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ABSTRACT

The purpose of this study was to examine 7'"-grade composers’ strategies,
processes, and perceptions, and the compositions they created using music technology in
a constructionist-oriented learning environment. This embedded multiple case study
examined the composition activities of eight 7"-grade students with varied musical
backgrounds. During the 10-week data collection period, participants composed music
using Hyperscore software underpinned by a constructionist-oriented theoretical
framework. Hyperscore facilitates intuitive music composition and enables a composer to
notate music with graphic notation without the need for understanding conventional
music notation.

| found that novice composers with relatively little to no formal musical training
or experience creating original music could produce compositions emulating the
strategies of professional composers. | also concluded that participants relied on
inspiration as do professional composers and were able to intuitively and successfully

create compositions including multiple sonic elements with minimal guidance and
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instruction. Participants exhibited evidence of thinking in and about sound.

Findings also alerted future music educators and researchers to the potential of
graphic notation software such as Hyperscore to undermine thinking in sound because of
its unique sketch-oriented design that might emphasize symbol (i.e., drawing) before
sound. | found that technology effectively scaffolded two participants’ processes.
Contrastingly, in two cases and possibly more, results showed that participants might
have benefited from more situated and responsive scaffolding by the instructor. My study
also supported previous researchers’ findings that a balance between freedoms and
constraints is essential to a novice composer’s success.

Participants expressed general skepticism of themselves as bona fide composers, a
desire or need for more time to develop their compositions, and value of agency,
originality, and prior experience. Participants conveyed that individual and collaborative
composition processes each had advantages and disadvantages; however, overall, they
preferred collaboration over individual work. Participants attempted to reconcile their
knowledge of traditional notation with graphic notation and drew from prior instrumental
experience, familiar music, and their previous compositions to develop their pieces. | also
discussed the extent to which and how particular Papertian, Piagetian, and Vygotskian

theoretical constructs revealed themselves in my study.
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CHAPTER 1: INTRODUCTION

Historically, composition, which Paynter (2002) referred to as “making up music”
(p. 224), has not been a widespread activity in the general music classroom, with
listening and performing receiving greater emphasis (Webster, 2002b). Riley (2009)
surveyed pre-service music teachers about implementing composition into their curricula
and determined there is a desire to include composition but uncertainty surrounding how
to do so. Similarly, Hickey (2012) contended that in-service and pre-service music
educators tend to view music composition as a specialized field that requires years of
focused education and practice. This perception of composition as an activity reserved for
those with specific training as composers may help to explain its relatively obscure place
in school music education compared with performing and listening activities.

John Cage (1961) contended that the dominance of traditional notation in
Western music artificially elevates composers above other musicians. This perception of
composing as an elitist activity reserved for ‘serious’ musicians may contribute to its
relatively limited role in school music education. Various music education scholars have
suggested that using non-traditional graphic notation or avoiding notation altogether may
be a more effective way of engaging children in composition (Hickey, 2012; Kaschub &
Smith, 2009; Louth, 2013; Wiggins, 2009). Learning traditional music notation can be
overly abstract, complex, and time-consuming for students who possess minimal or no
formal musical training, and this can be an obstacle when students must use this system
to compose.

My study illuminated the processes and products of a particular group of 7"-grade



composers as they created original music using non-traditional graphic notation software.
Operating under the assumption that “young musicians learn to compose by composing”
(Kaschub & Smith, 2009, p. 8), participants in this study engaged in the process of
composition with technology rather than being taught how to compose. Also, | hoped to
help music educators consider the role that music notation and composition with
technology play within the general music classroom.
Problem Statement

Wiggins (2009) asserted that the primary objective of music learning should be to
empower students with musical understanding that will result in musical proficiency and
independence. It is in this spirit that well-intentioned music educators, already
accustomed to working with traditional notation, may expect students to understand this
arguably abstract system before learning to compose music (Berkley, 2001; Kaschub &
Smith, 2009; Schiff, 2015). Such well-intentioned requirements may paradoxically hinder
novice composers because “traditional notation can have limiting factors [that] can be
found overwhelming” (Kaschub & Smith, 2009, p. 53) and counterproductive to learning.

The abstract symbols associated with Western music are difficult to comprehend
for those who do not understand the concepts related to them. It might be advisable for
children to delay learning traditional notation until “after they have established a strong
base of prior experience with the concepts behind the ways in which musical ideas can be
written down” (Wiggins, 2009, p. 43). Also, emphasizing notation at a young age might
“discourage children’s powerful and appropriate intuitive responsiveness...” (Bamberger,

2005, p. 145), thereby potentially hindering the creative process. Requiring students to



use an abstract symbol system too early in their musical development process may also
cause confusion or meaningless rote learning (Hickey, 2012).

Conversely, allowing novices to compose with nonstandard notation can make
composition more accessible and successful for novices who want to preserve their
compositions through notation (Emmons, 1998; Folkestad et al., 1998; Kaschub & Smith,
2009; Upitis, 1992). Furthermore, it has been asserted that notation should be used
primarily as a memory tool for young composers (Carlin, 1998), which reflects the
original purpose of music notation mostly as a mnemonic device (Louth, 2013). Much
highly valued music in the world has been composed without notation, which makes the
argument for learning notation before composition “rather feeble” (p. 145). After
considering the potential pitfalls of using traditional notation prematurely with children, I
was interested in examining the processes and products of 7"-grade composers in the
absence of abstract standard notation.

Graphic notation as an alternative to standard notation was also a phenomenon of
interest for me. Novice composers who utilized non-traditional graphic notation have
exhibited more diverse strategies and produce more creative compositions than those who
used traditional notation (Auh and Walker, 1999; Nelson, 2002). It has also been asserted
that students of all ages benefit from composing with non-traditional notation (Auh,
2000; Bamberger, 2003, 2005; Barrett, 2002, 2006; Christensen, 1992; Daignault, 1996;
Jennings, 2009; Parry-Jamieson, 2015; Rosenbaum, 2015; Stauffer, 2002) and that
insisting on traditional notation may “inhibit musical exploration of sound and creative

expression” (Nelson, 2002, p. 308). Influenced by the aforementioned scholars’



observations and assertions and operating under the assumption that novice composers
can create music “that far exceeds their notational skills” (Kaschub & Smith, 2009, p.
109), | examined the processes and products of 7\"-grade students who used computer
software and non-traditional graphic notation to create original musical compositions.

Scholars outside the field of music education have expressed similar concerns
about how educators sometimes expect students to grasp abstract content and warned
educators about overvaluing abstract thinking. For example, Papert (1993) warned that a
“perverse commitment to moving as quickly as possible from the concrete to the abstract
results in spending minimal time where the most important work is to be done” (p. 143).
Similarly, Ackermann (2004) emphasized the importance of giving learners the
opportunity “to dwell into their creations” (p. 13) through experimentation, play, and
reflection, which are often underutilized in education.

Piaget (1973) argued that mathematics educators should value “the principal
operations spontaneously employed by the child” (p. 18) more than imparting abstract
concepts through instruction. Papert, who expanded on Piagetian constructivism with
constructionism (Papert & Harel, 1991), described Mathland as a place where students
learn to be mathematicians rather than being taught how to do math (Papert, 1972a):
“Being a mathematician, again like being a poet, or a composer or an engineer means
doing [emphasis his], rather than knowing or understanding” (p. 1). | examined a
mathetic (Papert, 1980a, 1993) constructionist environment in which participants
experimented, played, and reflected—and experienced doing composition rather than

being instructed to compose methodically.



Rationale for the Study

The above discussion about potential pitfalls associated with using traditional
music notation could apply to numerous music learning contexts. For my study, | chose
to place this tension within the context of 7"-grade participants” music composition
activities based on my particular interest in expanding composition activities in my music
classroom, and my interest in exploring how technology and non-traditional graphic
notation might function as a composition tool for 21%-century learners. In the following
section, | discuss the various rationale for designing and implementing this study of 7-
grader’s composition strategies and processes.

Composition is one of the three fundamental ways that humans engage in musical
activity (Upitis, 1992; Webster, 2002b), and the act of creating, which includes
composition, is considered one of the core artistic processes in arts education (National
Coalition for Core Arts Standards, 2013). Various music education scholars (e.g.,
Burnard & Younker, 2002; Hickey, 2003, 2012; Kaschub & Smith, 2009) have espoused
the benefits of including composition in the music curriculum, advocated for further
research on this topic, or suggested possible reasons why composition may be an
underrepresented musical activity in the classroom. My study aimed to contribute to a
growing body of literature suggesting that music researchers and educators believe
composition (i.e., making up music) is a fundamental human activity (Hickey, 1995,
2013). Hopefully, this study helped to underscore composition as integral to a child’s

music education.



Including composition in the curriculum can “guide [music educators’]
development of more appropriate educational goals and activities (Kratus, 1989), and
could increase musical intelligence as well as the likelihood of creative achievement in
general (Webster, 2013). Providing insight into what students do when they are asked to
compose may help make composition a more effective and integral part of music
teaching and learning (Wiggins, 2003), and studies such as mine could help expand
music educators’ limited understanding of music composition teaching and learning.

Various researchers have asserted that many music educators lack experience with
composition and consequently do not have enough confidence in their ability to include
composition in the music curriculum (e.g., Barret, 2006; Kaschub and Smith, 2009,
Kennedy, 2002; Hickey, 2012; Winters, 2012). In my study, the use of constructionist-
oriented software explicitly designed for composers with no formal training in music
aimed to shed light on an approach to composition that might help challenge the notion
that “real composing is what other, specially talented people do” (Paynter, 2000, p. 25).
My study also challenges the idea that children do not have the expertise required to
compose music. Although children may not be ready to compose a symphony, “they can
certainly engage in the process of creating original musical ideas” (Wiggins, 2002, p.
103).

| placed the tension associated with requiring students to use traditional notation
within the context of “renewed attention toward teaching music composition in school
music” (Hickey, 2013, p. 33). My own desire to include more composition activities in

my music classroom inspired me to seek out non-traditional approaches to music



composition teaching and learning. My study examined how novice composers
experienced composition in a constructionist environment, one in which they used
technology and graphic notation that circumvented the need to manipulate abstract
musical symbols associated with traditional notation. | intended to illuminate and
understand participants’ composition processes and products emanating from a classroom

that reflects Papert’s (1999b) eight big ideas (link to Appendix A) behind a

constructionist learning environment.
Theoretical Framework

While considering the most appropriate epistemological stance for an examination
of novice composers’ strategies and processes, it became apparent to me that a
constructivist-oriented position aligned well with my study. Constructivist theorists all
share a primary aim—to understand development. Despite their interest in relations
between social factors and cognitive development, scholars tend to categorize and isolate
theories. The result is often that similarities among theories may be disguised, and
relationships among them ignored (Tudge and Winterhoff, 1993). The theoretical
framework for my study underscores the importance of considering connections among
constructivist theorists rather than isolating them (Cole & Wertsch, 1996; Salomon &
Perkins, 1998). | was drawn to the ideas of three particular learning theorists whose
principles fell within the realm of constructivism and resonated strongly with one another
for this specific study: Papert, Piaget, and VVygotsky. The research questions for this study
reflect various tenets of Papertian constructionism, Piagetian cognitive constructivism,

and Vygotskian social constructivism relevant to my study.



An exhaustive discussion of the learning principles associated with Papert, Piaget,
and Vygotsky is outside the scope of this dissertation; however, a combination of
particular concepts associated with each of these educators provided the theoretical
framework for this study. These concepts, discussed in further detail later in this chapter,
include Papert’s (1980, 1993, 1996) ideas of instructionism, bricolage, hard fun, syntonic
learning, and mathetics, and Turkle and Papert’s (1990, 1991) concept of epistemological
pluralism. Also considered are the Piagetian cognitive constructivist ideas of genetic
epistemology (Devries, 1997; Kitchener, 1980; Papert, 1980, 1999; Piaget, 1973; Shayer,
2003; von Glassersfeld, 1982, 1997) and disequilibrium (Ackermann, 1996, Kitchener,
1980; Piaget, 1997), which certain scholars have referred to as socio-cognitive conflict
(Applefield, Huber, & Moallem, 2000; Kaschub, 1999; Lourenco, 2012; Tudge &
Rogoff, 1989; Tudge & Winterhoff, 1993). The Vygotskian (1978) social constructivist
concepts associated with my study are interpsychological and intrapsychological
development, and Zone of Proximal Development. Also, | identified metacognition and
Perkins’ (1992) concept of cognitive complexity as complementary to Papertian,
Piagetian, and Vygotskian ideas and relevant to my study. The following sections
contextualize these concepts for this study and consider intersections among Piagetian,
Vygotskian, and Papertian perspectives.

Intersections Among Papertian, Piagetian, and Vygotskian Perspectives

The following three sections consider Piagetian, VVygotskian, and Papertian
perspectives in pairs. The purpose of the first section is to contextualize Piagetian and

Vygotskian concepts that are particularly relevant to this study. In the second and third



sections, | discuss how certain Papertian concepts relate to ideas set forth by Piaget and
Vygotsky, respectively. My examination of these intersections strongly influenced the
research questions, design, and methods adopted for my study.

Papertian and Piagetian perspectives. Papert, who personally studied with
Piaget for five years in Geneva, formulated the idea of constructionism by combining his
understanding of Piaget’s cognitive constructivism with his own observations about how
children learn (Papert, 1980a, 1993, 1996, 1999). Papert’s seminal work, Mindstorms
(1980a), contributed to the development of constructionism as put forth by him and his
followers. The concept of a microworld comes from Papert, who described it as “a subset
of reality” (1980b, p. 204). In a microworld, students program computers to help them
learn to solve problems virtually and create public artifacts. Papert conceived of the
microworld as an environment in which students focus on learning how to learn, not
merely on learning how to master skills and content deemed important by an instructor.
To Papert, “The kind of knowledge children need is the knowledge that will help them
get more knowledge” (1993, p. 139). In a microworld, computers are students’ objects to
think with, which they “can make theirs for themselves and in their own ways” (1980a, p.
11). To Papert, objects to think with are essential in helping students learn how to learn.
In my study, objects to think with were the graphic elements within the non-traditional
music notation software that participants used while creating original music.

Papert’s constructionism reflects Piaget’s cognitive constructivism in the belief
that children actively construct their own knowledge during interaction with their

respective worlds (Papert, 1980a, 1980b, 1993, 1999). Ackermann (1996, 2001, 2007), a
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Papert contemporary who also studied with Piaget, asserted that children construct
knowledge by balancing stability and change, which Piaget referred to as negotiating
assimilation (incorporating events and objects into existing mental structures) and
accommodation (modifying existing knowledge structures to accommodate new
information). According to Ackermann, “knowledge is experience, in the sense that it is
actively constructed and reconstructed through direct interaction with the environment”
(1996, p. 3).

Music educators sometimes associate constructivism and knowledge construction
with Piaget’s learning stages of cognitive development (e.g., Swanwick & Tillman,
1986). However, my study specifically draws on Papert’s adaptation of Piaget’s stages of
cognitive development. Piaget’s stages of cognitive development are commonly
described as a gradual transformation from concrete to abstract thinking, with abstract
thinking considered “the ultimate form of knowing” (Papert, 1993, p. 146.) Papert instead
asserted that the different ways of knowing described by Piaget are “far more important
than quibbling about whether they neatly follow one another chronologically” (p. 153).
Furthermore, Papert (1993) distinguished himself from Piaget by saying:

My perspective is more interventionist. My goals are education, not just

understanding. So, in my own thinking | have placed a greater emphasis on two

dimensions implicit but not elaborated in Piaget’s own work: an interest in
intellectual structures that could develop [emphasis added] as opposed to those
that actually at present do develop in the child, and the design of learning

environments that are resonant with them. (p. 161)
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As an alternative to a learning environment informed by Piaget’s discrete stages,
Turkle and Papert (1990, 1991) set forth the concept of epistemological pluralism, which
they described as related to Piaget’s (1973) concept of genetic epistemology, but differing
on one important point: “Where [Piaget] saw diverse forms of knowledge in terms of
stages to a finite end point of formal reason, we see different approaches to knowledge as
styles, each equally valid on its own terms” (p. 129). Turkle and Papert (1990, 1991)
contended that computers are ideal tools for supporting epistemological pluralism, which
values informal concrete learning as much as formal, abstract thinking.

In Papert’s (1993) view, “a methodology that will allow us to stay close to
concrete situations” (p. 150) is essential. Papert went so far as to assert that Piaget “failed
to recognize [concrete thinking as] not confined to the underdeveloped” (p. 151). Papert
argued that even sophisticated learners rely on concrete thinking for complex problem-
solving. It is also important to note that as much as Papert advocated for revaluation of
the concrete, he did not underestimate the value of abstract reasoning. Rather, he
advocated for learning experiences through which formal, abstract thinking is “on tap, not
on top” (p. 146). | applied Turkle and Papert’s (1990, 1991) concept of epistemological
pluralism and their call for “revaluing the concrete” (p. 188) by examining novice
composers’ various ways of constructing knowledge while using constructionist-oriented,
non-traditional graphic music notation software.

Piaget’s constructivism holds that learners build knowledge structures regardless
of the circumstances of the learning (Papert & Harel, 1991). Papert’s constructionism

adds to constructivism by emphasizing self-constructed knowledge that the learner
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develops and demonstrates by producing public artifacts. Papert and Harel contended that
constructing self-knowledge “happens especially felicitously in a context where the
learner is consciously engaged in constructing a public entity, whether it’s a sandcastle on
the beach or a theory of the universe” (p. 1). Also, Papert (1980) held that technology is a
uniquely powerful tool for creating public artifacts and shifting the boundary separating
concrete and formal thinking. In my study, the primary tool was non-traditional graphic
notation software, and the public entities were musical compositions that participants
created within a constructionist-oriented environment. The use of technology as a tool for
“active, exploratory, student-directed learning” (Franz & Papert, 1988) is a central tenet
of constructionism. Papert’s emphasis on creating public artifacts combined with Piaget’s
constructivist ideas resides at the core of Papert’s constructionism approach to learning.

Papertian and Vygotskian perspectives. Papert’s idea of constructionism
includes his belief that students learn more felicitously when they design and create
public artifacts. Papert advocated creating such artifacts using the computer as a
mediating tool. Similarly, Vygotsky (1978) discussed the significance of tools (e.g.,
language, writing, number systems) and their effect on child development. Vygotsky
asserted that learning and development coincide; intellectual development is as reliant on
mastery of tools as it is on maturation, and unity of both practical intelligence and
mastery of tools comprise “the essence of complex human behavior” (p. 24). Vygotsky
and Papert shared an emphasis on mediating tools and the view that learning is influenced
by more than discrete developmental stages, making it apparent to me that Vygotskian

social constructivism and Papertian constructionism are complementary. Duffy and
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Cunningham (1996) asserted that Vygotsky proposed two mediational means: technical
tools and semiotic tools. Furthermore, Duffy and Cunningham asserted, “The computer is
a good example of a mediational means that has aspects of both tools and sign” (p. 11).

