.org/handle/11244/1069

Tucker, M. (2013). Ensemble improvisation: Expanding the improvisational landscape.
American Dalcroze Journal, 39(3), 12-15.

Vernick, G. J. (1990). The development of a jazz improvisation method utilizing sequenced play-
along tracks with variable pitch and tempo control (Doctoral dissertation). University of
Northern Colorado, School of Music, Greeley, CO.

Vygotsky, L. S. (1978). Mind and society: The development of higher mental processes.
Cambridge, MA: Harvard University Press. Retrieved from
https://www.researchgate.net/publication/229068230_Mind_and_society The developm
ent_of_higher_mental_processes

Wadsworth, B. J. (1996). Piaget’s theory of cognitive and affective development: Foundations of
constructivism. White Plains, NY: Longman Publishing.

Wall, J.-A. (2005). DigiBand (Version 1.0.2) [Computer software]. Seijnohki Soft. Available
from svn://www.seijinohki.net/digiband/trunk

Wall, M. P. (2016). Conceptualizations of improvisation with young instrumentalists: A
literature review. Visions of Research in Music Education, (27). Retrieved from
http://www.rider.edu/~vrme

Wallace, M. E. (2012). The map is not the territory: Reconsidering music improvisation
education. Retrieved from http://minerva-access.unimelb.edu.au/handle/11343/37674

Walsh, S. P., White, K. M., & Young, R. M. (2010). Needing to connect: The effect of self and
others on young people’s involvement with their mobile phones. Australian Journal of
Psychology, 62(4), 194-203. https://doi.org/10.1080/00049530903567229

Ward-Steinman, P. M. (2008). Vocal improvisation and creative thinking by Australian and
American university jazz singers: A factor analytic study. Journal of Research in Music
Education, 56(1), 5-17. https://doi.org/10.1177/0022429408322458



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 274

Warner, B. (1991). Orff-Schulwerk: Applications for the classroom. Englewood Cliffs, NJ:
Prentice Hall.

Watson, K. E. (2010). The effects of aural versus notated instructional materials on achievement
and self-efficacy in jazz improvisation. Journal of Research in Music Education, 58(3),
240-259. https://doi.org/10.1177/0022429410377115

Weber, M. (2002). The Protestant ethic and the spirit of capitalism: and other writings. New
York, NY: Penguin.

Webster, P. (2002). Creative thinking in music: Advancing a model. In T. Sullivan, L.
Willingham (Eds.), Creativity and music education (Vol. 1, p. 16). Edmonton, Canada:
Canadian Music Educators’ Association.

Webster, P. (2007). Computer-based technology and music teaching and learning: 2000—2005. In
L. Bresler (Ed.), International Handbook of Research in Arts Education (pp. 1311-1330).
Dordrecht, Netherlands: Springer.

Webster, P. (2011). Construction of music learning. In P. Webster & R. Colwell (Eds.), MENC
handbook of research on music learning (Vol. 1, pp. 35-83). New York, NY: Oxford
University Press. Retrieved from
http://www.peterrwebster.com/pubs/constructionism.pdf

Wehr-Flowers, E. (2006). Differences between male and female students’ confidence, anxiety,
and attitude toward learning jazz improvisation. Journal of Research in Music Education,
54(4), 337.

Werner, K. (1996). Effortless mastery—liberating the master musician within. New Albany, IN:
Jamey Aebersold Jazz.

Wetzel, N. (2007). Development of a new jazz method: Learning jazz language, a curriculum for
beginning improvisers (Doctoral dissertation). Teachers College, Columbia University,
New York, NY.

Whitcomb, R. L. (2005). A description of improvisational activities in elementary general music
classrooms in the State of Illinois (Doctoral dissertation). University of Illinois at
Urbana-Champaign, Urbana, IL.

Whitener, W. T. (1983). Comparison of two approaches to teaching beginning band. Journal of
Research in Music Education, 31(1), 5-13. https://doi.org/10.2307/3345106

Williamon, A. (2004). Musical excellence: Strategies and techniques to enhance performance
(1sted.). New York, NY: Oxford University Press.

Williams, R. (2015, July 1). Apple Music vs Spotify: How do the two streaming services
compare? Retrieved October 27, 2016, from
http://www.telegraph.co.uk/technology/2016/03/17/apple-music-vs-spotify-how-do-the-
two-streaming-services-compare/

Willis, B. (1992). Strategies for teaching at a distance. ERIC Digest. Retrieved from
http://eric.ed.gov/?id=ED351008

Willoughby, D. (1971). Comprehensive musicianship and undergraduate music curricula.
Retrieved from http://www.eric.ed.gov/ERICWebPortal/detail?accno=ED076469

Willox, A. C., Heble, A., Jackson, R., Walker, M., & Waterman, E. (2011). Say who you are,
play who you are: Improvisation, pedagogy, and youth on the margins. Retrieved from
http://act.maydaygroup.org/articles/Willox-Heble10 1.pdf

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



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 275

Witmer, R., & Robbins, J. (1988). A historical and critical survey of recent pedagogical materials
for the teaching and learning of jazz. Bulletin of the Council for Research in Music
Education, (96), 7-29.

Woosley, K. D. (2012). The lost art of improvisation: Teaching improvisation to classical
pianists (Doctoral dissertation). The University of Alabama, Tuscaloosa, AL.

Wright, R., & Kanellopoulos, P. (2010). Informal music learning, improvisation and teacher
education. British Journal of Music Education, 27(Special Issue 1), 71-87.
https://doi.org/10.1017/S0265051709990210

Wu, W.-H., Wu, Y.-C. J., Chen, C.-Y., Kao, H.-Y., Lin, C.-H., & Huang, S.-H. (2012). Review
of trends from mobile learning studies: A meta-analysis. Computers & Education, 59(2),
817-827.

Yin, R. K. (2003). Case study research: Design and methods. Thousand Oaks, CA: SAGE.

Zachopoulou, E., Derri, V., Chatzopoulos, D., & Ellinoudis, T. (2003). Application of Orff and
Dalcroze activities in preschool children: Do they affect the level of rhythmic ability?
Physical Educator, 60(2), 50-56.



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 276

APPENDIX I: INVITATION TO PARTICIPATE

Dear students and faculty of the Conservatory of Music,

Music education researchers from McGill University are presently looking for volunteer
participants for a study involving iPads, music listening, and improvisation. We are seeking
faculty and instrumental students between the ages of 12-14. Our goal is to determine user
preferences for a software prototype for learning to improvise. Your participation will help to
advance creative music technologies for music improvisation. There are two options to
participate:

Study #1: Are you an instrumental student aged 11-14? Or an instrumental teacher?
Receive a $10 iTunes gift card for a one-hour session

This study consists of an hour long one-on-one session with the researcher scheduled at your
convenience in May, 2016. During this hour you will be asked to interact with a software
prototype for listening and improvising. No instrument is needed for this session. We want your
honest and valuable opinions and to see you interact with the software. The session will be
video-recorded only for the researchers. Your confidentiality is assured.

Study #2: Are you an instrumental student aged 11-14?
Receive a $25 iTunes gift card for completing the five-week study

This study has students work with the software at home for an hour a week for five weeks
starting in May, 2016. Students will be supplied an iPad or the software will be installed on their
families’ 1Pad. Students will listen to professional recordings of popular and classical music and
be guided in various listening tasks. They will be asked to keep a journal (written or audio).
Students will be asked to record an improvisation on their instrument one time per week using
the software. This will be recorded on the iPad, and shared only with the researchers, in
confidence. The performance will not be assessed, rather, it is the students’ perception of success
that will be measured.

Requirements

Students and faculty can be of any instrument and no improvisation experience is required (but is
OK, too). Faculty should have a minimum of 5 years teaching experience. Students should have
a minimum of one-year experience playing their instrument.