Vygotsky’s emphasis on the role of cultural artifacts such as tools and language
and Papert’s emphasis on technology as a tool for producing public artifacts parallel one
another (Ackermann, 2001). Papert was "interested in how learners engage in a
conversation with their own or other people’s artifacts, and how these conversations
boost self-directed learning, and ultimately facilitate the construction of new knowledge"
(p. 1). Papert (1987) himself implicitly underscored the importance of Vygotsky’s idea of
socio-cognitive development by contending that “everybody needs the help of other
people and the support of a material environment, of a culture and society” (p. 13),
thereby acknowledging that language and the computer are equally valuable mediating
tools. Also, while advocating for the computer as a valuable tool for bringing about
radically improved learning, Papert (1993) acknowledged the importance of “Vygotsky’s
idea that conversation plays a crucial role in learning” (p. 15) and sometimes implicitly
expressed a Vygotskian approach to learning. For example, when suggesting that
education should resemble Brazilian samba schools in which experts and novices learn
together, Papert (1980a) asserted:

Thus, we are brought back to the necessity for the educator to be an

anthropologist. Educational innovators must be aware that in order to be

successful, they must be sensitive to what is happening in the surrounding culture
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and use dynamic cultural trends as a medium to carry their educational

interventions. (p. 181)

The notion of language and technology as equally valuable mediating tools
supports my interpretation of Papertian and VVygotskian as complementary lenses. In my
study, I was interested in examining novice composers’ processes and products “as a total
activity, of which some aspects could be influenced by the ‘scaffolding’ of a guiding
adult, a helpful peer, or a probing researcher” (Harel, 1988, p. 32) in addition to their
individual appropriation of mediating tools, and their unique thoughts, inventions, and
constructions.

Various scholars have underscored the link between Papertian constructionism
and Vygotskian social constructivism through their examination of novice composers
individual and/or collaborative use of technology as “objects to think with” (Papert,
1980a, p. 11) within the context of a wider community (e.g., Duffy & Cunningham, 1996;
Goldman, R., Black, J., Maxwell, J. W., Plass, J., & Keitges, M. J., 2012). These scholars
either implicitly or explicitly implied a connection between Papertian constructionism
and Vygotskian social constructivism. Various scholars outside the field of music
education have also made connections between Papertian constructionism and
Vygotskian social constructivism (Couturier, 2000; Goldman, Black, Maxwell, Plass, &
Keitges, 2012; Harel, 1988; Mevarech & Kramarski, 1993; Shaw, 1995).

Piagetian and Vygotskian perspectives. Various scholars have debated
intersections and divergences between Piagetian and Vygotskian tenets (Devries, 2000;

Duncan 1995; Glassman, 1994; Lourenco, 2012; Shayer, 2003). Some of the main
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differences between Piaget and Vygotsky stem from their ideas about the primary cause
for development and the way they conceptualized their theories; however, these
differences are “more surface than systemic” (Glassman, 1994, p. 207). In spite of
disagreements about the primary cause for development, Piaget and Vygotsky
fundamentally agreed that there are two parts to development, ontogenetic, and socio-
cultural (Glassman, 1994).

For my study, | aimed to create an environment in which individual development
in the Piagetian sense and group dynamics in the Vygotskian sense interacted. Similarly,
Shayer (2003) advocated for learning environments in which Vygotskian and Piagetian
dynamics of development operate in tandem and found that the “range of mental
development in any one-year group is far, far wider than anyone dreamed” (p. 468). In
the Piagetian sense, such an environment enables all learners to make “revolutionary
jumps in thinking” (p. 481) regardless of their individual levels of mental development.
In the Vygotskian sense, the teacher “only intervenes to enhance group energy where it
flags, or to drop the right question to induce cognitive conflict” (p. 483).

The research questions for my study reflect two of these resemblances in
particular. First, Piaget and Vygotsky share a relational perspective on development, with
both Piaget and Vygotsky affirming the importance of actual relations between
individuals. Second, learning is a dialectical process, including the concepts of
assimilation and accommodation associated with Piaget and interpsychological and
intrapsychological development associated with Vygotsky. This aspect of my study was

informed by Lourengo (2012) contended that although “Piaget’s approach is
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fundamentally-oriented toward an autonomous approach [and Vygotsky] appeals almost
always to a heteronomous individual” (p. 284), there are at least seven particular
resemblances between Piaget and Vygotsky that outweigh their differences.

Piaget is often said to have paid less attention to social influences than did
Vygotsky (Tudge and Winterhoff, 1993). However, “Piaget’s interest in biological
foundations of development by no means precludes a concern with the role of the social
world” (Tudge and Winterhoff, 1993, p. 62). For example, Piaget emphasized the
importance of discussion between peers who bring different perspectives to a particular
task, which he referred to as disequilibrium. Conversely, although Vygotsky paid more
attention to social interaction than to individual development, and even criticized Piaget’s
contemporary position that children’s development must precede learning (Tudge &
Winterhoff, 1993), Vygotsky also acknowledged the existence of “two qualitatively
different lines of development..., which are of biological origin, on the one hand, [and]
of sociocultural origin, on the other” (Vygotsky, 1978, p. 46). Vygotsky contended that
every function in a child’s development appears twice, “first, between people
(interpsychological), and then inside the child (intrapsychological)” (p. 56).

Piaget emphasized the importance of peer interaction and believed that discussion
is more valuable for children and their peers than between adults and children. Vygotsky,
however, contended that as long as one of the partners is more capable, interaction with
either adults or peers can bring about cognitive growth (Lourengo, 2012; Rogoff, 1990;
Tudge & Rogoff, 1998; Webster, 2011). According to Rogoff (1990), Piaget believed that

cognitive restructuring required partners with a universal language and system of ideas
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and that adults are unlikely to influence thinking “because of the unequal power relations
between adults and children” (p. 147). Vygotsky, on the other hand, believed that “ideal
partners are not equal, but the inequality is in skills and understanding rather than power”
(p. 148). My study was designed to facilitate both peer-peer and adult-child interaction,
which underscored Piagetian and Vygotskian ideas alike.

Various distinctions notwithstanding, I noted two particular overarching common
threads between Piagetian and VVygotskian, perspectives including the concept of
knowledge as being constructed by the individual and the influence of social interaction
on learning. Piaget and Vygotsky both described the learning process as “revolutionary
rather than evolutionary [and] regarded the roles of the individual and the environment as
inseparable” (Tudge & Rogoff, 1989, p. 18). Also, Piaget (1951) and Vygotsky (1978)
described similar views on the role of play in learning that resonate with Papertian
constructionism. After considering various scholars’ perspectives on Piagetian cognitive
constructivism and Vygotskian social constructivism, I considered these complementary
learning models, each of which resonates with Papert’s idea of constructionism.

Concept Dyads

My research questions for this study were inspired by and reflect particular
principles of Papertian constructionism, Piagetian cognitive constructivism, and
Vygotskian social constructivism. The following discussion defines certain theoretical
concepts associated with these three learning frameworks and contextualizes them for
this study. In my view, these theoretical concepts fall within three larger concept dyads:

(a) constructionism-instructionism, (b) affect-cognition, and (c) concrete-abstract.
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Constructionism-Instructionism. Papert (1993) defined instructionism as “belief
that the route to better learning must be the improvement of instruction” (p. 139).
Educators who embrace the principles of constructionism argue that a constructionist
environment accommodates authentic learning (solving real-world problems) more
effectively than an instructionist environment. This is not to say that instruction is
unnecessary or inconsequential, but constructionists aim for a balance between direct
instruction and bricolage (self-making, fixing, and improving mental constructions).
Papert regularly discussed the tension between instructionism and constructionism in the
field of mathematics education, and asserted, “the goal is to teach in such a way as to
produce the most learning for the least teaching™ (p. 139). Papert focused on the
importance of providing students with time to use, think about, and play with
mathematics, activities he claimed are underused in a predominantly instructionist
environment. Also, Papert argued that technology is a powerful tool for facilitating
bricolage, thinking, and play, which are fundamental to balancing constructionism and
instructionism.

Bricolage and direct instruction. Lévi-Strauss (1962) likened the untrained mind
to that of a bricoleur, who applies the “science of the concrete” (p. 11) and makes use of
available, assorted tools to find one that will fit the problem at hand. Papert (1980a, 1993,
1996, 1997) integrated Lévi-Strauss’s concept of bricolage into his work with children
and conceived of bricolage as a metaphor for the old-fashioned traveling tinker who
works with whatever tools they have at hand. Papert (1993) viewed bricolage as

analogous to the student who solves problems in a heuristic manner and improves mental
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constructions along the way, without relying on direct instruction. In other words,
bricolage is “an example of developing mathetic skill” (p. 144). Despite Papert’s
metaphor of a traveling tinker, bricolage is not associated strictly with manipulating
physical objects. According to Lévi-Strauss, the savage mind refers to sophisticated
thinking that is possible regardless of any particular cognitive stage of development. This
is similar to Bruner’s (1977) assertion that “any subject can be taught effectively in some
intellectually honest form to any child at any stage of development” (p. 33).
Constructionism aims to help learners at various stages of development interact with
complex concepts through bricolage, rather than merely through direct instruction.
Scaffolding. For my study, | defined scaffolding, a concept articulated by Bruner
and colleagues (Wood, Bruner, & Ross, 1976), as a process in which a more
knowledgeable other (Ruthmann, 2006; Webster, 2011; Wiggins, 1994) guides a learner
toward a personal objective rather than directly instructs a learner toward a well-defined
end (Duffy & Cunningham, 1996). Although Vygotsky (1978) himself did not use the
term scaffolding in his discussion of Zone of Proximal Development (ZPD), educators
sometimes relate scaffolding and ZPD with one another. For example, Bruner and Haste
(1987) associated scaffolding with ZPD when they described it as “the gap between what
the child can currently do...and what she can achieve with intercession and scaffolding of
adults or peers” (p. 6). Similarly, Duffy and Cunningham (1996) suggested that
scaffolding functions as an interpsychological support system within ZPD by stating,
“Success in the Zo-ped requires support for learning, and that support is called the

scaffolding” (p. 15). It is also important to note ZPD involves creating conditions that
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will require the student to go beyond what they can currently do. To Vygotsky, “the only
‘good learning’ is that which is in advance of development” (1978, p. 89), and to
educators such as Duffy and Cunningham, scaffolding promotes such good learning.

| expanded my definition of scaffolding based on Duffy and Cunningham (1996)
and Wiggins and Medvinsky (2013) because their ideas of scaffolding resonate strongly
with Papert’s concept of a mathetic environment, which is described further below.
Scaffolding is a problematic metaphor because it “implies guiding...of the learner toward
some well-defined (structural) end” (Duffy and Cunningham, 1996, p. 15). Duffy &
Cunningham instead believed scaffolding “must be viewed as a learning environment—
as supporting the growth of the learner” (p. 15) without determining a predefined
structural end. Similarly, Wiggins and Medvinsky (2013) discussed collaborative
learning and scaffolding within the context of music composition and advocated for
approaching learning as “something the learner does rather than...something the teacher
does to the learner” (Wiggins & Medvinsky, 2013, p. 111).

Mathetics. Papert (1993) developed the concept of mathetics, taken from the
Greek mathéma meaning “that which is learnt” (“mathematic,” n.d.). Papert conceived of
mathetics as the art of learning and being complementary to pedagogy, or the art of
teaching. He described a mathetic culture in which children focus on learning rather than
on being taught. Papert asserted that a mathetic environment is one in which a student
takes something unfamiliar and relates it to something already known, and then makes
something new by tinkering, playing, or building with it. Similarly, Piaget (1973)

asserted, “To understand is to discover, or reconstruct by rediscovery, and such
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conditions must be complied with if in the future individuals are to be formed who are
capable of production and creativity and not simply repetition” (p. 20). | attempted to
establish a mathetic environment facilitating production and creativity for participants—
one that regarded composition as a process that is “explorable and manipulable” (Papert,
1980, p. 129) rather than a formal instructional program.

Papert (1993, 1996) was careful to point out that constructionism does not
devalue instruction. Instead, the goal of constructionism is to facilitate learning without
overemphasizing direct instruction. Papert asserted that someone who becomes
affectively involved with an area of knowledge could learn it without requiring explicit
instruction. To Papert, a balance between instructionism and constructionism allows
epistemological pluralism to flourish (Turkle & Papert, 1990). Similarly, Piaget (1973)
discussed the distinction between encouraging children to construct knowledge and
instructing them: “What is desired is that the teacher ceases being a lecturer, satisfied
with transmitting ready-made solutions; his role should rather be that of a mentor
stimulating initiative and research” (p. 16). Papert (1996) pointed out that computers are
useful for both instructionist and constructionist approaches, but an overwhelming
majority of educational computer use has been for “school-style learning” (p.47), which
overvalues direct instruction. He contended that having children construct things with a
computer rather than receiving instruction from a computer facilitates learning how to
learn. The child should run the machine, not vice versa.

Affect-Cognition. A recurring theme in the literature on constructionism is its

relation to learner affect and cognition. Meyer (1956) contended that affective experience
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is not the polar opposite of conscious cognition. Webster (2002b) pointed out that
constructionists view affect as an essential aid to learning. Reimer (1989) asserted that
humans experience music with “an intermingling of perceptual and affective cognitive
processes, [and] it is becoming clearer that in art, affect functions cognitively” (p. 32).
Likewise, Papert (1980a) discussed how his passion for learning and thinking about
systems of automobile gears during his childhood was a critical affective experience, as
important as the cognitive challenge of assimilating the abstract mathematical concepts
associated with such systems.

Papert (1980a, 1993, 1996) emphasized the importance of affect within the
context of mathematics education and constructionism and underscored the tendency of
psychologists to set up a dialectical relationship between cognitive functions and
“considerations of affect, of feeling, of sense of beauty” (1980a. p. 194). He developed
the concept of affective computing as an expansion of Piaget’s concept of cognitive
constructivism. Papert asserted that Piaget’s neglect of the affective aspects of learning
“comes more from a modest sense that little is known about it than from an arrogant
sense of its relevance” (1980a, p. vii). Papert combined Piaget’s concepts of assimilation
and accommodation with his concept of affective computing to emphasize the importance
of both cognition and affect. He described children who came to his Logo programming
lab hating math but loving it by the end of their experience, which he partly attributed to
integrating affective computing with cognitive challenges. Papert (1996) championed the
computer as a way to change children’s relationships with topics about which they might

otherwise see no personal connection. He advocated using the computer to “dissolve
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barriers to learning” (p. 24) by transforming learning from a primarily cognitive
experience to a combination of cognitive and affective learning. Similarly, | was
interested in examining to what extent using constructionist-oriented software, and a
constructionist approach to composition might influence novice composers’ affect.

Syntonic learning. Papert described another prominent feature of constructionist
environments as syntonic learning. He borrowed this concept from clinical psychology to
describe learning that contrasts with dissociated, conceptual learning (1980a), which he
claimed is partly responsible for math-phobia. Papert theorized constructionism as
facilitating both ego-syntonic learning (that which is coherent with children’s sense of
themselves as people with intentions, goals, desires, likes, and dislikes) and body-
syntonic learning (that which is firmly related to children’s sense and knowledge about
their bodies). He frequently noted syntonicity while observing children learning to
program computers and robots. In some of his earliest applications of constructionism,
Papert regularly observed children using bodily motion and gestures to reflect actions
they aimed to program for a robotic turtle using the LOGO computer language. Papert
believed a student could understand (and predict and reason about) the turtle’s motion by
imagining what they would do if they were the turtle.

Papert’s child programmers demonstrated body-syntonic reasoning, indicating a
connected, affective response to their environment rather than a purely cognitive,
dissociated relationship. To Papert, experiencing math in the extra-logical, affective sense
is just as important as doing so in logical terms. I was interested in how body-syntonic

reasoning such as moving, humming, and vocalizing manifested themselves in my study,
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and how ego-syntonic learning emanated from participants’ expression of their intentions,
likes, and dislikes while composing music.

Hard fun. Papert (1996) posited that microworlds could facilitate hard fun, which
he believed to be “widely present in children’s thinking” (p. 53). Hard fun is one of
Papert’s (1999b) eight big ideas behind a constructionist environment (see Appendix A).
According to Papert, the best fun is hard fun, and learning is not merely enjoyable
because it is easy (Stager, 2005). Papert’s (1996) concept of hard fun resonates with
Vygotsky’s (1978) and Piaget’s (1951, 1997) discussions of play. Vygotsky (1978)
asserted, “Subjection to rules and renunciation of impulsive action constitute the path to
maximum pleasure in play” (p. 104). The type of play to which Vygotsky referred is
purposeful and includes rules and demands that lead to development: “In play, it is as
though he [the learner] were a head taller than himself. As in the focus of a magnifying
glass, play contains all developmental tendencies and is itself a major source of
development” (Vygotsky, 1978, p. 102). To Vygotsky, it is inaccurate to think of play as
an activity without purpose.

Play. Similarly, Piaget (1951) pointed out, in spite of the visions of great
educators, play has been considered “pseudo-activity without functional significance, and
even harmful to children, keeping them from their homework™ (p. 151). However, Piaget
himself saw play as a phenomenon leading to cognitive development—an activity
particularly compatible with the process of assimilation. Piaget identified three forms of
play—practice play, symbolic play, and play with rules (Nicolopoulou, 1993). In his

discussion of play with rules, Piaget (1997) distinguished between play for ordinary
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pleasure from “that into which there enters an element of obligation” (p. 23). I interpreted
Vygotsky’s and Piaget's ideas about purposeful play as complementary to Papert’s
concept of hard fun.

Metacognition. Metacognition is also a fundamental tenet of constructionism,
although scholars use various terms to describe a similar process. Papert famously
asserted, “You can’t think seriously about thinking without thinking about thinking about
something” (1980a, p. 10), and emphasized the importance of metacognition in the
constructionist environment (1993, “Personal Thinking"). Although Piaget and Vygotsky
did not use the term metacognition (Tarricone, 2011), various scholars have related
certain Piagetian and Vygotskian concepts to metacognition. For example, scholars have
discussed Piaget’s concept of reflective abstraction, which facilitates accommodation and
cognitive structural changes through critical thinking, (Cobb, 1994; Fosnot, 2005; Von
Glassersfeld, 1982, 1997). According to Cobb (1994), Piagetian reflective abstraction
involves concretizing conceptual activity while engaging in cultural practices, often while
interacting with others. In my study, the cultural practice is the act of “making up music”
(Paynter, 2000, p. 25). Vygotsky (1978) asserted that cognitive development in children
includes the transformation of external and egocentric speech into inner speech.

The gradual transition from interpersonal, communicative external speech to
intrapersonal, reflective inner speech underscores Vygotsky’s assertion that “every
function in the child’s cultural development appears twice...first between people
(interpsychological) and then inside the child (intrapsychological) [emphases in

original]” (p. 57). The capacity for inner speech is not achieved until adolescence (Fox &
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Riconscente, 2008), at which point the next challenge is to apply such newly acquired
metacognitive skills “to new concrete situations that must be viewed in these abstract
terms—a kind of transfer usually mastered only toward the end of the adolescent period”
(Vygotsky 1986, p. 142). In my study, 7"-grade students had the opportunity to practice
metacognition by thinking aloud, listening to their compositions and reflecting, and
engaging in dialogue and semi-structured interviews with peers and me.