Results

The results will be used in a PhD dissertation and potentially published in music education
journals. This study has been certified by the review ethics board of McGill University and is
supervised by Prof. Lisa Lorenzino of the Schulich School of Music, and Prof. Ichiro Fujinaga of
the Centre for Interdisciplinary Research in Music Media and Technology (CIRMMT), McGill
University. No risks are associated with this research.
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Confidentiality
Your identity will not be revealed and your confidentiality will be protected.

Please forward this along to anyone you know who may be interested. It is not mandatory that
they be students of the conservatory.

Thank you and feel free to contact me with any questions.

Stephanie Khoury

PhD Candidate in Music Education

Schulich School of Music - McGill University
Montréal, Québec, Canada

XXX-XXX-XXXX

XXXXXXXXX XXXXXXX@mail.mcgill.ca



CREATIVE MUSIC LEARNING WITH TECHNOLOGY 278

APPENDIX Il: STUDENT PARTICIPANT SURVEY QUESTIONS

(via SurveyMonkey)
1. Full name:
2. Age:
3. Grade level in school:
4. Instrument:
5. How long have you played this instrument?
6. Do you play any other instruments?
7. If yes, which ones?
8. If yes, how long?
9. Are you or have you ever been in an ensemble? Please explain.
10. Do you have an iPad at home?
11. Do you have an iPhone at home that you can access?
12. Do you have any experience improvising? Please explain.

a. Experience with a teacher
b. Experience on your own (jam with friends, noodle on your instrument, etc.)
c. Experience in an ensemble
13. How confident are you improvising?
a. |l am very confident improvising.
b. I am confident improvising.
c. lama little bit confident improvising.
d. 1do not feel very confident improvising.
e. lam absolutely not confident improvising.
14. What is your experience using technology?
a. What devices do you sue and how often?
b. Do you enjoy it?
c. Have you used any software for learning or supporting your instrument playing?
d. What software and how often do you use it?
15. How would you rate your ease with technology?
a. | am extremely comfortable using computers and mobile devices.
b. 1'am comfortable using computers and mobile devices.
c. lam OK at using computers and maobile devices.
d. Iam a little bit uncomfortable using computers and mobile devices.
e. |l am uncomfortable using computers and mobile devices.
16. How and where do you listen to music?
Do you listen to music at home?
Do you listen to music when walking, taking the bus, etc.? Please explain.
What devices do you use to listen to music?
Do you use headphones/earbuds? Please explain.

o0 o
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17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

Please tell me about the kind of music in your life.
a. What kind of music do you like best?

b. Name a few favorite bands/musicians.

c. What music do you play on your instrument (you can name a few pieces)?
If so, for how long have you used it?

How many hours per week do you use it?

What apps do you use?

What musical apps have you used?

Do you use a computer at home?

If so, how many hours per week?

What do you do on the computer?

Do you listen to music?

If so, how many hours per week?

What music do you listen to?

On what device or devices do you listen to music?

279
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APPENDIX I1l1: TEACHER PARTICIPANT SURVEY
(via SurveyMonkey)

Full Name
Age
Teaching specialty
Primary instrument
Secondary instruments (if any)
Current teaching position(s)
Do you own an iPad?
Do you own a different tablet device?
Do you have an iPhone?
. Do you have experience improvising? Please explain:
a. Institutional training
b. Autonomous training
c. Informal training
d. Improvise in an ensemble
e. Other
11. How confident are you improvising on your instrument?
a. | am very confident improvising.
b. 1am confident improvising.
c. lam a little bit confident improvising.
d. 1do not feel very confident improvising.
e. | am absolutely not confident improvising.
12. Do you teach any improvisation? If so, briefly explain.
13. What is your experience using technology?
a. What devices do you use? How often?
Do you enjoy it?
Have you used any software for learning or supporting your instrument playing?
. What software and how often do you use it?
Do you use any software with your students? Please explain.
would you rate your ease with technology? (choose one)
| am extremely comfortable using computers and mobile devices.
| am comfortable using computers and mobile devices.
I am OK at using computers and mobile devices.
I am a little bit uncomfortable using computers and mobile devices.
| am uncomfortable using computers and mobile devices.
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APPENDIX IV: STUDENT CONSENT FORM
One-time user testing

Project Title: Constructionism, improvisation and music education: Research-creation of
software to facilitate the learning of improvisation
Investigator: Stephanie Khoury

We are doing a research study about listening to music and improvising with the help of
iPads. A research study is a way to learn more about something. If you decide that you want to
be part of this study, you will be asked to meet one time with the researcher for 45 minutes to an
hour. During that time you will play with software on the iPad and give feedback about your
experience and observations.

If you agree, some of the session will be video recorded. It will not be shared publicly, it is for
the researcher. Your feedback is very important and will help software developers understand
what young people prefer.

When we are finished with this study we will write a report about what was learned. This report
will not include your name or that you were in the study.

You do not have to be in this study if you do not want to be. If you decide to stop after we begin,
that’s okay too. | will destroy any data collected up until that time, unless you agree that | may
keep it. Your parents know about the study too.

You will be given a $10 iTunes gift card in appreciation of your contribution.

If you decide you want to be in this study, and agree to have the session video recorded, please

sign your name.

l, , want to be in this research study.

(Sign your name here) (Date)
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APPENDIX V: PARENTAL CONSENT FORM
One-time user testing

Researchers: Stephanie Khoury, PhD Candidate in Music Education at McGill University,
Montreal

Supervisors: Lisa Lorenzino and Ichiro Fujinaga

Title of Project: Constructionism, improvisation and music education: Research-creation of
software to facilitate the learning of improvisation

This is an invitation for your child to participate in the study entitled “Constructionism,
improvisation and music education: Research-creation of software to facilitate the learning of
improvisation.” As a PhD student in music education at McGill University in Montreal, my
research focuses on pedagogies of improvisation and technological tools. The present research is
exploring the design of a prototype for listening to music and improvising.

Your child’s participation entails providing feedback about the initial design of the prototype.
We will meet in a one-on-one setting for approximately 45 minutes. They will interact with the
software on an iPad and give feedback about positive and negative observations. If you and they
consent, this will be video recorded. This video will be primarily for the researcher and the
written report. If at a later time there is an interest in sharing this video at an academic
conference, your permission and that of your child will be sought. Otherwise, your child’s
participation will remain completely confidential and anonymity will be assured.

Please feel free to discuss with me any concerns you may have before signing, or at any point
during the research. Your child’s participation in this study is voluntary and they may withdraw
from the study at any time. If they withdraw, any data collected up until that time will be
destroyed unless they agree that | may keep what has been collected up to that point. They may
also refuse to answer any question. There are no anticipated risks associated with participation in
this study.

The results of this study will be used in my doctoral dissertation, and possibly in another
academic publication, such as an article in an international music education journal or a
presentation at a music education conference. Your child’s contribution is important to this
study. The field of music education technology will benefit from their perspective as a young
music student.

As compensation, the researcher will offer your child a $10 iTunes gift card in appreciation of
their contribution to this study.

Interview

Do you consent to your child being interviewed by the researcher?

Yes No

Do you consent to having this interview audio recorded?
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Yes No

Do you consent to having parts of this interview video recorded?

Yes No

Anonymity and confidentiality

The data collected will be kept in password-encrypted files and will only be accessible to the
researcher and her supervisor. After seven years, most data will be destroyed including all
identifying data.

If you have any questions or concerns regarding the study, you are welcome to communicate
with the researcher at any time. The following contact information may be used: Stephanie
Khoury, XXX-XXX-XXXX, XXXXXXXX@XXXXX.

You are also welcome to communicate with the project supervisor, Lisa Lorenzino at the
following email XXXXXXXX@XXXXX Or at XXX-XXX-XXXX.

If you have any questions or concerns regarding your rights or welfare as a participant in this
research study, please contact the McGill Ethics Officer at XXX-XXX-XXXX or
XXXXXXXX@XXXXX.