Various educational psychologists and philosophers have underscored the
significance of metacognition within the context of constructivism. Ackermann (1996)
referred to perspective-taking as essential for negotiating disequilibrium and eventually
arriving at accommodation. People need to “become their own observers, narrators, and
critics...to reach deeper understanding” (p. 9). Perkins (1992) emphasized that an
effective constructivist environment relies on engaging students in thinking about content
and reflecting on their learning process. (p. 164). Gunstone (2000) asserted that
constructivists have not yet sufficiently considered Dewey’s (1910) concept of reflective
thought, which Dewey defined as “active, persistent, and careful consideration of any
belief or supposed form of knowledge” (p. 6). Dewey suggested that reflection inspires
looking for evidence and facts to serve a purpose. Duffy and Cunningham (1996)
preferred the term reflexivity, that is, to turn something back on itself. In a constructivist
environment, “human reflection is the key to understanding and creating anew a world in
which we coexist with others” (p. 13). Participant reflection on composition as both a

process and a product was an integral part of my study.
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Socio-cognitive conflict. Piaget discussed the role disequilibrium plays in
cognitive development, a term which is sometimes referred to in the literature as socio-
cognitive conflict (Appletield, Huber, & Moallem, 2000; Kaschub, 1999; Lourenco,
2012; Tudge & Rogoft, 1989; Tudge & Winterhoff, 1993). Socio-cognitive conflict in the
Piagetian sense refers specifically to peer interaction and initial differences of perspective
between peers. Socio-cognitive conflict consists of discussion in which children “see that
there is a different perspective that may not easily fit into their own preexisting
perspectives” (Tudge & Rogoff, 1989, p. 20). According to Piaget, socio-cognitive
conflict is likely to be more productive when it occurs between peers, rather than between
a child and an adult. The adult may be perceived by the child as an authority figure and
not an equal learning partner, and cognitive growth may, therefore, be inhibited (Devries,
1997). I applied the concept of socio-cognitive conflict in a manner similar to Kaschub
(1999), who adopted a Piagetian perspective in which “children share an equality and
point of view that does not exist in an adult-child relationship” (p. 32) and are therefore
more likely to interact as equals, experiment with new ideas, and question each other.

Cognitive complexity. A common criticism of constructionism is its association
with counterproductive cognitive complexity. Dick (1992) contended that constructivists
are apparently "not concerned that the gap will be too great between the schema of some
students and the tools and information that they are provided” (p. 96). Perkins (1992) was
struck by how little attention has been paid to constructivism as learners experience it,
particularly in terms of cognitive load, and suggested a conflict-deferred approach, fine-

tuned scaffolding, and increased metacognition as possible solutions. Kirschner, Sweller,
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& Clark (2006) asserted that a constructivist environment could be “highly complex [and]
may generate a heavy working memory load that is detrimental to learning” (p. 80).
Kirschner et al. contended that heavy working memory load is particularly problematic in
the case of novice learners who lack proper schema to integrate new information with
prior knowledge. They suggested that novice learners need more guided instruction than a
constructivist environment typically provides.

Concrete-Abstract. Piaget’s idea of learning as a gradual transformation from
concrete to abstract thinking has been contrasted with Papertian constructionism that
holds concrete and abstract thinking as equal partners in a dynamic relationship
(Ackermann, 2001): “Papert’s approach reminds us that...concrete thinking is no less
important than figuring out things ‘in the head’” (p. 7). Relatedly, Turkle and Papert
(1990, 1991) elaborated on the process of negotiating the concrete and abstract, which
they referred to as epistemological pluralism. Built on Piaget’s concept of genetic
epistemology (Kitchener, 1980; von Glassersfeld, 1982, 1997; Papert, 1980; Turkle &
Papert, 1990), epistemological pluralism holds that concrete and abstract thinking, and all
gradations in between, are equally valid ways of knowing. This is an alternative to the
Piagetian idea of formal, abstract thinking as the ultimate way of knowing the world.
According to Ackermann (2001), although both Piaget and Papert viewed children as
builders of individual cognitive schema, they differ in their views of children as
explorers. Piaget’s explorer is an “inner-driven, very curious, and independent character,”
whereas Papert’s explorer is “more relational and likes to get in tune with others and with

situations” (p. 9). Similarly, Dewey (1910) suggested that schools are more devoted to
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abstract thinking, thus doing injustice to the majority of pupils. Turkle and Papert’s
(1990, 1991) concept of epistemological pluralism challenges the often-assumed
dichotomous relationship between concrete and conceptual thinking.

“A person’s development is not a smooth, incremental progression from concrete
to abstract, from fusion to separation, from connectedness to autonomy” (Ackermann,
1996, p. 3). Ackerman described a metaphorical dance of diving in and stepping out as a
way to negotiate the transition from Piagetian assimilation to accommodation.
Ackermann presented assimilation and accommodation as analogous to stability and
change and asserted a learner cannot maintain balance throughout this metaphorical
dance if they remain wholly immersed in their process at all times.

Papert (1993) fervently discussed balancing the abstract and concrete. As a
mathematician who admittedly took pleasure in the power and “marvels of abstract
reasoning" (p. 146), Papert just as passionately advocated for revaluation of the concrete
and being on the lookout for "insidious forms of abstractness" (p. 146). Placing the
preceding discussion within the context of learning to make music within a
constructionist environment, I proceeded on the assumption that the novice composer
needs sufficient time to work concretely using objects to think with, reflect on the
composition process both intra- and interpsychologically, and dive back into making
music.

The Distinction Between Constructionism and Constructivism

Papert and Harel (1991) distinguished constructionism from Piagetian

constructivism by explaining:
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Constructionism...shares constructivism’s connotation of learning as "building
knowledge structures" irrespective of the circumstances of the learning. It then
adds the idea that this happens especially felicitously in a context where the
learner is consciously engaged in constructing a public entity, whether it’s a sand

castle on the beach or a theory of the universe. (p. 1)

A major difference between constructionism and constructivism lies in how
constructivism overlooks the role of manipulating media (Ackermann, 2001). Also,
constructionism shifts from universal ideas about learning to individualized learning
using “objects to think with” (p. 4) such as computers. Constructivism holds that the
building of knowledge structures occurs in one’s head, but constructionism is “the best
way to ensure that such intellectual structures form...through the active construction of
something outside of one’s head, that is something tangible, something shareable”
(Stager, 2005, p. 2).

Various music education scholars have aimed to contextualize constructivism and
constructionism within the music learning process (e.g., Bamberger, 2003, 2005;
Downton, 2015; Jennings, 2005; Rosenbaum, 2015; Webster, 2011; Wiggins, 2009).
According to Webster, scholars both in and outside of music education often treat
constructivism and constructionism with little distinction and frequently use the terms
interchangeably (P. Webster, personal communication, June 16, 2014). Webster (2011)
defined four primary tenets of constructivism: (a) knowledge is formed through active
interaction with the world, (b) knowledge exists less as external abstract artifacts to be

absorbed, and more through active construction, (c) meaning is constructed with this
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knowledge, (d) learning is, in large part, a social activity. With the exception of Papert’s
added emphasis on using technology as building material, Webster’s characterization of
constructivism is consistent with Papert’s (1999b) description of a constructionist setting
(see Appendix A).

Papert and his colleagues (Papert, 1980a, 1999; Papert & Harel, 1991; Turkle &
Papert, 1990) frequently discussed Piaget’s cognitive constructivism and its influence on,
as well as distinctions from constructionism. Also, although Papert himself rarely
referenced Vygotsky in the literature, various other scholars have either implicitly or
explicitly linked Vygotskian perspectives with Papert’s view of the computer as a
mediating tool (Duffy & Cunningham, 1996; Goldman, R., Black, J., Maxwell, J. W.,
Plass, J., & Keitges, M. J., 2012). Numerous scholars from various disciplines have
elaborated on resemblances and distinctions among Piagetian cognitive constructivism,
Vygotskian social constructivism, and Papertian constructionism. The theoretical
underpinning for my study considers these as three complementary approaches to
learning rather than separate lenses, and the research questions for this study focus on
theoretical concepts identified as particularly relevant to this examination of 7"-grade
composers’ processes and products.

Purpose of the Study and Research Questions

The purpose of this study was to examine 7™-grade composers’ strategies,
processes, and perceptions, and the compositions they created using music technology in
a constructionist-oriented learning environment. The research questions for this study

WEre:
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e  What composition strategies and processes do participants display or express
while composing music within this constructionist-oriented environment?

e  What are the participants’ displayed or expressed responses to the composition
process and the compositions they created within this constructionist-oriented
environment?

e  To what extent and in what ways do the affect-cognition, constructionism-
instructionism, and concrete-abstract concept dyads manifest themselves within
participants’ composition processes?

Overview of Design and Data Collection Methods

Embedded Multiple Case Study Design

I applied an embedded multiple case study design as described by Yin (2009,
2015). Sources of data in this study include videoed observations, videoed think-alouds,
(Burnard & Younker, 2002; Ericsson & Simon, 1993; Carlin, 1998; Jonassen, 1999;
Kosak, 2014; Papert, 1980a, Younker, 1997), screen-captured composing activity
(Seddon & O’Neill, 2003), video-stimulated recalls (Erickson, 2006; Kosak, 2014; Pirie,
1996; Smith, 2004), and semi-structured interviews with participants (Miles, Huberman,
& Saldana, 2013; Merriam, 2014). Also, I compiled field notes related to each
composition session, which helped integrate my observer as participant perspective
(Merriam, 2014, p. 124).
Participants and Setting

I selected eight participants from a population of 68 7"-grade students in a West

Coast, independent, college preparatory school. The chosen site’s daily schedule allowed
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participants to compose for 40 minutes once or twice weekly for 10 weeks. Before the
10-week study began, I briefly instructed participants how to navigate the tools provided
within Hyperscore (Farbood & Pasztor, 2004). During the 10-week data collection phase,
each participant composed both individually and collaboratively. Consistent with
previous researchers’ designs (e.g., Bamberger, 2003; Hickey, 1995), there were no time
limits or specific guidelines imposed within the 10-week scope of the study.
Data Collection Methods

Data for research question one were collected and analyzed by focusing on a
subset of four participants. Data for research questions two and three were collected and
analyzed by taking into account all eight participants’ composing activities and products.
Data included videoed observations, screen-captured activity, think-aloud data, semi-
structured interviews, and my field notes. In my role as observer as participant, |
“observe[d] and interact[ed] closely enough with members to establish an insider’s
identity without participating in those activities constituting the core of group
membership” (Merriam, 2014, p. 124). I did not engage in music composition; however, I
offered participants help as needed and encouraged participants to talk with each other
and answer questions I posed. Participants’ screen-captured composing activities and
think-aloud data helped me make inferences about their strategies, processes, their
response to the process and their compositions, and manifestations of the three concepts

dyads derived from the theoretical framework.
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Limitations of the Study

This study is an examination of the composition processes and products of eight
7"_grade participants chosen through purposeful sampling from a population of 68
students in one particular West Coast, college preparatory, independent school.
Demographically speaking, the school is predominantly white, ranging from upper-
middle to upper class, and suburban. I am aware that similar studies within different
contexts would likely produce different results, and I did not attempt to generalize results
from this study to other populations. However, this does not preclude the possibility that
results from this study may resonate with other similar situations, settings, or populations.

I limited participants to using one particular software program chosen for its
distinctly constructionist-oriented nature. Hyperscore (Farbood & Pastor, 2004) is graphic
music notation software developed at Massachusetts Institute of Technology (MIT)
Media Lab and, in the Papertian sense, provides novice composers “objects to think
with.” Hyperscore limitations included the relatively small number and low quality of
timbres available to users. The software incorporates 128 general musical instrument
digital interface (MIDI) timbres, which sound particularly synthetic. The ability to make
tempo and dynamic changes is minimal. Despite the limitations associated with
Hyperscore, I chose this particular software because of its inextricable link to the
constructionism learning approach. I made no claim that the results of this study would
be similar if participants had used other graphic notation software or technology. In short,
the use of Hyperscore itself may have precipitated specific results.

Other than considering participants’ experience with private music lessons and
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creating original music outside of school, there was no attempt to ascertain participants’
other types of formal or informal musical training (e.g., ‘garage band’ experience, music
theory study, use of digital audio software). The choice to include private music lessons
and creating original music outside of school as factors in the purposeful sampling
process emanated from my particular curiosity about how these experiences (or lack of)
might manifest themselves within this constructionist-oriented composition environment,
especially considering Hyperscore was designed particularly for novice composers with
limited or no musical training.

The theoretical concept dyads on which the third research question focused are
solely a reflection of my relative level of curiosity about particular theoretical tenets as |
researched the literature on constructionism, cognitive constructivism, and social
constructivism. Many other constructionism-oriented concepts could have been selected
for this study. However, those delineated in the third research question resonated with me
strongly as I reflected on these learning approaches and their potential implications for
music education. I did not claim that these particular concepts collectively epitomize
Piagetian constructivism, Vygotskian social constructivism, or Papertian constructionism,
respectively, or as a group.

Although embedded multiple case studies provide the opportunity to wholly
examine several participants’ processes and products within the same context, they
typically produce extensive and diverse data that is challenging to winnow and manage.
This study generated a large amount of data, including over 80 hours of classroom video

and screen-capture video, researcher field notes, and participant interviews. In multiple
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case studies, the researcher encounters many considerations when deciding which data to

include for analysis. At best, the final report in this embedded multiple case study is a

vivid snapshot taken from a larger scenario, interpreted by me as the single observer.
Trustworthiness

Internal Validity

Creswell (2012) delineated eight validation procedures and recommended that
researchers engage in at least two of these. My analysis process utilized six of Creswell’s
recommended procedures: clarifying researcher bias, triangulation, prolonged
engagement with persistent observation, member checking, peer-review, and negative
case analysis, or discrepant evidence. The rigorous application of the constant
comparison method (Harding, 2018; Merriam, 2014) also enhanced validity. In addition,
including multiple participants’ viewpoints in this study resonated with Richardson and
Whitaker’s (1994) concept of crystallization. I will elaborate further on these procedures
in Chapter 3.

Reliability

I adopted Merriam’s (2014) and Creswell’s (2013) definitions of reliability for
qualitative research, which focus on consistency and dependability rather than
replicability. To Merriam, the goal is not to ensure that circumstances can happen twice,
“but whether the results are consistent and dependable within the data collected” (p. 221).
The multiple methods of data collection, triangulation, prolonged engagement, and
constant comparison method employed in my study helped to make data analysis

consistent and dependable. To Creswell, dependability is established through the auditing
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of the research process, which requires a clear audit trail. Yin (2009), Merriam, and
Creswell discussed the importance of increasing reliability by creating a data trail
delineating all research activities. Therefore, I maintained a detailed account of all
research decisions and procedures, which described how data were collected and
analyzed. I integrated this chain of evidence with video data and researcher notes using
NVivo (Version 12, 2018) qualitative data analysis software. Dillon (2001) also suggested
procedures for maintaining a data trail, which I consulted for guidance.
Generalizability

As stated earlier, I am aware that similar studies within different contexts would
likely produce different results and did not attempt to generalize results from this study to
other populations. However, this does not preclude the possibility that results from this
study may resonate with other similar situations, settings, or populations. Merriam (2014)
contended that including multiple cases enhances external validity and asserted, “It is the
reader, not the researcher, who determines what can apply to his or her context” (p. 51).

Miles, Huberman, and Saldafia (2013) contended that conducting cross-case
analyses such as those in my study could enhance transferability to other settings. Other
music researchers have established cross-case analysis as an effective way of enhancing
generalizability (e.g., Burnard & Younker, 2004; Emmons, 1998; Kosak, 2014). Yin
(2012) claimed that analytic generalization could be as valuable as statistical
generalization, with its emphasis on “using a study’s theoretical framework to establish a
logic that might be applicable to other situations” (“Generalizing from Case Studies,”

para. 3). Similarly, Burnard and Younker (2004) contended that their claims emanated
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from theoretical inference and are not meant to be overstated or widely generalizable.
Likewise, the research questions for my study were meant to facilitate theoretical
deduction, not wide generalization.

Chapter Summary

This chapter presented the problem statement, and the rationale, theoretical
framework, purpose, and research questions for my study. I discussed how some well-
intentioned music educators emphasize understanding of traditional abstract notation as
requisite knowledge for engaging in composition, which could be a misguided approach
(Berkley, 2001; Kaschub & Smith, 2009; Schiff; 2015). I was particularly interested in
using technology and graphic or non-traditional notation to make composition more
accessible to novice composers. This interest resonated with several previous scholars’
application of technology (e.g., Dammers, 2010; Nelson, 2007; Ruthmann, 2006; Tobias,
2010) or non-traditional notation (e.g., Auh, 2000; Bamberger, 2003, 2005; Barrett, 2002,
2006; Christensen, 1992; Daignault, 1996; Jennings, 2009; Parry-Jamieson, 2015;
Rosenbaum, 2015; Stauffer, 2002) as composition tools for novice composers.

I described the theoretical framework of the study as an amalgam of Papertian
constructionism, Piagetian cognitive constructivism, and Vygotskian social
constructivism, and included a detailed discussion of intersections and divergences
among ideas set forth by Papert, Piaget, and Vygotsky. I identified the purpose of this
study, which was to examine 7th-grade composers’ strategies and processes, their
response to the process and their products, and the compositions they created using music

technology in a constructionist-oriented learning environment. The three research



39

questions emanating from the purpose of this study focused on my investigation of
participants’ composition strategies and processes, analysis of participants’ displayed or
expressed responses to the composition process and the compositions they created, and
examination of how the three concept dyads discussed in this chapter manifested

themselves in my study.
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CHAPTER 2: REVIEW OF RELATED LITERATURE

The literature reviewed in this chapter informed my study from three broad
perspectives, which are reflected by the three sections in this chapter. First, I cite studies
within and outside the field of music education underpinned or influenced by
constructionist-oriented theoretical concepts. Studies cited in the first section of this
chapter inspired my interest in constructionism as a framework for this particular study
and helped to inform the design, data collection, and analysis aspects of this study.

Second, because the constructionist approach to composition applied in this study
incorporated software that enabled participants to compose with non-traditional graphic
notation, | was interested in examining previous research that incorporated graphic or
invented music notation as a mediating tool (Duffy & Cunningham, 1996; Goldman, R.,
Black, J., Maxwell, J. W., Plass, J., & Keitges, M. J., 2012) in the composition process.
Therefore, in the second section of this chapter, I discuss previous studies that examined
graphic or invented systems of music notation.

The third section of this chapter focuses on studies that examined novice
composers’ composition processes and products. Previous research of such processes and
products informed the design and data collection methods for this study.

Constructionist-Oriented Studies

The theoretical underpinning of this present study is an amalgam of Papertian
constructionism, Piagetian cognitive constructivism, and Vygotskian social
constructivism. For the remainder of this dissertation, | use the term constructionism to

represent the combination of theoretical concepts that frame my study. Constructionism
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in the Papertian sense is often associated with learning environments and research studies
outside the field of music education, such as mathematics and science education.
However, | was interested in how Papert’s concept of Mathland, which consists of an
environment where students learn to be mathematicians rather than being taught how to
do math, might manifest itself within a music classroom where students learn to be
composers rather than being taught how to compose.

Constructionist-Oriented Studies Outside of Music Education

By first reviewing literature outside the field of music education, | aimed to
identify ways in which constructionism might underpin this study of novice composers.
Also, | was interested in looking for problems addressed in mathematics and science
education research that paralleled the problem of overemphasis on abstract musical
notation and the rationale for contextualizing this study within music composition
activities. After examining constructionist-oriented literature outside of music education,
| looked for applications of constructionism within music education, specifically within
the context of composition, which had the potential to inform the design and methods
used in my study.

Studies completed under Papert’s supervision. Three studies reviewed in this
chapter (Harel, 1988; Shaw, 1995; Stager, 2005) were completed under Papert’s
supervision and informed my study in various ways. Because | was significantly
influenced by Papert’s concept of Mathland and how it may apply to music education, |
reviewed these studies to further inform my vision of a constructionist-oriented learning

atmosphere. The following three studies not only informed the conceptual framework of
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my study, but influenced the research questions, design, and methods as well.

In a case study examining the daily learning experiences of 4th-grade computer
programmers in a distinctly constructionist setting, Harel (1988) asserted that learning
environments need to foster an understanding of concepts and skills by exercising them
in complex contexts, and by asking learners to teach others about them. Harel concluded
that students in the experimental group became far better programmers than those in the
control groups who learned fractions and Logo programming in a traditional classroom
setting. Also, students in the experimental group improved their scores on the fractions
post-test by twice as much as one control group and two-and-a-half times greater than the
second control group. Harel found that an interesting mixture of Piagetian and
Vygotskian processes, and Papert’s and Perkins’s perspectives emerged. Harel noted that
students who worked side-by-side on a common project over a long period in a
constructionist setting were strongly motivated.

The purpose of Stager’s (2005) study under Papert’s supervision was to engage
learning disabled youth in technology-rich, personally meaningful projects using
concepts from math, science, computer science, engineering, and the arts. Stager
observed that long-term, routine use of computers and technology-enabled participants to
engage in serious intellectual work, and experience feelings associated with being
mathematicians, scientists, engineers, and filmmakers. Stager found that participants in
this qualitative study developed a sense of personal power, potential, and intellect
required to meet a wide range of challenges. Stager also asserted that constructionism is a

viable theoretical framework for designing productive learning environments not only for
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at-risk teens but for the broader learning community.

Applying a framework he referred to as social constructionism, Shaw (1995)
implemented a combination of Papertian constructionism and Vygotskian social
constructivism, to a study in which he created a computer network to improve
communication within an inner-city neighborhood. Shaw’s premise was that building
meaningful relationships within an inner-city community depended on the interplay
between one’s cognitive constructs and the social constructs shared by the community.
Shaw designed a computer networking system based on constructionism principles and
included technology as a tool for helping members of a low-income urban community
become interdependent and active participants who shaped their social setting. As a
result, 11 different neighborhood projects developed, such as a summer jobs program for
neighborhood teenagers, a crime watch program, and a food cooperative. Similar to Harel
(1988), Shaw found tenets of both Papertian constructionism and Vygotskian social
constructivism to be appropriate for underpinning his study.

Studies involving computer programming. Three studies | reviewed outside of
music education applied a constructionist framework within the context of a computer
programming environment (Baytak, 2009; Boyer, 2010; 2014; Kafai, 1996). Although
my study does not involve computer programming, the five studies cited herein provided
me with models for establishing a constructionist-oriented environment in which
participants used computers to create personally meaningful artifacts. Similarly, the
novice composers involved in my study created artifacts in the form of musical

compositions, which paralleled the computer programs created by the young



44

mathematicians in the studies discussed herein.

During a study in which 4"-grade students designed educational computer
programs for use by younger children, Kafai (1996) explicitly applied a Papertian
constructionist theoretical framework. Kafai’s study is similar to Harel’s (1988) in which
participants designed software to teach fractions to others. The primary difference
between their two studies is in the research design. Harel used a combination of
quantitative and qualitative methods, whereas Kafai’s study was strictly qualitative. Kafai
noted two kinds of development, one incremental in terms of coding ability, and the other
was in shifts in approach to the overall design of games. Participants learned how to
adjust their design expectations to realistic timelines and available skill sets. Kafai’s
starting assumption that some participants would be planners and others would be
bricoleurs was confirmed through her observations. Kafai concluded that game design
allowed children with various thinking and learning styles to express themselves and that
an extended period for a constructionist-oriented project is essential to students’
development.

In a multiple case study in which 5th-grade students used the Scratch
programming language to design computer games for younger students, Baytak focused
on how learners constructed games that reflect science content understanding. Baytak’s
study is similar to Harel’s (1988) and Kafai’s (1996) studies because of their mutual
interest in how a constructionist environment might influence skill development and
content mastery. Baytak’s (2009) theoretical framework was similar to Harel’s (1998),

which he described as a combination of internal, constructivist Piagetian concepts
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combined with external, constructionist Papertian concepts. Baytak (2009) also asserted
that game design appeared to be an effective means for students to take ownership of
their learning, promotes community engagement, fosters conceptual knowledge of
science and programming, and encourages learners to reformulate understanding.

In another study in which participants used the Scratch programming language to
apply their understanding of mathematical concepts, Boyer (2010), similar to Baytak
(2009), Harel (1988), and Kafai (1996), was interested in participants’ content mastery
and skill development over time. Boyer applied a constructionist theoretical framework
as he examined fifth-grade students’ understanding of geometric solids while they used
the Scratch programming language. Boyer’s (2010) conclusions indicated that no
increases in content learning were identified; yet, Boyer asserted that this approach might
be a useful alternative form of assessment. Boyer concluded that using Scratch leads to
mixed results in terms of students’ ability to display content mastery, depending on the
learning preferences of the individual.

Summary of constructionist-oriented studies outside of music education. The
studies reviewed outside of music education provided a model for the type of
constructionist laboratory that | envisioned for my study, one in which participants
engaged in music composition rather than receiving direct instruction. A prevalent theme
among these studies is the importance of participants creating personally meaningful
artifacts, which is also a significant component of the theoretical framework applied to
my study in which participants were encouraged to create music that sounded good and

was pleasing to them personally. Also, this study is similar to those reviewed outside of
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music education with its focus on the processes and strategies participants displayed and
expressed while constructing personally meaningful artifacts. The primary contrast
between the studies discussed above and mine is in the assessment of participants’
content knowledge and skills. In this study, I did not attempt to assess whether or not
participants’ content knowledge or skill level increased or improved over time.

Constructionist-Oriented Studies within Music Education

Papertian constructionism is a conceptual framework that may be associated more
often with research in the fields of mathematics and science education than music
education. However, because | was interested in constructionism and its application to
music education, | reviewed a number of music education studies that either explicitly
applied Papert’s constructionist ideas or applied various tenets of Papertian
constructionism, Piagetian cognitive constructivism, or VVygotskian social constructivism.

Studies closely associated with Papertian constructionism. In this section, |
reviewed six particular studies that were influenced by Papert’s ideas about learning and
his emphasis on using the computer as a mediating tool (Duffy & Cunningham, 1996;
Goldman, R., Black, J., Maxwell, J. W., Plass, J., & Keitges, M. J., 2012) for engaging
children in mathetics, or “the art of learning” (Papert, 1993, p. 84). In one additional
study reviewed in this section (Dillon, 2001), participants did not use computers during
composition activities. However, Dillon argued that Papertian constructionism is
nevertheless a viable lens for examining students as “makers” of personally meaningful
music during project-based learning. In the following section, I discuss these eight studies

and the tenets of Papertian constructionism that these scholars found applicable to



47

examining novice composers’ processes, or the process of making music in general.
These particular studies stood out to me as having strong ties to Papertian
constructionism within the context of music composition by novice composers.

In an examination of college students’ intuitive ability to create a “sensible tune”
(p. 7) using Impromptu software, Bamberger (2003) emphasized three particular
characteristics of a constructionist environment for music composition. These traits were
(@) unrestricted composition, (b) students working at their own pace, and (c) lack of time
constraints. Bamberger’s (2003) model for the quasi-experimental design was partially
informed by Vygotsky (1978), who asserted, “the experiment must provide maximum
opportunity for the subject to engage in a variety of activities that can be observed, not
just rigidly controlled” (pp. 11-12). Bamberger suggested that the elemental
characteristics of tonal structure are part of musically untrained students’ intuition, and
musically untrained students can produce coherently structured tonal melodies as long as
they are given time and an opportunity to play with the given material.

Informed by Bamberger’s extensive research on musical intuition, Rosenbaum
(2015) was interested in using self-designed software to facilitate intuitive music-making
by novice composers. Rosenbaum completed a case study of middle school students as
they tinkered with MelodyMorph, a researcher invented iPad app, and MakeyMakey, a
musical invention kit that Rosenbaum co-created. The purpose of the study was to
characterize concepts of musical tinkering, musical landscape-making, musical backtalk,
and musical inquiry. Eleven themes emerged from data analysis: anchoring, exploring,

iterating, transforming, formalizing, mapping, emoting, storytelling, positioning,
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collaborating, and co-creating. Rosenbaum (2015) observed processes analogous to
Piagetian assimilation and accommodation, which he defined as anchoring and
transforming in his study. Rosenbaum concluded that tinkering led to participants
developing new attitudes about their musical identities and that tinkerers “inevitably
bump into ideas about music that resemble what one might learn in a more traditional
approach to music education” (p. 165).

Musical intuition was also the focus of Downton’s (2015) study of 36 elementary
school composers. In addition to building on Bamberger’s previous research related to
music composition and intuitive development, Downton centered on the Papertian idea
that learning happens best when the learner has the opportunity to make a personally
meaningful product. Also, Downton drew on Vygotsky’s (1978) discussion of speech as a
mediating tool, and asserted, “another way to make the abstract more concrete is to allow
children to talk while engaged in activity” (Downton, 2015, p. 17). One of Downton’s
major qualitative conclusions was that the barrier between novices and professionals
could be removed when both actively engage in an activity that includes communication
relative to the new knowledge domain, and that asking simple, open-ended questions
prompted high-level responses from participants. Downton also concluded that asking
students to reflect on their processes in action (i.e., talking during the process) promoted
more music-related responses than reflecting on action (i.e., writing in journals later).

Socio-cultural constructionism framed a study by Downton, Peppler, and
Portowitz’s (2010) study in which they examined how 60 elementary school composers

developed musical understanding through cross-cultural, technology-based composition
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activities. Downton et al. proposed an extension of constructionism intended to ascertain
understanding both individual and community development. The researchers were not
only interested in musical concepts children encountered while constructing artifacts, but
also children’s cultural contexts and how context affects musical understanding and
development. Participants were asked to reconstruct and remix music of other cultures
such as Chinese, Arabic, and American folk songs, with their own and then compose an
original piece of music using Bamberger’s Impromptu software. Final compositions were
shared cross-culturally between American and Israeli students. Findings by Downton et
al. suggested that participants developed an understanding of musical concepts such as
rhythm, pitch, and melody, as well as the cultural differences in other styles of music.
The researchers claimed that constructing and reconstructing tunes helped participants
express their musical intuition and become more aware of cultural differences among
various musical traditions.

Focusing on a musically untrained child’s composition process using a distinctly
constructionist approach, Jennings (2005) used Hyperscore software as a Papertian object
to think with (Papert, 1980a). The 10-year old composer had never studied a musical
instrument and did not read standard music notation. Jennings found that the composer
first engaged in a period of bricolage (Lévi-Strauss, 1962) before honing in on particular
musical concepts such as melodic contour or repetition and variation. Jennings also found
that the musically untrained composer in his study could engage successfully with
musical elements of note value, pulse, rhythm, melody, and texture. Also, the researcher

found that Hyperscore allowed the composer to create music with ease and speed, which
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facilitated free-flowing dialogue between the student and teacher.

The idea of music learning as experiential rather than something delivered
through instruction was the lens for Dillon’s (2001) study. Composition was one activity
he observed within the context of school music in general, which included performance,
listening, improvisation, and composition. Dillon investigated the personal meaning of
school music and perceived of participants as makers learning how to learn rather than
traditional students learning from a teacher. Dillon concluded that allowing students to be
makers facilitates deeper learning, accommodates a wide range of learning styles, and
facilitates lateral thinking rather than hierarchical processing. His analysis led to a
proposed definition of the role of music in the general classroom that included (a) a wide
variety of music-making experiences and types of ensembles, (b) making music from a
wide range of historical periods and cultures, (¢) composing music individually and in
groups, and (d) students learning to reflect on and be perceptive about the music they are
making.

Studies informed by constructs associated with Papert, Piaget, or Vygotsky.
Downton, Peppler, and Portowitz (2010) asserted, “constructionism is still a framework
largely overlooked and understudied in the field of music education” (p. 1). The literature
reviewed for my study supported Downton et al.’s assertion and revealed that few studies
within music education are underpinned exclusively by Papert’s idea of constructionism.
However, in addition to the six studies reviewed above that focused heavily on Papertian
constructionism for theoretical support, other studies drew on various Papertian concepts,

as well as Piagetian and Vygotskian tenets for support. The six studies reviewed in the



o1

next section incorporated concepts by Papert, Piaget, and VVygotsky to varying degrees
into their theoretical frameworks.

In her examination of differences between participants’ evaluations of their
individual and collaborative processes and products, Kaschub (1999) drew on Papertian,
Piagetian, and Vygotskian perspectives. Her investigation centered on the composition
processes and products of 39 6th-grade students working both individually and
collaboratively. Despite participants’ lack of access to computers, Kaschub contended
that Papert’s idea of constructionism nevertheless informed her study because
constructionism values both individual and collaborative learning. Although
constructionism in the Papertian sense is more focused on Piagetian cognitive
constructivism than Vygotskian social constructivism, even Papert once asserted, “Each
individual must reconstruct knowledge. Of course, not necessarily alone. Everybody
needs the help of other people and the support of a material environment, of a culture and
society” (1987, p. 13). Therefore, it is clear that Papert embraced the socio-cognitive
aspects of learning in addition to the internal cognitive processes of constructionism, and
the two lenses are complementary.

Kaschub (1999) also emphasized two particular ideas set forth by Piaget as being
pertinent to her study. Kaschub viewed her study of 39 6th-grade students as an
opportunity to examine novice composers negotiating the bridge from concrete to formal
operations, as well as to observe peers negotiating conflicting perspectives during the
composition process. Kaschub referred to this as cognitive dissonance (referred to as

socio-cognitive conflict in my study), which is based on Piaget’s notion of disequilibrium.
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Vygotsky’s ideas also played a significant role in Kaschub’s (1999) study. In particular,
Kaschub asserted that dialogical interaction between peers allowed them “to enter into
new cognitive worlds” (p. 44), and that VVygotsky’s concepts of intrapsychological and
interpsychological development were particularly appropriate to underpin a study of
novice composers’ strategies and processes.

The purpose of Nelson’s (2002) study was to examine children’s composition
processes and their developing musicianship while using technology. Nelson’s theoretical
framework was drawn primarily from principles set forth by Piaget, Vygotsky, and
Bruner. Nelson completed an instrumental case study of two elementary school students
composing with technology, and within- and cross-case analyses informed by Vygotsky’s
views about creativity. Nelson concluded that participants demonstrated engagement in
four processes, including creating, performing, listening, and evaluating, all of which
developed during the study. Nelson determined that creating music was recursive, and it
did not occur in discrete stages. One student revised heavily while the other relied more
on trial and error. Nelson concluded that processes used by the two elementary school
participants often aligned more with Piaget’s concept of a concrete preoperational stage
than his idea of a formal operational stage.

Reminiscent of Piagetian stages of child development, Swanwick and Tillman
(1986) theorized that musical development proceeds through four age-oriented stages:
mastery (controlling sounds), imitation, imaginative play, and metacognition. Swanwick
and Tillman also drew a parallel between their stages of imitation and imaginative play,

and Piagetian assimilation and accommodation. Also, Swanwick and Tillman theorized
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that musical development progressed from a primarily individual process to a more
socially influenced process. Swanwick and Tillman asserted that the participants in this
study seemed to move through discrete stages of development based on age, but also
conceded that these stages could apply at any age depending on the particular musical
skill. Swanwick and Tillman also suggested that the richness of the musical environment
could determine how quickly one moves through these stages.

In an examination of novice composers’ cognitive processes and their social
interactions, Wiggins (1994) observed two fifth-graders as they engaged in collaborative
composition activities. Wiggins applied theoretical constructs set forth by Vygotsky and
Rogoff to view these interactions through a social-constructivist lens and claimed that
observing peer interactions through this lens “provided a rich source of data regarding the
nature of the children’s musical cognitive processes” (p. 234). Wiggins concluded that
children tended to approach composition in a three-stage manner, from whole to part, and
back to whole. Participants also perceived of final products holistically while they
interacted with peers to evaluate their compositions.

Homing in on the nature of feedback and compositional intent as participants
composed with technology, Ruthmann (2006) examined the relationships among sixth-
grade students, their peers, and their teacher collaborating within an exploratory music
technology course. Ruthmann identified two emerging thematic tensions, one between
formal and informal learning and another between teacher control and learner agency.
Ruthmann found that learner agency was sometimes inhibited when the teacher asserted

much control over learning parameters. However, learner agency was at times fostered
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when the teacher valued and connected to students’ prior understanding and experience.
Similar to Kaschub’s (1999) study that examined both individual and
collaborative processes, Kosak (2014) observed 4'"-grade students’ composition
processes through a socio-cultural lens. Kosak’s analysis focused on how the
compositional process was influenced by the socio-cultural relationship between the
composers and any perceived intended audiences. Kosak concluded that the primary
source of intrapersonal-cultural influence was teacher approval. Also, Kosak concluded
that the creative decision-making processes for participants were guided by expectations
of the assigned task, which he categorized as an interpersonal-cultural influence on the
compositional process. Another conclusion made by Kosak was that intrapersonal-
interpersonal relationships exhibited the strongest influence on the compositional process.
Summary of constructionist-oriented studies within music education. The
constructionist-oriented studies | reviewed within music education included six that had
explicit ties to Papert’s idea of constructionism. Dillon (2001) advocated Papertian
constructionism as a lens for examining students as “makers” of personally meaningful
music. Bamberger (2003) and Rosenbaum (2015) emphasized the importance of creating
constructionist-oriented environments in which novice composers can create music
intuitively. Using Bamberger’s Tune Blocks software, Downton, Peppler, and Portowitz
(2010) integrated novice composers’ intuitive music-making process with exposure to
cultural differences among various musical traditions. Downton (2015) centered on the
Papertian idea that learning happens best when the learner has the opportunity to make a

personally meaningful product. Jennings (2005) used Hyperscore software as a Papertian
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object to think with (Papert, 1980a), and found that the musical untrained composer he
observed could engage successfully with musical elements of note value, pulse, rhythm,
melody, and texture.

Six other studies were informed by constructs associated with Papert, Piaget, or
Vygotsky that provided the amalgamated conceptual framework for my study. Kaschub
(1999) incorporated all three theorists’ perspectives into her theoretical framework,
which supported Harel’s (1988) assertion that VVygotskian and Piagetian perspectives
seem to be compatible with Papertian constructionism. Nelson (2007) and Swanwick and
Tillman (1986) did not include Papertian tenets of constructionism as part of their
conceptual frameworks but did include ideas set forth by Vygotsky and Piaget. Three
researchers, Kosak (2014), Ruthmann (2006), and Wiggins (1994) considered neither
Papertian nor Piagetian constructs for theoretical support; however, their studies helped
me gain perspective on which tenets of Vygotskian social constructivism may play a role
in my study of novice composers’ processes. These three studies helped to affirm my
sense that the Vygotskian constructs of interpsychological and intrapsychological
learning would be compatible with Papertian constructionism and Piagetian cognitive
constructivism for an examination of novice composer’s processes.

Studies Involving Novice Composers Using Non-Traditional Notation

The constructionist approach to composition applied in my study incorporated
software that enables participants to compose with non-traditional notation. In
Hyperscore, icons and curvilinear shapes are ‘objects to think with’ that composers use to

represent their music graphically (Figure 1).
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Figure 1. Hyperscore sketchpad for combining various motives.

The Hyperscore approach to composition spurred my interest in non-traditional graphic notation
as a mediating tool (Goldman, R., Black, J., Maxwell, J. W., Plass, J., & Keitges, M. J., 2012) in
the composition process, which ultimately led to the genesis of this study. The studies discussed
in this section focus on novice composers who used non-traditional notation.