By signing below, I certify that | have read and understood the foregoing terms and conditions,

and that | agree to have my child participate in the manner in

which | have specified above, in the above-named study.

PARTICIPANT NAME

PARENT SIGNATURE DATE

INVESTIGATOR SIGNATURE DATE
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APPENDIX VI: TEACHER CONSENT FORM
One-time user testing

Researchers: Stephanie Khoury, PhD Candidate in Music Education at McGill University,
Montreal

Supervisors: Lisa Lorenzino and Ichiro Fujinaga

Title of Project: Constructionism, improvisation and music education: Research-creation of
software to facilitate the learning of improvisation

This is an invitation to participate in the study entitled “Constructionism, improvisation and
music education: Research-creation of software to facilitate the learning of improvisation.” As a
PhD student in music education at McGill University in Montreal, Québec, my research focuses
on pedagogies of improvisation and technological tools. The present research is exploring the
design of a prototype for listening to music and improvising.

Your participation entails providing feedback about the initial design of the prototype. We will
meet in a one-on-one setting for approximately 45 minutes to an hour. You will interact with the
software on an iPad and give feedback about positive and negative observations. If you consent,
this will be video or audio recorded.

Please feel free to discuss with me any concerns you may have before signing, or at any point
during the research. Your participation in this study is voluntary and you may withdraw from the
study at any time. If you withdraw, any data collected up until that time will be destroyed unless
you agree that | may keep what has been collected up to that point. You may also refuse to
answer any question. There are no anticipated risks associated with participation in this study.

The results of this study will be used in my doctoral dissertation, and possibly in another
academic publication, such as an article in an international music education journal or a
presentation at a music education conference. Your contribution is vital to this study. The field of
music education technology will benefit from your perspective as expert teacher.

As compensation, the researcher will give you a $10 iTunes gift card in appreciation of your
contribution to this study.

Interview

Do you consent to an interview with the researcher?

Yes No

Do you consent to having this interview audio recorded?

Yes No

Do you consent to having some of this interview video recorded?
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Yes No

Anonymity and confidentiality

The data collected will be kept in password-encrypted files and will only be accessible to the
researcher and her supervisor. After seven years, most data will be destroyed including all
identifying data.

When publications are made of this research, including the dissertation and any other articles, the
researcher may want to speak about a professor specifically, to refer to the interview or a class
observation. You may choose to have your true name published or to have a pseudonym.

If necessary, do you consent to have your name used in publication?

Yes No

If you have any questions or concerns regarding the study, you are welcome to communicate
with the researcher at any time. The following contact information may be used: Stephanie
Khoury, XXX-XXX-XXXX, XXXXXXXX@XXXXX

You are also welcome to communicate with the project supervisor, Lisa Lorenzino at the
following email XXXXXXXX@XXXXX OF at XXX-XXX-XXXX.

If you have any questions or concerns regarding your rights or welfare as a participant in this
research study, please contact the McGill Ethics Officer at XXX-XXX-XXXX or
XXXXXXXX @XXXXX.

By signing below, I certify that | have read and understood the foregoing terms and conditions,
and that I agree to participate in the manner in which | have specified above, in the above-named
study.

PARTICIPANT NAME

PARTICIPANT SIGNATURE DATE

INVESTIGATOR SIGNATURE DATE
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APPENDIX VII: STUDENT CONSENT FORM
Long-term study

Project Title: Constructionism, improvisation and music education: Research-creation of
software to facilitate the learning of improvisation
Investigator: Stephanie Khoury

We are doing a research study about listening to music and improvising with the help of

iPads. A research study is a way to learn more about something. The first week in this study, you
will be asked to listen to a few recordings of a song, and at the end of the week, improvise with
the song. After that, for the next four weeks you get to use a new iPad app to help you listen. The
app will ask you to tap the screen as you listen to music. The study asks that you use this app for
at least an hour and a half a week, for four weeks, and that you make notes about how often, and
what you noticed about the software (what you liked or didn’t like, etc.). At the end of each
week, you will be asked to improvise on your instrument playing along with a backing track on
the app, then fill out a questionnaire. The improvisation will be recorded by the app so you and
the researcher can listen to it if you want, but it will not be judged or graded. The study is
interested in how you feel about your improvisation after using the prototype, not in how well
you improvise.