Davidson and Scripp (1988) asked, “Is it possible that young children’s invented
marks or pictures could contain any musical meaning?” (p. 195). Over three years,
Davidson and Scripp observed 39 children with no previous music notation experience
who were asked to recall a short, unfamiliar song and notate it on paper so that someone
who does not know the song could sing it. Davidson and Scripp concluded that, over
time, participants were increasingly able to represent phrase structure, pitch contour, and
rhythmic pulse and grouping using invented notation. The researchers asserted that even
without specific training in traditional notation, children could display sophisticated

musical understanding with invented notation.
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In a study intended to develop a protocol for assessing students’ musical
understanding, Christensen (1992) observed fourth-graders compose with invented
notation. Christensen concluded that when students were asked to draw visual
representations of their compositions, it promoted deeper thinking and increased musical
understanding. Over the eight weeks of her study, Christensen noted that participants’
perceptions of music moved beyond mere recognition or elementary use of the elements
of music. Christensen recommended a portfolio approach to assessment that includes
evidence of students’ metacognitive responses to their products and the composition
process.

Examining children’s notational strategies as a representation of musical
knowledge, rather than as an interim stage in the progression toward conventional music
notation, Barrett (1997) conjectured that an unconventional view of children’s notational
strategies might emerge. Twenty kindergarteners produced five different types of
notation including (a) random drawings that seemed to have no relation to the sounds
being created, (b) pictures of the instruments being played, (c) pictures of instruments
along with some references to musical elements such as pitch or rhythm, (d) graphic
notation representing gestures made while playing the instruments, and (e) symbolic
patterns in which each symbol represented a discrete sound. A small number of children
consistently used the same system, but most used several strategies over the eight weeks
of the study. Barrett also noted that several children in this study were able to recreate
their music a week or more after composing and notating it and that this suggests children

can create and retain meanings and relationships among invented symbols, pictures, or
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graphics.

In a later study, Barrett (2002) examined the invented notations of two
kindergartners who were asked to create and perform both original and familiar songs,
and then figure out a way to represent them on paper so they would remember them, or so
others could figure out how to play or sing them. Barrett concluded that abstract symbols
created by the children were more effective than iconic (pictorial) representations of
songs in helping children recall and recreate tunes. Barrett also suggested that the
linguistic content of songs (i.e., the lyrics) are incompatible with iconic notation, which
may have influenced the children in her study to use more abstract notation.

Centering on “the ever present danger of notational imperialism” (Bamberger,
2005, p. 168) examined children’s various notational approaches and the influence of
those approaches on musical perception and performance. Bamberger aimed to elucidate
how the syntax of notation influences the process of musical communication. Bamberger
was interested in exploring how teachers can nurture rather than discourage children’s
musical responsiveness utilizing invented notation while also valuing the benefit that
modern musical notation can provide.

In her cross-case analysis, Bamberger (2005) noted that all participants in her
study demonstrated going beyond the limits of notation by “probing for, engaging,
integrating, and projecting through performance, responsiveness to context and function”
(p. 168). Bamberger’s analysis led her to contend that introducing traditional notation too
early in a child’s musical development may inhibit intuitive music-making ability.

Bamberger acknowledged the advantages of fixed symbol systems but suggested that
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music educators focus more on developing musical responsiveness rather than
prematurely expecting children to master traditional notation.

Investigating the relationship between action knowledge and symbolic knowledge
as children played and made things was Bamberger’s (2013) objective. She observed
children composing in The Laboratory for Making Things OLMT), and the role of the
computer as a mediator between action knowledge and symbolic knowledge. There was a
wide range of activities available to children that included designing and building with
various materials, engaging in basic electronics projects, experimenting with gears and
pulleys, playing musical instruments, and programming computers with Logo and Music
Logo. Bamberger’s observations focused primarily on six 8- and 9-year-old children who
invented notations for their drumming patterns so that someone else could play their
pieces. Bamberger noted three overarching themes after observing action-symbolic
interaction including: (a) the concept of procedure initially developed using the computer
was useful to students when designing hand-made products, (b) the tendency to look for
patterns while engaged in hand-made designing seeped into computer designing, and ()
the concept of chunking that grew out of working with musical objects crept into
designing other objects.

In her examination of children’s invented notations interpreted through
Vygotskian and Piagetian lenses, Carroll (2007) investigated children’s use of their
available resources (e.g., computers, peers, language, symbol systems) as mediating tools
for drawing on previous knowledge and constructing new knowledge. Carroll asserted

that examining both process and product is necessary to “better understand the



60

complexity of human cognition” (p. 53) and supported her assertion with Vygotsky’s
contention that analysis should be both phenotypic (product-oriented) and genotypic
(process-oriented). Carroll found that invented musical notations can be powerful
mediating tools for revealing what one already knows about music and can reveal
metacognitive understanding and strategies as well. Carroll noted instances of invented
notation functioning as a “generator of consciousness” (p. 175), and cited examples of
social co-construction of knowledge between children who collaborated on their invented
notations.

After implementing an experimental design to compare learning satisfaction
between two groups of composers, Huang & Yeh (2015) found that the learning
satisfaction of the experimental group (computer users) was significantly higher than that
of the comparison group (pencil and paper users) in every dimension: richness of
teaching materials, learning tools’ ease of use, teacher guidance and interaction, student
needs including sense of accomplishment and being respected. The researchers found that
virtually all of the participants who used a computer program to compose with graphic
notation “realized that music composition was simpler than they had imagined” (p. 82)
and was a highly rewarding activity. The comparison group (pencil and paper users)
exhibited less positive reactions to composition than the experimental group. Both groups
exhibited improvement in understanding musical concepts, attitudes toward learning, and
skillfulness. However, the researcher found there was a statistically significant difference
between the extent of the two groups’ increase in understanding musical concepts,

learning attitude, and skillfulness.
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Summary of Studies Involving Novice Composers Using Non-Traditional Notation

Each of the studies discussed above focused on the use of invented notation by
novice composers as an alternative to traditional notation. Although the Hyperscore users
in my study did not invent entirely original notation systems, Hyperscore’s sketchpad
function allowed participants to draw freely in much the same way that participants in the
previously discussed studies were free to create non-traditional notation to represent their
compositions. Most of these studies indicated that invented notation appeared to be an
effective way for novice composers to demonstrate musical understanding, memory, or
creativity (Bamberger, 2005, 2013; Barrett, 1997, 2002; Carroll, 2007; Christensen, 1992;
Davidson & Scripp, 1988).

None of the studies reviewed in this section implied that invented notation is a
more effective preservation system than conventional notation for novice composers.
Also, none of these studies suggested that children should engage only with non-
traditional notation. Relatedly, Bamberger (2013) observed children who invented
notation that somewhat resembled traditional Western notation. Each of the studies in this
section shed light on the potential value of using invented and graphic notation to make
the composition process more accessible to children. Also, these studies indicated that
non-traditional notation might be an effective tool for helping students merge concrete
and abstract musical thinking and ways of knowing and suggested the possibility of

assessing children’s musical understanding through their invented notations.
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Studies Focused on Novice Composers’ Processes and Products

My study contextualized the problem of overvaluing traditional music notation
within the composition activities of novice composers, supported by a constructionist-
oriented theoretical framework. Also, because constructionism focuses both on the
learning process and creating a meaningful personal product, | was interested in
examining composition as both a process and product. Arguably, composition processes
and products are inextricably linked. However, various music education scholars have
focused primarily on process, while others have included close examinations of processes
and products in their studies. My first research question centered on the composition
processes of novice composers and the second research question focused on process and
product alike. Therefore, in the following section, | reviewed studies in which previous
scholars examined the composition processes and products of novice composers to
varying degrees and with various approaches.

Studies Focused on Novice Composers’ Processes

Younker and Smith (1996) considered “two fundamental problems facing the
profession: (a) our lack of knowledge about the process of musical creation and (b) the
need to augment our understandings of how to teach music composition effectively to
students of all backgrounds and in all settings” (p. 26). Four composers, one adult expert,
one adult novice, one high school expert, and one high school novice, were asked to talk
aloud while composing a 14-measure melody. Younker and Smith developed a model of
the composition process and suggested there was a progression from the high school

novice’s note-to-note approach to the adult expert’s, gestalt-like, whole-part-whole
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approach. Similar to other studies (Daignault, 1996; DeLorenzo, 1989; Ladanyi, 1995;
Parry-Jamieson, 2006; Swanwick & Tillman, 1986), Younker and Smith’s model of the
composition process suggested that composers exhibited comparable learning and
working styles (e.g., tactile, visual, aural), or progress through developmental musical
stages affected by age, or both. Younker and Smith found that composers in their study
moved from an “atomistic, note-to-note [approach to] a gestalt-like, whole-part-whole
manner” (p. 31).

The relationship between socio-cultural factors (enculturation and general
maturity) and four musical strategies (exploration, making choices, shaping structure,
coherence) was the focus of Carlin’s (1998) study. Verbal reports (i.e., thinking aloud)
was accomplished by pairing children and asking them to talk about everything they were
doing as they composed. Data analysis involved the researcher first reviewing and
reflecting on the data for the three case studies, and then matching data with the socio-
cultural factors and musical strategies mentioned above. Carlin developed an interpretive
framework matrix for each case study and concluded that the study showed a “correlation
between the complexity and variety of musical strategies and socio-cultural factors of
enculturation and maturity” (p. 177), with these factors appearing to affect students’
expressed level of satisfaction with their compositions.

Verbal reports were the sole focus for Major (2007), who was interested in how
secondary school composers talked about composition. Major developed a typology of
talking about composition that included exploration, description, opinion, affective

response, evaluation, and problem-solving. Major integrated a Vygotskian tenet that
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suggests social sharing and dialogue increase levels of critical thinking and improve
problem-solving. Major found that children’s capacity to talk about composition is far
more limited than the understandings demonstrated in their music.

Hypothesizing that individualized learning in a computer-assisted environment
might provide more authentic music-making activities and create an “intrinsically
motivating environment” (Hickey, 1997, p. 56), Hickey suggested that computer-assisted
individual composition may be an effective alternative to group-oriented music activities.
Hickey noted that group activities tend to be perceived as more practical for music
educators. Hickey analyzed the composition processes of two 11-year-old boys
composing independently while using researcher-designed composition software, and
Hickey noted that the two participants in her study were perceived by their regular music
teacher as below average in musical ability, yet surpassed previous achievements and
expectations. According to Hickey, her study implied that the best environment for
supporting motivation and creative output is one in which the individuals perceive that
external rewards are low, and surveillance is minimal.

In a single case study with a 12-year old student in New Zealand, Bolton (2008)
utilized GarageBand software within the context of a project called Compose that made
composition instruction available online to students where composition opportunities
have not previously existed. The researcher used a personal narrative approach to
document his experience as well as stories provided by the student. Bolton noted that the
student acquired composition skill and knowledge became increasingly innovative and

able to create compelling pieces and developed a positive self-concept about his ability to
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compose. Bolton also contended that the computer environment was pivotal to the
participant’s motivation to learn and that her study corroborated Hickey’s (1997)
assertion that the computer environment might help reveal musical potential that
otherwise might not surface.

Based on his semi-structured interviews with nine secondary school music
teachers, Wise (2016) found that technology has the potential to enable students with no
formal understanding of traditional notation and theory to create sophisticated and
intricate pieces of their own. He also concluded that students lacked creative focus in
three of the four schools due to the “fundamentally traditional and procedural” (p. 293)
nature of the experience. Wise attributed this conclusion to teachers’ “reluctance to
explore potential affordance offered by digital technology” (p. 293) and their concern
about meeting achievement standards of the national examination. In one of the four
schools, students were free from any particular procedural limitations and demonstrated
they were able to “write well-structured work almost instinctively” (p. 291).

Informed by learning models set forth by Swanwick and Tilman (1986), Emmons
(1998) investigated the music composition processes of six 71"-grade students using
computers and considered the appropriateness of applying models of creativity to middle
school composers. Participants used both graphics-based sequencing software and
traditional notation software, and the learning environment examined was highly
structured and followed a predetermined curriculum. Emmons observed students in his
study exhibiting behaviors comparable to those described by Swanwick and Tilman.

Emmons found that certain students preferred to notate their compositions on paper
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before using the computer and noted numerous instances of students making creative
decisions to please the teacher.

In a study in which 82 6"-grade composers completed teacher-defined
composition assignments, DeLorenzo (1989) observed four types of problem-solving
processes including: (a) perceiving the problem itself, (b) searching for musical form, (c)
finding musical possibilities, and (d) committing to the task. DeLorenzo also found that
when fewer choices were available for completing the task, student involvement
declined. When participants were allowed to make more choices within the context of the
problem-solving activity, they seemed to explore musical ideas in more depth. Also,
DeLorenzo concluded that students need as much experience in thinking about music as
in making music.

In her investigation of four high school students’ composition strategies using
technology, Ladanyi (1995) incorporated a case study design. Ladanyi based her cross-
case analysis on Swanwick and Tillman’s (1986) proposed stages of musical
development. Three types of compositional processes emerged from Ladanyi’s cross-case
analysis, which included: (a) archetypal (b) style emulator, and (c) the technician.
Ladanyi also concluded that participants’ composing processes resembled those
described by numerous professional composers. Ladanyi asserted that technology was a
useful tool for allowing students to construct their own methods of learning, with
minimal intervention from the teacher.

Burnard’s (2000) objective was to provide her interpretation of 18 12-year-olds’

composition and improvisation processes, and to “reveal the meanings constructed” (p. 9)
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by the participants. Burnard aimed to describe “the meanings given to intentional acts
that characterize improvising and composing, as manifest through the actions and
reflections of the children” (p. 9). Based on her data analysis, Burnard found that
participants’ “underlying intentions resulted in different ways of experiencing
improvisation and composition” (p. 20). Burnard used her analysis to create a model of
children’s experience with improvisation and composition that included: (a)
improvisation and composition as ends in themselves, (b) improvisation in the service of
making a composition, and (c) improvisation and composition as indistinguishable
inseparable forms. Burnard also found that musical training was less a factor in children’s
perceptions of improvisation and composition than creative intention.

Another study in which improvisation was a key factor in the composition process
was completed by Savage and Challis (2001), who studied British pupils in years 7-10
while they composed with a range of technologies. The researchers noted that digital
processors were a particularly successful tool for the novice composers in this study
because they opened up a new world of sounds for participants, who consistently
commented on how digital processors added feeling and depth to their music. Savage and
Challis concluded that participants in their study were highly motivated to explore and
improvise because of the technology available. The researchers’ other major conclusion
was that technology empowered pupils by giving them the means to express ideas that
did not rely on traditional instrumental skills and attracted students who typically did not
perform in musical events at the school.

In a meta-analysis of three case studies, Savage (2005) was interested in the
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impact of Information and Communication Technology (ICT) on the ways children aged
between 11-16 composed music. Savage asserted students were interested in
manipulating “the very core of sonic material” (p. 172) and did so extensively before
creating structure with the sounds. Savage contended that inspiring starting points are
vital to the composition process so that students can move quickly into the
experimentation stage. Savage also found that during the experimentation stage,
technology facilitated time and space for playful exploration and “allowed pupils to
generate many sound ideas fairly rapidly” (p. 173). The researcher concluded that
structuring of sound came later in the process, but that “on a number of occasions pupils
were keen to move onto these considerations [of structure] at too early a stage” (p. 176).
Finally, Savage found that composers were preoccupied with a “good final compositional
product as much as the process of getting there” (p. 177), which they demonstrated by
engaging in extensive reflection, evaluation, and revision.

Prompted by their interest in comparing strategies of those with formal
instrumental music training (FIMT) to those without training, Seddon and O’Neill (2003)
studied the composition strategies of 48 teen-aged composers using Cubase Score. The
researchers identified three phases in the composition process, which they labeled as
exploratory, rehearsal, and construction. The main difference found between the FIMT
group and those without training was that of time spent using exploratory behavior.
Those with formal instrumental training spent significantly less time in exploratory
behavior, a conclusion based on the results of a chi-square analysis (p < .001). The

researchers suggested that formal instrumental training itself might have been the factor
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that led those particular composers to a more convergent approach and suggested future
research in this area should include asking participants specifically if they think in terms
of their performance skills when they are composing.

Elucidating the degree (quantitatively) and nature (qualitatively) of collaboration
between pairs of novice composers was the purpose of Hewitt’s (2008) study. He
observed children working both individually and collaboratively. Hewitt examined the
potential relationship between five variables and the extent to which pairs engaged in
collaboration while composing with computers. These variables included: (a) the
perceived relationship as friends within pairs, (b) prior experience working together, ()
tendency to lead, (d) academic ability, and (e) level of familiarity with working together.
Hewitt’s analyzed transactive communication (i.e., talk that develops or extends previous
ideas) and non-transactive communication (i.e., talk that is unhelpful or detrimental to the
task) as well as the nature of the transactive dialogue that occurred.

According to Hewitt (2008), non-transactive communication is neither “unhelpful
[n]or detrimental to the task; rather, it indicates that the speaker is not truly collaborating
with their partner” (p. 14). Hewitt (2008) quantified the amount of transactive dialogue
present in collaborative pairs and concluded that “transactive dialogue formed a fairly
substantial part of the total pupil talk during the study” (p. 23). However, Hewitt found
that none of the background variables had a statistically significant relationship to the
amount of transactive dialogue exhibited by pairs. From a qualitative point of view,
Hewitt asserted that “transactive forms of communication occur spontaneously and

frequently [in his study and], based on a social constructivist view of learning, is a
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positive thing” (p. 24). Hewitt concluded that the children in his study were able to
develop and extend their own ideas and those of their partners. Hewitt also concluded
that “no consistent pattern could be found in the data that supported the notion that the
extent to which individual pupils tend to engage in transactive dialogue is dependent on a
particular role” (p. 17).

Building on previous research by Burnard and Younker (2002) and Wallas’s
(1926) stage theory, Chen (2012) was interested in mapping the strategies and processes
of three college-aged novice composers with varied musical backgrounds who used
technology as a tool for composition. Using a deductive approach, Chen looked for
manifestations of Burnard and Younker’s three composition pathways (linear, integrated,
and self-regulated) and Wallas’s stage theory of the creative process (preparation,
incubation, illumination, and verification). Chen analyzed data sources, which included
participants’ MIDI files, reflective journals, and responses to individual semi-structured
interviews. Subsequently, for each composer, Chen traced their pathway using Younker
and Smith’s model and superimposed Wallas’s four stages of the creative process.

Chen’s (2012) primary conclusions were (a) the linear composer moved through
stages without moving back to previous stages, (b) the integrated composer moved
among the stages freely, as did the self-regulated composer, and (c) the self-regulated
composer also created self-imposed boundaries and chose to limit his compositional
options. Chen also concluded that participants used technology as a tool for improvising,
experimenting, refining, and recording at various times in their processes.

In her effort to suggest “effective strategies for implementing composition
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activities [and] demystify the art of composition” (p. 96), Kennedy (2002) studied the
composition processes of four high-school-aged novice composers. Participants in
Kennedy’s study completed two composition tasks, one structured and one open-ended.
Significant themes emerging from the data were matters of time, including: (a) time for
thinking, (b) procrastination time, and (c) time for revision. A cross-case analysis
highlighted that listening to music for influences was the most prominent aspect of the
composition process for all four composers. Kennedy also found that students tended to
procrastinate and complete their pieces quickly without much revision. Participants
emphasized the importance of taking time to think about the process and the need for a
quiet atmosphere. Kennedy proposed a model for the composition process that included:
(a) listening to prepare, (b) time for thinking, (c) listening for inspiration, (d)
experimentation, and (e) finishing off.