If you decide that you want to be part of this study, you will meet with the researcher three times.
If you agree, these sessions will be audio or video recorded.

Your feedback is very important and will help software developers understand what young
people prefer.

When we are finished with this study we will write a report about what was learned. This report
will not include your name or that you were in the study.

You do not have to be in this study if you do not want to be. If you decide to stop after we begin,
that’s okay too. If they stop the study, any data collected up until that time will be destroyed
unless you agree that | may keep what has been collected up to that point. Your parents know
about the study too.

You will be given a $25 iTunes gift card for completing the study as appreciation for your
contribution to this research.

If you decide you want to be in this study, and agree to have the sessions video recorded, and
your improvisations audio recorded, please sign your name.

l, , Want to be in this research study.

(Sign your name here) (Date)
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APPENDIX VIII: PARENTAL CONSENT FORM
Long-term study

Researchers: Stephanie Khoury, PhD Candidate in Music Education at McGill University,
Montreal

Supervisors: Lisa Lorenzino and Ichiro Fujinaga

Title of Project: Constructionism, improvisation and music education: Research-creation of
software to facilitate the learning of improvisation

This is an invitation for your child to participate in the study entitled “Constructionism,
improvisation and music education: Research-creation of software to facilitate the learning of
improvisation.” As a PhD student in music education at McGill University in Montreal, Québec,
my research focuses on pedagogies of improvisation and technological tools. The present
research is exploring the design of a prototype for listening to music and improvising.

The present study will last five weeks, and will take your child approximately 1 % hours per
week of independent time. This time will be spent listening to music, interacting with the music
via touchscreen, playing their instrument along with the app, and writing notes in a provided
journal or keeping an audio journal. On top of this, students may meet with the researcher on
three occasions: 1. After week one. This session will be one-on-one and will be audio recorded.
This session will inform them about the process to follow. 2. The researcher may schedule a
meeting during the five-week study to work with the software and the student. 3. At the end of
week five. This session will also be one-on-one and will be audio or video recorded.

Please feel free to discuss with me any concerns you may have before signing, or at any point
during the research. Your child’s participation in this study is voluntary and they may withdraw
from the study at any time. If they withdraw, any data collected up until that time will be
destroyed unless they agree that | may keep what has been collected up to that point. They may
also refuse to answer any question. There are no anticipated risks associated with participation in
this study.

The results of this study will be used in the researcher’s doctoral dissertation, and possibly in
another academic publication, such as an article in an international music education journal or a
presentation at a music education conference. Your child’s contribution is important to this
study. The field of music education technology will benefit from their perspectives as young
music students.

Your child will be given a $25 iTunes gift card for completing the study as appreciation for their
contribution to this research.
Do you consent to your child’s participation in this study?

Yes No

Do you consent to sessions with the researcher being video and/or audio recorded?
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Yes No

Anonymity and confidentiality

The data collected will be kept in password-encrypted files and will only be accessible to the
researcher and her supervisor. After seven years, most data will be destroyed including all
identifying data.

If you have any questions or concerns regarding the study, you are welcome to communicate
with the researcher at any time. The following contact information may be used: Stephanie
Khoury, XXX-XXX-XXXX, XXXXXXXX@ XXXXX

You are also welcome to communicate with the project supervisor, Lisa Lorenzino, at the
following email XXXXXXXX@XXXXX Or at XXX-XXX-XXXX.

If you have any questions or concerns regarding your rights or welfare as a participant in this
research study, please contact the McGill Ethics Officer at XXX-XXX-XXXX or
XXXXXXXX@XXXXX. By signing below, | certify that | have read and understood the foregoing

terms and conditions, and that | agree for my child to

participate in the manner in which | have specified above, in the above-named study.

PARTICIPANT NAME

PARENT SIGNATURE DATE

INVESTIGATOR SIGNATURE DATE
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APPENDIX IX: JOURNAL PROMPTS FOR LONG-TERM STUDY

Questions for the audio journal one:

Think about listening to “No Woman, No cry”. Did using the prototype cause you to listen
more attentively to this week’s song?

Did you pay more attention to the rhythm?

Did you pay more attention to harmony?

Were you more motivated to listen?

How do you like Module 1-Rhythm?

Did you do it more than once? If so, how many times? Why?
Was it easy to understand the rhythms from the pulsing circles?
Did you have any problems?

Were you concentrating on being accurate with the beat?

Did you read the feedback next to your fingers?

How do you like Module 2-Harmony?

Did you do it more than once? If so, how many times? Why?
What did you think of this cover version?

Were the instructions clear?

Do you remember the four chords, and their order?

Did you imagine the roots of the chord on your instrument?
Did you imagine the thirds as well?

Did you encounter any bugs? Crashes, etc.?

Quiestions for audio journals two and three:
How much time have you spent using the software?
Was it fun?

Did you encounter any bugs? Crashes, etc.?

What problems did you have?

What do you like most?

What do you not like?
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Questions for audio journals four and five:

Tell me about a typical week's schedule of practicing your instrument (not using the
prototype):

How many times a week? For how long each session?

What do you do during those practice sessions?

How does working with the prototype differ from your typical instrument practice?
How do you feel about your prototype sessions?

Do you enjoy them? Why or why not?

Do you usually listen to recordings of pieces that you are playing?

If so, how often?

Does your teacher ask you to listen to them?

Do you think the rhythmic practice in the prototype has or could improve your rhythm on your
instrument? Why or why not?

What have you learned about harmony and chords?

Are you more confident improvising now than you were 3 weeks ago? Why or why not?
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Questions for audio journal six:

Module 1

Were the instructions clear? Did you know what to do?
Did you like the new format? Why or why not?

How well were you able to play the rhythms?

What score do you think you would get for your accuracy?
Would you want to repeat it to get a higher score?

Any other comments?

Module 2

What do you think of the new interface?

Do you understand roots and thirds?

Did you enjoy it?

Did you think of the notes on your instrument?

Would you play it again to learn the notes and chords better?

What do you think of the way the notes are presented (not the typical staff)?
Any other comments?

Module 3

Was the view of the rhythm and the harmony useful for playing your instrument?
Were you successful at playing the roots? the thirds?

Were you able to stay with the chord changes?

Describe your improvisation.

Rate your confidence improvising, from 1 - not at all, to 10 very confident.

Did you enjoy it?

Any other comments?

Module 4

Were you successful at playing the roots? the thirds?

Were you able to stay with the chord changes?

Describe your improvisation.

Rate your confidence improvising, from 1 - not at all, to 10 very confident.
Did you enjoy it?

Any other comments?
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APPENDIX X: WEEK ONE INSTRUCTIONS

First of all — Thank you! | am so happy to have you all on board. For your information, there
are six of you participating in this study. Maybe we can all get together and jam once the study is
done!

This first week of the study is a ‘control” week. Like any good research experiment, having a
control and then a variable will allow me to judge the effect of the study. So for this control week,
you won’t interact with the software at all. I want you to listen to the music I am providing you,
in whatever listening context you are used to - on your iPod, phone, laptop, iPad, etc... | would
also like for you to keep a listening log.

LISTENING: I will ask you during this week to spend at least an hour (hopefully more)
listening to the music that | have included in the No Woman, No Cry folder. You guessed it, you
are listening to Bob Marley’s “No Woman, No Cry” - the original version from the Legend
album, and 8 cover versions. | put all nine tracks into the folder. Each of the covers is quite
different as you will see, but you don’t have to listen to all of them. If you really don’t like a
version, by all means, don’t torture yourself. And if you would like to listen to other cover
versions you have or find, be my guest. Please make sure you listen to the original Bob Marley
version. It is a classic!