Before participating in Airy and Parr’s (2001) MIDI composition study,
participants expressed feeling alienated from their school’s music program because of the
strong emphasis on performance skills. The researchers asserted that their study produced
a side effect that emphasized the alienation experienced by some students. The
researchers were interested in examining participants’ perceptions of the usefulness of
composing music with MIDI software. Findings included students identifying their
musical voice, especially if it aligned with ‘techno’ and ‘dance’ music. However, other
styles of music were noted by participants as difficult to emulate with MIDI. Participants
also found using a MIDI controller keyboard unfavorable, especially for creating drum

patterns.
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Through his interviews with 25 high school seniors, their teacher, and the school
principal, Bolden (2009) gathered data about their various experiences in a technology-
based composition class. Emergent themes included authentic assignments that related to
real-world situations such as making music for animated videos, integrating theory with
practice, and using a “diagnose and fix” approach to developing compositions. Bolden
found that theoretical knowledge provided students with shortcuts for reaching
compositional goals and that assessing compositions-in-progress was a prominent aspect
of this constructivist-oriented environment. Bolden also found that participants in this
study placed a high value on bringing their personal knowledge and interests into their
compositions.

Summary of studies focused on novice composers’ processes. For this study, |
examined the composition strategies and processes of 7""-grade composers from two
perspectives. First, | was interested in deductively analyzing participants’ processes while
focusing on particular variables of interest (Miles, Huberman, & Saldafia, 2013; Yin,
2009) explicitly underpinned by the constructionist-oriented theoretical framework for
this study. Miles, Huberman, and Saldafia (2013) stated that identifying patterns of
interrelationships can be accomplished both deductively and inductively, and | used both
to analyze the processes of novice composers in my study. Similarly, Chen (2012)
utilized Burnard and Younker’s (2002) musical pathways to map composers’ processes
deductively. Carlin (1998) predetermined two socio-cultural factors and four musical
strategies, which she used to deductively complete part of her data analysis. Second, |

inductively analyzed participants’ composition strategies and processes using think-
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aloud, video data, or both as in several of the previously mentioned studies (Bamberger,
1977; Carlin; 1998; Hewitt, 2008; Parry-Jamieson, 1998; Younker, 1997).

Other studies reviewed in this section also informed my first research question,
which focused on strategies and processes displayed or expressed by novice composers.
Kennedy’s (2002) conclusions about issues of time, Hewitt’s (2008) observations of
children composing in pairs, and DeLorenzo’s (1989) assertion that open-ended tasks
motivated novice composers, and Bolden’s (2009) observations about making personally
meaningful compositions provided valuable perspective about how to contextualize
composition activities for novice composers within my study. Also, Airy and Parr’s
(2001) interest in participants’ perceptions informed my second research question related
to participants’ responses to the process and their products.

Savage’s (2005) suggestion that technology should be used to develop musical
dimensions within music education that would be impossible without technology
informed the lens through which | examined participants’ processes. Major’s (2017)
conclusion that “children’s understanding is greater than their talk may suggest” (p. 176)
had implications for my use of verbal reports as data. Wise’s (2016) finding that
composition activities mostly prepared students to be competent software-users and
undermined freedom of expression has major implications for using technology within a
constructionist-oriented environment. Finally, five studies using computers as mediating
tools for children to use while engaged in composition implicitly reflected the
constructionist-oriented theoretical framework of my study (Emmons, 1998; Hewitt,

2008; Hickey, 1997; Ladanyi, 1995; Seddon & O’Neil, 2003). These studies involved
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computers in much the same way that Papert conceived of the computer as an object to
think with.

Studies Focused on Novice Composers’ Products

Two of the studies I reviewed focused primarily on final products rather than the
composition process. Although | perceived novice composers’ processes and products as
complementary and inextricable, | was interested in how studies of novice composers’
products might inform the research questions, design, and methods for my study. The two
studies discussed here resonated strongly with the constructionism-based theoretical
framework for my study.

Centering on individual composition and paying particular attention to social
influences from outside the classroom, Stauffer (2002) completed a six-year longitudinal
study of six 6th-grade composers through a socio-cultural lens in which she examined
connections between the students’ life experiences and their compositions. Participants
chose from four software programs that allowed them to compose without conventional
music notation and work individually for the duration of the project. Stauffer chose a
non-intervention protocol because of her objective to observe what children do as they
create music on their own. She provided no instruction was provided and assigned no
specific tasks. Four primary themes emerged from Stauffer’s study, which were: (a)
instrumental influences, (b) familiar melodies, (¢) media, school, and home influences,
and (d) ensemble experiences. Stauffer found that instrumental music training and
ensemble experience appeared to have influenced certain participants’ compositions, and

familiar melodies often served as starting points for participants’ compositions. Also,
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participants displayed evidence of media and home influence on compositional style and
titles of pieces. Stauffer also presented disconfirming evidence related to each of the four
emergent themes. Not all compositions exhibited evidence of influence by instrumental
music experience, ensemble participation, familiar melodies, media, home, or school.

In one of the few studies I located that included children’s own opinions of their
finished products, Seddon and O’Neill (2001) collected the computer-based compositions
of 32 10-year old children with and without formal instrumental music training (FIMT)
and enlisted three groups of evaluators to adjudicate the quality of the compositions.
Seddon and O’Neill analyzed the compositions to evaluate participants’ use of melodic
and rhythmic repetition and development. Participants were asked to compose a piece of
music that sounded good to them, and they were not given any other particular
instructions.

Seddon and O’Neill (2001) found that children with formal instrumental training
rated their compositions significantly higher than children without such training (p < .05);
however, there were no significant differences between the two groups of children in
their opinions about the effect of instrumental training on quality of compositions.
Seddon and O’Neill contended that their analysis indicates instrumental training “may
influence children’s levels of confidence in their ability to compose” (p. 17) and
suggested that this confidence “could be counteracted by classroom teaching materials,
methods, and evaluations...where children with and without FIMT can attribute success

to effort and strategy rather than fixed musical abilities” (p.17).
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Summary of studies focused on novice composers’ products. The
constructionist-oriented theoretical framework adopted for this dissertation led me to
view process and product as inseparable components of composition. Although the two
previously mentioned studies focused solely on products, they nevertheless informed my
thinking about how and why to consider novice composers’ products relative to their
processes for this study. For example, Stauffer’s (2002) examination through a socio-
cultural lens implicitly underscored Papert’s emphasis on the importance of enabling
children to make personally meaningful public artifacts. Stauffer noted that “students
composed on their own and in their own ways, creating music that was personally
meaningful and satisfying to them” (p. 320). Seddon and O’Neill (2001) suggested that
the learning environment can be used to counteract children’s perceived inability to
compose music, which resonates strongly with the constructionist-oriented conceptual
framework of my study. A constructionist-oriented microworld is one that, according to
Papert (1980a, 1993), can counter preconceived notions of one’s ability in a particular
subject area.

Studies Examining Novice Composers’ Processes as Well as Products

My first research question centered on inductively examining the composition
strategies and processes participants displayed while composing in a constructionist-
oriented setting. My second research question focused on participants’ perceptions of the
composition process and the compositions they produced. The third research question for
my study focused equally on novice composers’ processes and products. Considering my

interest in examining participants’ processes as well as their products, | chose to review
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several studies in which previous scholars considered participants’ processes and
products.

In a study frequently cited in the literature on composition in music education,
Hickey (1995) examined fourth- and fifth-grade novice composers’ processes and
products drawing on both quantitative and qualitative data and analysis methods. Hickey
developed a HyperCard stack that guided students through a four-phase approach to
composition. Hickey compared various participants’ thought processes inferred from
their MIDI data, utilized experts to assess the creativity of participants’ products, and
examined how eight process variables correlated with measures of creative music
aptitude, performance experience, and professionals’ ratings of creativity. Creative music
aptitude was measured using Webster’s Measure of Creative Thinking in Music Il
(MCTM-II). Professionals’ ratings of creativity, craftsmanship, and aesthetic quality of
compositions were assessed using Amabile’s (1982) consensual assessment technique
(CAT). However, Hickey asserted that aesthetic value is implicitly integrated with
creativity, and that “perhaps aesthetic appeal as a rating dimension is neither useful nor
necessary in further research on the creativity of children’s compositions when using a
consensual assessment technique” (p. 202). Therefore, Hickey did not include aesthetic
appeal as a dimension of interest in her research questions.

Hickey (1995) found significant differences (p <.10) between the high and low
MCTM-II groups in terms of the extent to which groups incorporated two particular
processes (parameter changes and play/silence), but no significant differences in terms of

the other six process variables (time spent, composition length, range of notes used,
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number of notes played, number of timbres, lead-up time). Hickey found significant
correlation (p < .10) between the high and low CAT craftsmanship groups on two of the
eight process variables (composition length and the number of notes played). Hickey
found no significant correlation (p < .10) between overall creative music aptitude as
determined by the MCTM-I1I and the eight process variables, although certain sub-scores
on the MCTM-II correlated significantly with certain of the eight process variables.
Hickey found significant correlation (p < .10) between musical experience and one
process variable (number of notes played) and found no significant relationships among
participants’ creativity, craftsmanship, overall aptitude, and music experience levels.

Hickey’s (1995) qualitative analysis consisted of “subjective description of the
aural and visual MIDI data based on inductive inquiry” (p. 107). Hickey compared the
high and low MCTM-II groups and found the high MCTM-I11 group experimented more
fluently and developed a variety of musical motives, and their compositions emerged late
in the process. The low MCTM-I11 group experimented less and tended to play non-
descript musical fragments, and their compositions emerged at various stages in the
process. Seven types of composers emerged from Hickey’s qualitative analysis: (a)
literal, (b) classical, (c) rebel, (d) non-creative, (e) fluent motivic, (f) development
motivic, and (g) physical.

In a study similar to the design of Hickey’s (1995) study, Daignault (1996)
investigated the thought processes of upper elementary school composers, as well as the
creativity and craftsmanship qualities of their final compositions. Daignault implemented

his self-designed Computer-Supported Improvisational Approach to Composition



(CSIAC), which he used to distinguish between free-form and guided composing while
observing participants in this study. Daignault extensively discussed the links between
composition, improvisation, and the problem-solving process, which provided his
theoretical underpinning and decision to examine both improvisation and the
development stage of composition.

Quantitatively speaking, Daignault (1996) used a researcher-developed
observation form and Amabile’s consensual assessment method (CAT) for rating
creativity. Daignault grouped students into high, middle, and low groups for answering
his research questions. Daignault generated quantifiable variables by examining video
and MIDI data from subjects in the highest one-third and lowest one-third groups based
on creativity and craftsmanship ratings. Daignault identified six quantifiable
improvisation stage variables and six quantifiable development stage variables, which
were similar to Hickey’s (1995) nine process variables. Mirroring Hickey’s (1995)
approach to analysis, Daignault tested for significant differences between high and low
creativity groups on each of the six improvisation and development stage variables.
Daignault also tested for differences between high and low craftsmanship groups
concerning the same variables. Daignault found no significant differences between high
and low creativity groups on variables associated with the improvisation stage. During
the development stage, there were statistically significant differences between high and
low creativity groups in the number of timbres used (p < .10) and the number of notes
used in the final product (p < .05). There were no other significant differences between

high and low creativity groups during the development stage. Daignault found no
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significant differences between high and low craftsmanship groups on variables
associated with the improvisation stage. During the development stage, there was a
statistically significant difference (p <. 05) between high and low creativity groups in the
number of notes used in the final product. There were no other significant differences
between high and low creativity groups during the development stage.

From a qualitative perspective, Daignault (1996) looked for qualitative
differences among composition processes used by those who produced higher quality
compositions and those who produced lower quality products, focusing specifically on
the dimensions of creativity and craftsmanship and how they related to participants’
processes. Daignault found that the low creativity group was more process-oriented in
their improvisations, meaning their improvisations lacked distinct musical units, such as
phrases or motives. Those whose products were rated high in creativity were more
product-oriented in their approach to composition, meaning that their improvisations
included essential characteristics of a finished product. Similarly, those in the low
craftsmanship group were more process-oriented in their improvisations while most of
those in the high craftsmanship group were product-oriented in their improvisations.
Also, Daignault concluded that piano training influenced the types of processes used by
participants in this study, and the majority (71%) of the compositions rated as high in
creativity and craftsmanship were produced by students with a year or more of private
piano lessons.

Using Subotnick’s Making Music software as the composition program, Stauffer

(2001) followed the process and examined the products of one 8-year old girl, Meg, for
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seven months. Stauffer found that Meg began each composition session with
experimenting and exploring, but over time developed an ability to think in sound and
develop her musical ideas. Stauffer’s conclusions indicated that composition had an
effect on Meg’s musical understanding and development over time. Stauffer concluded
that time, tool, and technique are interactive in the composition process. Meg’s seven-
month experience combined with an intuitive tool and her improved technique of
thinking in sound “appeared to be linked to her facility and familiarity with the medium
for composing and her cumulative experience as a composer” (p. 18).

Based on her interest in children’s views and perspectives of composition
processes and products alike, Burnard (2006) contended that too little research includes
children’s accounts of the processes and products of compositional activity. Burnard’s
investigation was underpinned by a phenomenological framework in which the researcher
describes “not only the activity itself but also the environment and those within the
environment” (p. 116). Therefore, Burnard aimed to reflect how composing was
experienced and what composing meant to the four 12-year-old participants. Burnard’s
role was to act as an agent for reflection. She identified four overall themes (meanings)
that children ascribed to the composition process: composition as (a) circular, (b) a jigsaw
puzzle, (c) cumulative, and (d) a place where ideas meet. Burnard also asserted that
getting children to compose is not enough and, based on her conclusion that “children get
great satisfaction out of talking about their own composing processes and compositions”
(p. 137) music educators should help novice composers develop a language for talking

about composition and themselves as composers.
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In a case study comparing the composition processes of a novice high school
composer with those of a college doctoral music composition student, Kennedy (1999)
was interested in the composers’ strategies, use of time, motivation, and structure of their
final products. Both composers completed the same task, which was to set a poem to
music for voice and piano. Similarities identified included doodling at the pianos, both
composers referring to inspiration as being a significant component, and awareness of the
need to manipulate materials to complete the piece. Both composers used their voices as
composition tools, felt the need for revision, and spoke of conscious and unconscious
phases in the composition process, and felt the need for revision. Neither composer
seemed concerned about the imposed time limit.

Kennedy (1999) found that the processes employed by both composers were
“strikingly similar” (p. 163), with the main exception lying in the manipulation of
musical materials. The doctoral student exhibited a higher degree of craftsmanship.
Kennedy also found that the novice composer’s strategies resembled those of the
professional’s. Kennedy contended that the novice-to-expert models proposed by
Younker & Smith (1996) and Swanwick and Tillman (1986) were also evident in her
study. The high school composer’s final product exhibited less structural sophistication
than the professional’s yet showed evidence of being past the mastery and imitation
stages described by Swanwick and Tillman.

The revision processes of elementary, junior, and high school students of various
levels of composition expertise were the focus of Guthmann’s (2013) study. Guthmann

examined the extent of influence that music teachers’ and professional composers’
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comments had on students during the revision process. Guthmann also compared and
contrasted the collaborative and independent composition processes. Guthmann found
that students were mostly influenced by the professional composers who provided
written, one-on-one online feedback. Guthmann found a relationship between approaches
to revision and levels of compositional expertise and concluded that composers who
worked in pairs evidenced a high level of interaction and that one person in each pair
tended to be more dominant.

Relying heavily on participants’ verbal reports as well as written reports and
researcher examination of musical products, Burnard and Younker (2002) were interested
in gaining an understanding of creativity during the composition process. Burnard and
Younker attempted to bring greater understanding to children’s composition processes by
examining their reflective talk and individual engagement. Burnard and Younker
examined the dialectical relationship between constraint and freedom and its impact on
the composition process.

Burnard and Younker (2002) synthesized data in their roles as “interpretive
researchers with a constructivist perspective” (p. 249) and compared processes of
participants with and without instrumental music training. The researchers organized
students’ composition activities according to various decision-making strategies and used
comparative analysis to place each case on a continuum of composing pathways (linear,
recursive, and regulated). The linear composer demonstrated limited shifts across creative
thinking stages as opposed to the recursive composer. The regulated composer applied

self-imposed constraints and boundaries on compositional options. Burnard and Younker
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concluded that the lack of formal instruction in composition did not appear to affect
participants’ ability to think divergently or convergently.

In a study focused on how constraints affected the composing processes of two
groups of novice composers ages 10-13, Breeze (2009) described how proscription (i.e.,
teacher-designed scaffolding) enabled him to examine how students stayed within
constraints or worked outside of the boundaries. Breeze viewed proscription as the
opposite of prescription, an approach that used “constraints in a proscriptive manner to
enable generative activity” (p. 206). Breeze applied a multimodal approach that included
multiple resources such as keyboards, worksheets, and computers. Breeze collected
screen-capture video, interview data, and field notes and analyzed data with attention to
linguistic, aural, spatial, visual, and gestural discourse at the micro-level. Breeze
concluded that proscriptive activities were “liberating in that they provide a starting point
and some alternatives” (p. 216). Corroborating Barrett (2003), Burnard and Younker
(2002), and Kaschub and Smith (2009), Breeze concluded that composition seemed “to
be most productive in terms of the pupils’ transformation of musical ideas where [there
is] an appropriate balance between constraint and freedom” (p. 216).

In a study aiming to understand compositional development by examining
processes and products of composition and the social and cultural contexts that might
influence classroom computer-mediated composing processes, Kirkman (2011) observed
the composition processes of students between 14 and 16 years of age over twelve
months. Kirkman found that as restrictions were placed on location, resource, and task,

the ability to compose musical responses increased. Kirkman found that improvisation
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played an important role in the process and that computer-mediated composition is a
distinct musical skill. The degree to which the resources supported and interacted with
existing musical skills was important, which led Kirkman to conclude that “students
need...the freedom to find and work with individual computer-mediated solutions that
support their existing approaches to musical ways of working” (p. 120).

Redefining what behaviors can be called composition and proposing a model of
compositional development as the basis for a pedagogy of composition were the two
goals stated by Parry-Jamieson (2006) in their multiple case study of 13 elementary and
middle school-aged composers. Similar to certain process-focused studies discussed
earlier in this chapter (e.g., Carlin, 1998; Younker, 1997; Younker & Smith, 1996), think-
aloud data was also a source of data for Parry-Jamieson as she aimed to redefine what
behaviors constitute composition. The researcher developed the Composition
Improvisation Development Model and outlined a development progression from novice
to an expert composer. Also, Parry-Jamieson also analyzed mannerisms, expressions,
body language, and analyzed final products for evidence of concrete and abstract
processes and evidence of social, historical, or theoretical context articulated through the
use of norms. Parry-Jamieson proposed a compositional development model that
progressed from compositional play to composition as a developing skill, to composition
as a self-actualizing activity and a craft, ending with complete music literacy. Parry-
Jamieson’s (2006) study supported other researchers’ assertions that stages of musical
development may be observable and definable (e.g., Swanwick & Tillman, 1986;

Younker & Smith, 1996).
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In contrast to other studies reviewed that included the collaborative composition
process (Daignault, 1996; Hewitt, 2008; Kaschub, 1999; Van Ernst, 1993), Folkestad,
Hargreaves, and Lindstrém (1998) focused solely on individual composition processes
and products. Folkestad et al. complete a three-year study that aimed to describe
adolescent composers’ self-perceptions of the process of computer-based composition.
Except for a brief demonstration of how to use the technology, participants were merely
asked to make music in any way they chose. In contrast to other studies that created a
more structured composition environment (e.g., DeLorenzo, 1989; Emmons, 1998),
Folkestad et al. imposed no restrictions on participants and strived to create an informal
learning environment by leaving out the teacher and educational context as much as
possible. Folkestad et al. (1998) identified two primary types of composition strategies
employed by participants, horizontal (considering all sections of the piece while
composing and revisiting various sections for various purposes), and vertical (completing
each section in its entirety before moving on).

Similar to Folkestad et al. (1998), Menard (2015) was also interested in student
perceptions regarding music composition, which she investigated in two high school
programs. One was a typical performance-based band program, and the other was a
general music program for gifted musicians. The general music students were more
critical of their compositions, likely because they were identified as ‘talented’ in music.
However, general music students’ attitudes toward composition were consistently
positive before and after the composition activity. The band students expressed

frustration about their lack of fundamental music knowledge needed to complete the
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composition tasks and their inability to notate what they were thinking. However, Menard
found that “the process of composition improved the attitude of the band students toward
composition” (p. 129) and led them to think differently about the music they performed.

Examining potential relationships between various levels of teacher-imposed
structure and participants’ compositional processes and products was the primary goal of
Smith’s (2004) study. Twelve 4th-graders used their recorders to create their
compositions. Smith used stimulated recall, which involved participants watching videos
of themselves and recalling what they were doing and thinking while engaged in
composition. The researcher also asked participants to provide their perception about the
difficulty of various tasks and to express their preferences for different types of tasks.
Smith’s use of stimulated recall is similar to other studies that relied on verbal reports of
children’s thought processes (Bamberger, 1977; Carlin; 1998; Hewitt, 2008; Parry-
Jamieson, 1998; Younker, 1997). However, it is important to note as Smith conceded that
participants engaging in stimulated recall might have trouble reporting accurately and,
“some information will remain inaccessible” (p. 93). Ericsson and Simon (1984)
suggested addressing this disadvantage by asking highly specific questions of participants
when using stimulated recall, which may yield “more valid information” (p. xlix). In
addition to Smith, other music education researchers have utilized stimulated recall as a
data collection method (Burnard, 2006; Séderman & Folkestad, 2004).

Smith (2004) concluded there was a relationship between the type of task students
were doing and the quality of the resulting product based on judges’ ratings.

Compositions with the least amount of teacher-imposed structure were often ranked low
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in quality. This conclusion is counter to Kaschub’s (1999) finding that children rated their
own compositions as higher in quality when the task was unstructured. Smith concluded
that pieces of music set to poetry led to pieces of better quality. Also, music audiation
skill, music literacy, and academic skill did not appear to impact the quality of final
products, but there was some correlation between writing and math skills and the quality
of final products. Except for test results related to tonal audiation and tonal literacy,
“higher test scores did not correlate with higher-rated pieces” (p. 216). Also, previous
instrumental skill and choral training had minimal impact on product quality in this study.

The time children spent on different types of tasks was not significantly different
in Smith’s (2004) study, and time spent did not seem to be a factor in creating higher
quality products. This finding resonated with other composition-oriented studies in which
the researcher found that time was an essential factor (Bamberger, 2003; Kafai, 1996;
Kennedy; 2000; Kosak, 2014; Menard; 2009; Van Ernst, 1993; Younker, 1997). Smith’s
qualitative analysis revealed three styles of composition: auditory, visual, and kinesthetic,
with greater use of repetition and practice, large amounts of writing, and extensive use of
an instrument before notating music being the prominent features of each style,
respectively.

With the goal of describing the creative processes of children engaged in
computer-based composition, examine the products children produced, and reach a
deeper understanding of what creative music-making means to children, Nilsson and
Folkestad (2005) found that participants placed various aspects of the composition

process in the foreground during the study. These aspects included the computer,



89

personal emotions, playing the instrument, the music itself, and the task. The researchers
also concluded that children without formal training were able to create music with form
and structure and suggested that composition should be approached as a form of play,
“not as a school task with rules” (p. 35). Conversely, Nilsson and Folkestad cautioned
against making the task too open-ended because participants in their study often needed
to draw on the task itself to create a meaningful context for their compositions.

In a study examining the extent to which participants adopted varying strategies,
the relation of those strategies to formal instrumental training, and evidence of creative
thinking skills, Mellor (2008) analyzed a group of 13-15 year-olds’ composition
processes. Mellor relied on three data types, including a critical incident charting,
retrospective verbal reports, and screen-captured data. Mellor concluded that all
participants used a vertical composition strategy (i.e., completing each section in its
entirety before moving on). The researcher also noted that, regardless of formal
instrumental training, evidence of creativity was present in all participants’ responses.
Mellor defined creativity in terms of divergent thinking and problem-solving skills, as
described by Dillon (1982), Getzels (1975), and Webster (1996).

Similar to Mellor’s (2008) interest in examining creative thinking, Ward (2009)
was interested in how technology-supported creativity and found that using information
and communication technology (ICT) helped to make the creative process transparent.
Ward based his definition of creativity on Robinson and Stern (1997), who emphasized
that creativity leads to something original and of value. Ward asserted “that creativity

was indeed at the centre of every activity,” and that ICT is a “powerful tool that
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revolutionizes the creative process” (p. 164). Ward found that although children were
unable to describe their methods in detail, they were successful as intuitive composers.

Summary of studies examining novice composers’ processes as well as
products. The theoretical framework of this study informed my decision to examine
participants’ composition processes and products alike. Focusing discretely either on
processes or products would have been incompatible with a study underpinned by tenets
of constructionism. The studies mentioned above that examined processes, as well as
products, had implications for this study in several ways.

The tension articulated by Papert (1993) between direct instruction and self-
construction of knowledge was apparent in three of the studies reviewed (Burnard &
Younker, 2002; Folkestad et al., 1998; Hickey, 1995), and promoted my interest in
further exploring a constructionist-oriented approach to composition in the music
classroom. Similar tensions between the nature of structured and unstructured tasks, and
constraint and freedom emanated from several studies reviewed (Bamberger, 2003;
Kaschub, 1999; Nilsson & Folkestad, 2005; Van Ernst, 1993; Younker, 1997). The
tension addressed in these studies underscores Papert’s discussions of “knowing-that
versus knowing-how” (1980a, p. 135) and “instructionism versus constructionism” (1993,
p. 137), and how learning through constructionism cannot be reduced to either term of
such dichotomies. In other words, according to Papert, constructionism breaks down
tension in dialectical relationships, such as those appearing in several of the previously

mentioned studies.
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A number of the studies discussed above informed my understanding of how
verbal reports have been used in previous studies (Bamberger, 1977; Carlin; 1998;
Hewitt, 2008; Major, 2007; Mellor, 2008; Parry-Jamieson, 1998; Smith, 2004; Younker,
1997), and other studies were particularly informative about issues of time (Bamberger,
2003; Kafai, 1996; Kennedy; 2000; Kosak, 2014; Menard; 2009; Smith, 2004; Van Ernst,
1993; Younker, 1997). Consequently, I considered participants’ verbal reports as a
potentially rich source of data and considered the implications of imposing no time limits
on participants for completing composition tasks.

Although several of the studies discussed in this section did not explicitly
articulate a constructionist-oriented theoretical framework, many of them did so
implicitly. For example, Hickey (1995) perceived the computer as a mediating tool in
much the same way that Papert (1980a, 1993) described the computer as a tool, and
Vygotsky (1978) described how a culture’s tools play a role in learning. Ward (2009)
investigated how ICT could support creating original music using the computer “as a tool
for articulating ideas” (p. 162). Kaschub (1999) also emphasized the importance of
mediating tools, as well as the value of both collaborative and individual learning, which
reflected tenets of Papertian constructionism, Piagetian cognitive constructivism, and
Vygotskian social constructivism. Nilsson and Folkestad (2005) discussed the role of
play, which was reminiscent of how Papert (1996), Piaget (1951, 1997), and Vygotsky
(1978) commented on the importance of play in learning. Folkestad et al. (1998) warned
that composition should not be taught with specific methods, which resonated with

Papert’s (1993) call for a balance between instructionism and constructionism.
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Synthesis of Related Literature

In this synthesis of related literature, I discuss common themes that bound certain
studies together and informed my study in particular ways. Certain studies resonated
strongly with the theoretical constructs underpinning this study, while others supported
my rationale for contextualizing the problem of overvaluing traditional notation within a
classroom of novice composers. Certain studies underscored my research questions while
others informed the design and methods of this study. This synthesis aims to illuminate
how studies within and outside the field of music education influenced my thinking while
designing a constructionist-oriented learning environment for novice composers.

Papert’s Eight Big Ideas

Much of the literature | reviewed underscored several of Papert’s (1999) eight big
ideas behind constructionism (see Appendix A). While describing his first big idea
behind constructionism, Papert asserted, “We learn best of all when we use what we learn
to make something we really want” (p. 1). A common theme among much of the
literature reviewed is the making of personally meaningful artifacts (e.g., Ainley et al.,
Boyer, 2010; Burnard, 2000; Dillon, 2001; Johnson, 2014; Lamberty, 2007; Nilsson &
Folkestad, 2005; Stager, 2005; Stauffer, 2002). According to Papert, children learn best
when they personally invest in making something public. In my study, the public artifact
was a musical composition, and | encouraged participants to create a composition that
reflected their interests, influences, and personal ideas. One finding of particular note was
Nilsson & Folkestad’s observation that, for some children, a particularly open-ended task

made it difficult for them to establish context for their compositions. According to
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Nilsson & Folkestad, some children may need assistance identifying a personal
connection to the composition experience, which underscored my interest in examining
scaffolding as a variable of interest.

Papert’s (1999b) second big idea behind constructionism is technology as a
building material. In addition to researchers outside the field of music education (e.g.,
Baytak, 2009; Boyer, 2010; Harel, 1988; Johnson, 2014; Shaw, 1995), a number of music
education researchers explicitly incorporated the computer as a building material for
children engaged in music composition (e.g., Downton et al., 2010; Emmons, 1998;
Hewitt, 2008; Hickey, 1995, 1997; Ladanyi, 1995; Seddon & O’Neil, 2003). Learning
how to learn (mathetics) is another of Papert’s eight big ideas, which was implicit in
several of the studies I reviewed (e.g., Bamberger, 2013; Folkestad et al., 1998; Ladanyi,
1995; Rosenbaum, 2015). Because constructionism strongly influenced the development
of Hyperscore software (Jennings, 2005), | was particularly interested in examining how
novice composers used it as a mediating tool to help them learn how to learn composition
rather than as a supplement to a predetermined curriculum with expected outcomes.

Papert (1999b) emphasized, “taking time—the proper time for the job” (p. 1),
which was a theme that emanated from a number of studies | reviewed (e.g., Bamberger,
2003; Hickey, 1997; Kafai, 1996; Kennedy, 2000; Kosak, 2014; Menard; 2009; Smith,
2004; Van Ernst, 1993; Younker, 1997). According to Papert and others, giving students
sufficient time to immerse themselves in making a personally meaningful product and
letting them learn to manage time for themselves are significant components of

constructionism. This informed my thinking when designing my study and led to the
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decision not to require participants to complete any particular number of compositions
within a specific amount of time, other than the 10-week time frame of the study.

| was interested in examining the phenomenon of composition within a
constructionist-oriented environment rather than instructing students in composition.
Similarly, Papert contended that constructionism means “we do not have a pre-conceived
idea of exactly how this will work out” (p. 1). This reflects the dialectical relationship
between self-constructed knowledge and direct instruction, which Papert (1992) referred
to as “constructionism versus instructionism” (p. 137), respectively. A number of studies
| reviewed considered similar relationships such as that between teaching composition
and engaging children in composition (Burnard & Younker, 2002; Folkestad et al., 1998;
Hickey, 1995), constraints versus freedoms (Bamberger, 2003; Nilsson & Folkestad,
2005; Van Ernst, 1993; Younker, 1997), or structured activities contrasted with
unstructured composition tasks (DeLorenzo, 1989; Kaschub, 1999). Ackermann (2003),
one of Papert’s contemporaries, encapsulated this idea by saying that teachers should be
clinicians who help children “dance in-and-around a problem...to stretch their initial
views of the world as far as they can naturally grow” (p. 7). This statement eloquently
epitomizes my view that composition can be a challenging, creative problem-solving
activity for children that helps them develop musicianship organically.

Papert once famously asserted, “You can’t think seriously about thinking without
thinking about thinking about something” (1980a, p. 10). While reviewing the literature
related to constructionism, the contention by Papert and others (Ackermann, 2005; Boyer,

2010; Caroll, 2007; Gunstone, 2000; Harel, 1988; Nelson, 2007; Tobias, 2010) that
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constructionism is particularly conducive to helping children think about how they learn
stood out to me and influenced my research questions and data collection methods, which
included children’s verbal reports as a significant source of data. Also, various music
researchers have drawn attention to children’s metacognitive strategies in their studies of
novice composers (Christensen, 1992; Delorenzo, 1989; Swanwick & Tilman, 1986;
Van Ernst 1993; Younker, 1997).

| aimed to gain insight into novice composers’ thinking by asking them to
verbalize their thoughts while engaged in composition. Various authors of studies |
reviewed had similar objectives and also relied on verbal reports for data (e.g., Burnard,
2006; Burnard & Younker, 2002; Carlin, 1998; Hewitt, 2008; Parry-Jamieson, 2006;
Smith, 2004; S6derman & Folkestad, 2004; Younker & Smith, 1996; Younker, 1997).
Wondering if questions may exist about the efficacy of verbal reports for accurately
reflecting research participants’ thought processes, | reviewed the protocol analysis
model set forth by Ericsson and Simon (1993), who asserted that subjects can verbalize
cognitive processes “without changing the sequence of their thoughts and slowing down
only moderately” (p. xxxii). Also, Wilson (1996) contended that think-aloud data is a
useful research tool even if it cannot be claimed as insight into the human mind, and
other researchers have contended that verbal reports may provide useful research data
(Baumann et al., 1992; Collins & Dunn, 2011; Richardson & Whitaker, 1996; Young,

2005).
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Epistemological Pluralism

Turkle and Papert (1990, 1991) argued for revaluation of the concrete and a
modified version of Piaget’s idea of epistemologie genetique, which they referred to as
epistemological pluralism. Turkle and Papert contended that concrete ways of thinking
such as that associated with using graphic notation for music composition should be
valued as much as formal, abstract thinking such as that required for mastering traditional
music notation. Although not explicitly stated, certain studies reviewed in this chapter
underscored Turkle and Papert’s concept of epistemological pluralism, which is a
constructionist-oriented construct of particular interest to me. For example, Younker &
Smith (1996) observed overlapping learning modalities, Lamberty (2007) hypothesized
that using concrete materials would help children make connections between symbolic
and concrete representations of their products. Downton (2015) asserted that
constructionism “is about making new connections to the world by making the abstract
more concrete” (p. 4). Kaschub (1999) suggested that during music composition
activities, “students may encounter new ways of thinking as they transition from concrete
operations to formal operation in the Piagetian view of development” (p. 31).

In my study, | was interested in how a mediating tool, such as Hyperscore
software that characteristically values concretizing the music composition process
manifested itself in a constructionist-oriented environment. Also, the studies reviewed in
which children invented or used graphic notation (Auh & Walker, 1999; Bamberger,
2005, 2013; Barrett, 1997, 2002; Carroll, 2007; Christensen, 1992; Davidson & Scripp,

1988; Lee, 2013; Upitis, 1989) informed my thinking about Turkle and Papert’s (1990,
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1991) concept of epistemological pluralism. Music education scholars who advocate for
the use of invented and graphic notation implicitly advocate for “revaluation of the
concrete” (Turkle & Papert, p. 131), which is a central tenet of my study.

Learning how to Learn

The last overarching theme that emanated from this review of related literature is
the idea of learning how to learn, which Papert (1980a) referred to as mathetics.
According to Papert, a mathetic microworld is “a computer-based interactive learning
environment where the prerequisites are built into the system and where learners can
become the active, constructing architects of their own learning” (p. 122). Several of the
studies I reviewed within music education (e.g., Bamberger, 2003; Downton, 2015;
Folkestad et al., 1998; Ladanyi, 1998; Rosenbaum, 2015; Stauffer, 2002) and outside
music education (e.g., Baytak, 2009; Boyer, 2010; Harel, 1988; Hewitt, 2008; Johnson,
2014; Kafai, 1996; Lamberty, 2007) informed my understanding of a mathetic
microworld and the research questions and design of my study. Also, although specific
studies involving novice composers did not incorporate computers (e.g., Burnard, 2006;
Kaschub, 1999; Younker, 1997), their respective researchers immersed students in
composition rather than teaching them to compose, which resonates strongly with

Papert’s concept of mathetics and the theoretical framework for this study.
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CHAPTER 3: DESIGN AND METHODOLOGY

The purpose of this study was to examine 7"-grade composers’ strategies,
processes, and perceptions about the compositions they created using music technology
in a constructionist-oriented learning environment. In this chapter, 1 describe the design
of the study and its relation to the purpose, as well as my strategies for collecting and
analyzing data relevant to three research questions, which were:

e  What composition strategies and processes do participants display or express
while composing music within this constructionist-oriented environment?

e  What are the participants’ displayed or expressed responses to the composition
process and the compositions they created within this constructionist-oriented
environment?

e To what extent and in what ways do the affect-cognition, constructionism-
instructionism, and concrete-abstract concept dyads manifest themselves within
participants’ composition processes?

Also, I discuss the research participants, my role as observer as participant, the
constructionist-oriented setting, limitations of the study, and issues of trustworthiness.

For this study, | adopted an embedded multiple case-study design as described by
Yin (2009). Yin asserted that a multiple-case design is “likely to be stronger than single-
case designs” (“Abstract,” para. 3) because evidence from multiple cases is often more
robust and compelling than a single case. Yin’s assertion influenced my decision to
employ a multiple-case approach. More specifically, | applied an embedded multiple case

study design as described by Yin, which involves more than one unit of analysis
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embedded within the same context. The units of analysis consisted of eight 7""-graders
who composed individually for five weeks, and four collaborative pairs (formed from the
same eight participants), who composed together for an additional five weeks. The
context was a 7""-grade general music classroom.

My choice to adopt an embedded multiple case study design was also influenced
by my interest in studying the phenomenon of interest (i.e., 7""-graders’ composition
experience within a constructionist-oriented environment) within its real-world context.
My hope was that this examination might unearth “new learning about real-world
behavior and its meaning” (Yin, 2009, “Case Studies as a Research Method,” para. 1).
Case study design is appropriate when research questions address descriptive questions
(Yin, 2009) such as those for my study. | was interested in observing, describing,
analyzing, and synthesizing what happened and how, as these novice 7th-grade
composers created music using Hyperscore in a constructionist-oriented setting.

Case Study Defined

In my study, the phenomenon of interest was the composition processes and
products of 7"-grade composers, and the real-life context was a constructionist-oriented
7"-grade general music classroom (Yin, 2009). Case studies are the preferred method
when “the focus is on a contemporary phenomenon within a real-life context”
(“Abstract,” para. 2). Also, case study inquiry usually involves “many more variables of
interest than data points...relies on multiple sources of evidence...[and] benefits from the
prior development of theoretical propositions” (“Definition of the Case Study,” para. 9).

The case study approach aligned well with my research questions, which emerged from
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selected theoretically-oriented, qualitative ‘variables of interest.” Although I did not
explicitly state theoretical propositions for this study, | did focus on theoretical variables
of interest. Also, these variables were meant to facilitate “insight, discovery, and
interpretation rather than hypothesis testing” (Merriam, 2014, p. 42). Several other music
education researchers have utilized case study design to investigate novice composers’
composition processes (e.g., Bamberger, 1977, 2003; Barrett, 2006; Burnard & Younker,
2002; Kennedy, 2002; Kosak, 2014; Nelson, 2007; Stauffer, 2002; ), and studies by these
particular scholars also influenced my decision to adopt a case study design.