I don’t really mind in which format you listen, you can download the mp3s from the folder and
put them on your iPod, phone, or iPad. Or just on your desktop. You can also listen to them
directly from the Google folder, though this is less efficient. If you have any trouble, please feel
free to email me or even call. | am happy to help.

LISTENING LOG: In your journal folder is a document named Listening Log. | would like for
you to keep track of the amount of time you spend listening to the mp3s | have provided you
with. Please tell me how long you listened, where you were, and on what device. Also, if
listening leads you to do any other activities (like look up info about the artists, watch YouTube
videos, play your instrument, etc.) please make note of these details as well. If you are not near
your computer when you listen, you can just jot down the info, and write it in the log later. Just
make sure to have it complete by the time we meet.

I look forward to our first session next week! Have fun listening. And thank you!

Contact me: Stephanie [contact info]
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APPENDIX XI: SECOND INSTRUCTIONS
sent via email following Session #1, long-term study

Link to download the app on your provisioned device (updated June 2):
https://build.cloud.unity3d.com/share/XXXxXXxXxxxx/

I have sent it in the email as well. This is because you will want to open that email on your iPad or iPhone
and click the link there. This will help you install it on your device.

Do all four modules of lesson one. It’s best to do all in one sitting if you can. And if you would like to go
back and repeat one in the session, this is ok too. Notice in module four, you can either record, or just
practice along with the backing track.

Each time you finish using it, make a note of how long you were using the software. Please send at least two
audio journals per week, more if you want (instructions below).

Your accuracy tapping the rhythms and chords is being checked by the software. In the future, we will have
your accuracy appear at the end of the module, for now, you just have to read the immediate feedback to get
a sense of how spot on the rhythm you are (module 1), and if you are tapping the right chords (module 2).

For the first two modules, you can either use the speaker on the device or use headphones. For the 3 and 4,
headphones will help tremendously, so keep that in mind.

Audio Journal Instructions
You have two options for the audio journal.

Option One - iPhone

One option is to use the voice memo app on an iPhone in your house. Simply open the app, tap the red
circle, and begin talking. Press the circle again when you are done, then hit done. It will ask you to save it.
Just use the date. Then push share button (a square with an arrow going up) and choose email. You can
email it to xxxxxxx@gmail.com. Go ahead and just email immediately so you don’t forget!

Option Two - browser

http://online-voice-recorder.com/

This simple website allows you to record audio from your laptop or desktop (as long as there is a
microphone). Hit the record button and talk. Then the stop button, followed by the save button. You can just
save it on your desktop. Then email it to me at xxxxxxx@gmail.com. Go ahead and just email immediately
so you don’t forget!
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APPENDIX XII: POST-IMPROVISATION QUESTIONNAIRE
Improvisation #1

Name:

Date:

Song title: No Woman, No Cry

Please rate your answers to the following questions on a scale of 1 to 10, 1 (not at all) to 10 (very
much so):
How confident were you improvising just now?

How well did you know where you were in the piece?

How much were you aware of what chord you were playing over?

How well were you able to play rhythmically with the beat of the song?

Did you enjoy improvising?

Did your week of listening to the original and the covers help you to improvise

better?

Were you able to create any melodies that you liked while improvising?

Please write at least one sentence about your experience improvising.
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APPENDIX XII1: POST-IMPROVISATION QUESTIONNAIRE
Improvisation #2 (and #3)

Name:

Date:

Please rate your answers to the following questions on a scale of 1 to 10:
1 (not at all) to 10 (very much so)

How confident were you improvising just now?

How well did you know where you were in the piece?

How much were you aware of what chord you were playing over?

How well were you able to play rhythmically with the beat of the song?

How well did you enjoy improvising?

How much did your experience with the [prototype] help you to improvise

better?

To what degree were you able to create melodies that you liked while

improvising?

Please write at least one sentence about your experience improvising.
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