A defining characteristic of case studies is in identifying units of analysis
(Merriam, 2014). In the present study, there were 12 units of analysis, eight independent
composers, and four sets of collaborators. Also, case studies could be further defined by
one of three unique features, which she referred to as particularistic, descriptive, or
heuristic (Merriam, 2014). This study’s unique feature is its heuristic nature, which was
intended to “illuminate the reader’s understanding of the phenomenon under study” (p.
44). The phenomenon of interest in this study is 7"-graders’ composition processes and
strategies, and the compositions they created within the context of a constructionist-
oriented learning environment. Heuristic studies could extend the reader’s experience,
which aligned with my intent to provide the reader with a window into a constructionist-
oriented learning environment for novice composers.

Participants, Researcher’s Role, Composition Activities, and Setting

Although the pool of potential participants was relatively small and homogenous

in terms of socio-economic background and race, | chose to include some selection
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criteria to increase “the likelihood that the findings will reflect [at least some] differences
or different perspectives” (Creswell, 2012, “Purposeful Sampling Strategy,” para. 8).
Maximum variation sampling helped me recruit a somewhat diverse group of participants
in terms of gender, the extent of previous private music lessons outside of school, and the
degree of previous experience creating original music. Other music education researchers
have similarly considered musical background as a factor when examining the work of
novice composers (Burnard & Younker, 2002; Hewitt, 2009; Seddon & O’Neill, 2001,
2003). To facilitate the maximum variation sampling process, | used a form similar to
Menard’s (2009) student data form to survey those who expressed interest in participating

(link to Appendix B).

Participants

| selected eight participants from a population of 68 7™"-grade students in a West
Coast, independent, co-educational, college preparatory school. Although this study did
not compare and contrast female and male participants’ composition activities, my
interest in being equitable led me to choose four female and four male participants. Four
students had taken private music lessons for more than one year, and four had not. Three
students indicated they had had some previous experience creating original music, and
five had no experience doing so. Table 1 outlines the maximum variation strategy
employed to establish the eight profiles represented.

Although additional demographic information could have been considered during
the maximum variation sampling process, the relatively homogeneous nature and the

small population of the 68 potential participants at the school where this study took place
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would have made it impractical to include more than the three participant characteristics.
For example, the largest ethnic group of students at the research site was White (77.4%),
followed by Asian (9.1%), Hispanic (5.2 %), Black (3.5%), students of two or more
ethnicities (3.5%), Pacific Islander (1.0%), and Indian (0.3%). Consequently, the
demographic composition of the student body hindered my ability to diversify the sample
based on race. Also, although it may have been desirable to choose students who were
already familiar with each other (Kaschub, 1999), including this factor would have been
particularly prohibitive at the present study’s particular site, which begins with 7"-grade
and enrolls students from more than 25 different elementary schools. Conversely, Hewitt
(2008) indicated that neither friendship levels within pairs nor level of familiarity with
each other affected the amount or quality of communication within pairs.

Among the 20 students who expressed interest in this study, there was at least one
student who fit each of the eight profiles | was hoping to include. However, one
volunteer, who happened to be the only one who fit one of the particular profiles, did not
return parent consent or participant assent forms. Consequently, two participants in the
study (Brittany and Emily) had the same profile. When there was more than one
interested student who matched a particular profile, I chose that participant based on who
submitted their parent consent, and student assent forms the earliest. The 12 volunteers
not selected for the study were offered the opportunity to compose with Hyperscore
during the school’s weekly club period. None of the 12 non-participants took advantage

of this opportunity.
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Table 1
Maximum Variation Sampling Strategy

. . Previous experience
Private music

Participant Gender lessons creating o_riginal
music

Bri Female 0-1 year No
Brittany Female More than one year No
Chelsea Female 0-1 year Yes
Draco Male 0-1 year Yes
Emily Female More than one year No
Jeff Male More than one year Yes
Josh Male 0-1 year No
Ryan Male More than one year No

Researcher’s Role

My observer role included note-taking during class time and extensive note-taking
while reviewing video data outside of class time. Merriam described the observer as
participant as a “peripheral membership role” in which “the researcher’s observer
activities, which are known to the group, are subordinate to the researcher’s role as a
participant” (p. 124). Therefore, another aspect of my role was to “observe and interact
closely enough with members to establish an insider’s identity without participating in

those activities constituting the core of group membership” (p. 124).
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In addition to observing participants’ composition processes, I participated by
scaffolding as described by Duffy and Cunningham (1996), Wiggins and Medvinsky
(2013), and Wood, Bruner, and Ross (1976). | conceived of my participant role as
helping the novice composers close “the gap between what the child can currently
do...and what she can achieve with intercession and scaffolding of adults or peers”
(Bruner & Haste, 1987, p. 6).

When students appeared to need or asked for assistance, | became directly
involved in their process rather than merely observing. When | was unable to assist
because | was interacting with another student, another participant (frequently Draco)
sometimes helped by adopting the role of a Vygotskian (1978) “more capable peer” (p.
86). Also, as part of my observer as participant role, | intermittently offered advice,
helped solve technical problems, and provided guidance or direct instruction as needed. |
also encouraged participants to talk with me and each other, ask me for assistance as
needed, and answer my questions about their strategies and processes, all of which are
considered components of a constructionist-oriented. In summary, | observed as the
researcher and participated as a member of a constructionist-oriented community of
learners.

Composition Activities

The daily schedule at the chosen site enabled participants to compose music for
40 minutes once or twice weekly for 10 weeks, followed by 10-minute, semi-structured,
individual interviews after each composition session. My previous experience introducing

7"-grade students to composing with Hyperscore indicated that novice composers learn
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to navigate Hyperscore’s relatively simple graphical user interface quickly. Therefore,
before the 10-week data collection period began, I led participants through one 60-minute
class period, during which they learned how to manipulate the tools provided within
Hyperscore. In addition, because encouraging learners to create personally meaningful
products is one of the primary tenets of constructionism, | began the 60-minute
orientation by asking participants to consider how they might create compositions that
would reflect their personal interests. For example, if a student enjoyed playing a
particular video game, | suggested they might consider creating music reflecting that
specific interest.

The Constructionist-Oriented Setting

| was interested in examining 7"-grade composers’ composition strategies and
processes within the context of a mathetic microworld as described by Papert (1980a,
1993). According to Papert, learning a language involves acquiring new words and
practicing “by using the word[s] in a sentence of our own construction” (Papert, 1980a, p.
120). Similarly, participants in the present study practiced composition by using elements
of music and Hyperscore software to construct their own compositions.

My approach to creating a Papertian mathetic environment was also influenced by
my interest in creating a Papertian “Musicland” (Rosenbaum, 2015) in which novice
composers could create music and develop musical ideas organically. The mathetic
microworld for the present study was one in which participants experimented, played,
and reflected — and experienced doing composition rather than being taught to compose.

This study was situated in one of the computer labs at the selected site. Two
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discrete groups comprised of four females and four males, respectively, composed music
for 40 minutes once or twice weekly for 10 weeks. They also participated in 10-minute,
individual, semi-structured interviews (Merriam, 2014) after each composition session.
The amalgamated theoretical framework drew on Papertian constructionism, Piagetian
cognitive constructivism, and Vygotskian social constructivism. This framework
underpinned the research questions for this study and precipitated my desire to create an
environment in which novice composers worked individually as well as in collaboration
with others. For these reasons, | asked each participant to create at least one individual
composition and at least one collaborative composition with another student, which was
the only expectation (Kaschub, 1999; Kaschub & Smith, 2009).

Consistent with previous researchers’ designs (e.g., Bamberger, 2003; Hickey,
1995), there were no time limits or specific guidelines imposed within the 10-week scope
of the study. Also, | assured participants that | would not assess the quality of their
compositions, and they would not be graded on their composition activities or products.
Assessment of student work was outside the scope of and irrelevant to this study.

Data Sources and Collection Methods

Typically, case study inquiry is more successful when built on collecting and
analyzing data from multiple sources that provide depth to the case (Creswell, 2012;
Merriam, 2014; Yin, 2009). However, multiple sources can lead to data overload, which
was my experience. Beginning the analysis processes while collecting data helped

mitigate the effect of data overload by managing and organizing data early in the study.
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NVivo software helped facilitate simultaneous, preliminary analysis during the 10-week
data collection period, as well as within- and cross-case analyses after data collection.

This study generated over 80 hours of video and screen-capture data in addition to
my field notes, which reflected a similar number of hours in the classroom with
participants. Therefore, it was essential to incorporate an iterative process of data
winnowing, condensation, and preliminary analysis throughout the 10-week data
collection phase of the study and beyond.

Data Sources

| aimed to design a study that included a reasonably wide range of data sources,
and | determined that four types of evidence suggested by Yin (2009) and three suggested
by Creswell would be the most appropriate for my study. The sources of data collected
throughout the study were: (a) videoed researcher observations, (b) videoed think-alouds,
(c) screen-captured composition activity, (d) videoed stimulated recalls), (e) videoed
semi-structured interviews with participants), and (f) my field notes. Yin’s and
Creswell’s suggested data sources aligned well with my researcher role (observer as
participant), the important role of physical artifacts (compositions), and my desire to rely
heavily on videoed data (audiovisual materials).

| uploaded all video data to YouTube, which were visible only to me, and used
the transcribe function to download transcriptions of each videoed composition session,
semi-structured interview, and stimulated recall session. | subsequently imported these
transcriptions into NVivo software, which created an additional valuable source of data.

Participants’ compositions in the form of Hyperscore files were saved to each computer
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as part of the data trail for the study; however, they were generally not needed as a data
source for analysis because composition activity was captured by Screencast-O-Matic
software described in more detail below.

Data Collection and Winnowing

| winnowed the data for the first research question by identifying a subset of four
participants. Purposeful sampling (Creswell, 2012) during the first three weeks of the 10-
week data collection period assisted me in choosing a subset of four participants that
appeared likely to provide a relatively rich set of data for answering the first research
question. To answer my first research question, | chose a subset of four participants who
engaged relatively consistently in the think-aloud process, readily responded to
comments and questions posed by their peers and me, and openly displayed or expressed
their responses to the composition processes and products.

When choosing a subset of four composers, | based my selections on two criteria:
(a) participants who seemed undistracted by the camera, and (b) participants who seemed
comfortable talking aloud during the composition process. After reviewing video of
participants’ activity during the first three weeks of the data collection phase with
particular attention to the factors mentioned above, I identified four focus composers,
Chelsea, Draco, Emily, and Ryan, for answering the first research question. Choosing
four focus composers from the eight participants helped to winnow data for answering
my first research question (Kosak, 2014; Wiggins, 1994). However, all eight composers
participated in all composition activities even, if they were not one of the four focus

compaosers.
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Before answering the second research question, | winnowed the data to include
that in which participants displayed or expressed their verbal and non-verbal responses
(Erickson, 2006) to the composition process or their products. To encourage composers
to reflect on their processes and products, | regularly initiated conversations with
participants about their strategies and processes, engaged them in stimulated recall, and
encouraged them to think aloud about their processes and products. Also, | conducted
semi-structured interviews immediately after each composition session and encouraged
participants to step back, reflect, and think deeply about the composition process and the
compositions they had created within this constructionist-oriented environment.

Data for the third research question included webcam video, screen-captured
activity, and researcher notes related to all eight participants and the various ways in
which the concept dyads of affect-cognition, constructionism-instructionism, and
concrete-abstract manifested themselves within the participants’ activity. Because the
volume of data was relatively large, | used frequency tables (Erickson, 2006; Maxwell,
2013) generated by NVivo to help decide which concept dyads manifested themselves to
the greatest extent. | winnowed the data to include salient examples of the three concept
dyads and the most vivid illustrations of participants actions and responses within this
particular atmosphere.

Videoed observations. Because of my dual observer as participant role (Merriam,
2014), collecting video data was essential in my study. Although I took concurrent field
notes during the process, | was concerned that I might often be unaware of something

happening in another part of the room while interacting with individuals and
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collaborative pairs. Therefore, taking field notes while subsequently observing
participants on video proved to be one of the most critical types of data collected. | found
that, because of my dual role, impactful data that was impossible to observe otherwise,
emanated from subsequent playback of videoed activity. My approach to video data
collection and analysis was informed primarily by Erickson (2006) who asserted, “close
investigation of learners’ interaction with instructional materials and of details of their
talk with one and other and with their teachers is necessary, and that video recording and
analysis can facilitate this” (p. 8).

The layout of the particular computer lab in which the study took place would
have made it challenging to place cameras facing toward participants because each
computer abutted a wall. Therefore, | chose to collect videoed observation data using the
webcam on each participant’s computer. This turned out to provide a distinct advantage
because using the webcam enabled me to analyze participants’ verbalizations, gestures,
and interpersonal activities simultaneously with screen-captured composition activities
using the picture-in-picture option. | installed Screencast-O-Matic software (Version 2.0,
2015) on each computer, which included screen-capture and webcam recording functions
and recorded both computer-generated audio as well as input from the built-in
microphone.

Videoed think-alouds. Talk is a natural component of collaboration, and | hoped
that conversation among participants and would yield rich think-aloud data (Burnard &
Younker, 2002, 2004; Collins, 2007; Collins & Dunn, 2011; Parry-Jamieson, 2006;

Younker, 1997; Younker & Smith, 1996). Ericsson and Simon (1993) reviewed
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numerous studies utilizing verbal protocol analysis (think-aloud data) and concluded,
“...subjects can generate verbalizations, subordinated to task-driven cognitive processes
(think aloud), without changing the sequence of their thoughts, and slowing down only
moderately due to the additional verbalization” (p. xxxii). In my role as observer as
participant (Merriam, 2014), | frequently questioned participants about and commented
on their composition activities to capture as much think-aloud data as possible. |
encouraged participants to ask questions of each other, answer my questions, and think
aloud about the strategies they employed. | also encouraged students to engage in
dialogue and solicit feedback from their peers and me, whether working on an individual
or collaborative composition. | found that regularly prompting participants to stop, play
back their composition, and talk yielded valuable think-aloud data.

Screen-captured composition activities. My role as observer as participant
(Merriam, 2014) made it essential for me to rely on screen-captured data to achieve
breadth and depth of data. Screen-captured composition activities yielded valuable data
for making inferences. | utilized Screencast-O-Matic software to capture all composition
activities throughout the 10-week data collection period. In addition to think-aloud data,
screen-captured data provided high-resolution video of participants’ composition
activities, which | combined with webcam video of participants themselves to help me
make inferences about their composition strategies and processes.

Videoed stimulated recalls. My research on the use of video-stimulated recalls
revealed that this particular method has been employed extensively in studies about

second language acquisition (Gass & Mackey, 2000) and, to a lesser extent, in other
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academic fields. However, this method has also been employed by several music
education scholars (e.g., Burnard, 2006’; Tobias, 2010). Based on the application of this
data collection method by scholars outside as well as inside the field of music education,
| decided to include stimulated recall data. Time constraints sometimes made it difficult
to engage students in stimulated recall. However, my analysis showed that this type of
data was invaluable. When I noticed there was no verbal data present on video for
inferring a particular composition strategy, process, or product of interest, | engaged
participants in stimulated recall, when time allowed.

Erickson (2006) claimed that stimulated recall data “must be treated skeptically as
evidence of participants’ thoughts within the course of the original interaction” (p. 19).
However, Erickson went on to say that such recall could provide valuable information “at
a lower level of inference” (p. 19). Therefore, stimulated recall was primarily used as a
triangulation method at lower inference levels for clarification about composition
processes. In these instances, | replayed screen-captured activities in question and asked
for clarification from appropriate participants. I made no claim that video-stimulated
recall data were evidence of participants’ thoughts.

Videoed semi-structured interviews. As a researcher who was quite familiar
with 7"-grade music students and the use of composition in general music classrooms, |
chose to follow Merriam (2014), who suggested conducting semi-structured interviews
when the researcher is particularly familiar with the phenomenon of interest. Because |
wanted to ensure that participants’ interview responses allowed for flexibility, I chose a

semi-structured interview process that allowed me to “use a personally congenial way of
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asking and sequencing the questions and to segment them appropriately for different
respondents” (Miles, Huberman, and Saldana, 2013, “Instrumentation,” para. 10).
However, | also aimed for question standardization to some extent so that interview
questions could be compared more effectively. Therefore, the semi-structured interview
format included predetermined questions that each participant answered, as well as
emerging questions that reflected the unique experience of each participant. My list of
predetermined questions, as well as questions that emerged throughout data collection,

appear in Appendix C (link to Appendix C).

At the end of each 40-minute composition session, | conducted 10-minute semi-
structured interviews with participants, who were asked to reflect on their processes and
products. As suggested by Merriam, semi-structured interviews were “guided by a list of
questions or issues to be explored” (p. 89) and were intended to prompt participants to
reflect expressly on the composition process and their products. The semi-structured
interview format was flexible enough to include predetermined questions that each
participant answered, as well as emerging questions, the answers to which reflected the
“worldview of the respondent” (Merriam, 2014, p. 90). | developed predetermined
“experience and behavior questions” (p. 96) to ensure that I collected data related to
participants’ responses to the composition process and their products.

Because creating public entities is a significant component in a constructionist-
oriented environment (Papert, 1999b; Papert and Harel, 1991), | was interested in what
participants thought about their products as much as the composition process. Therefore,

| utilized semi-structured interviews, along with the other data sources mentioned above,
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to encourage participants to share their thoughts with me about the compositions they
created. These data helped me answer the product-oriented component of my second
research question.

Researcher’s field notes. In my role as observer as participant, | was moving
about the classroom regularly during composition activities, which somewhat inhibited
my ability to take notes during class time. However, | kept a mobile device or laptop with
Microsoft OneNote software in the classroom at all times, which was available for taking
notes when | was not interacting with participants. I also took extensive notes within the
NVivo video transcript window for each of the approximately 125 videos generated. This
particular data collection method, although typically associated with ethnography, was
appropriate in this particular case study because of my observer as participant role.

Field notes helped me integrate my perspective of observer as participant with
other forms of data collected. | aimed to balance my impressions while immersed in the
process with those emanating from videoed observations. Comparing my impressions
represented in field notes with those that emanated while observing videoed activity
functioned as a type of ‘self-member-checking’ process because of my dual role as
observer as participant.

Analysis Methods

| adopted an iterative analytic approach in which data collection, winnowing,
condensation, and analysis were integrated. | conceived of the data coding process as part
of analysis and not simply technical, preparatory work for later higher-level thinking

(Miles, Huberman, and Saldafa, 2013). Therefore, | approached the coding process as the
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first stage of within-case analysis, during which | began winnowing data, identifying
preliminary themes and categories, and condensing codes based on emerging themes and
categories.

My first research question centered on inductively analyzing participants’
composition processes and strategies; the second research question focused on
inductively analyzing participants’ displayed or expressed responses to the composition
process and the products they create, and my third research question concentrated on
deductively analyzing data through the lens of specific theoretical constructs. | utilized
Erickson’s (2006) Type I inductive strategy for analyzing video data to inductively
identify emerging themes and related categories to answer my first two research
questions. To answer my third research question, I employed Erickson’s Type 11
deductive approach to analyzing video data. | also used Type Il as an additional lens
while answering my first two research questions to underscore connections between
composers’ strategies, processes, and perceptions and the theoretical framework.

The six sources of data collected for this study were: (a) videoed researcher
observations, (b) videoed think-alouds, (c) screen-captured composition activity, (d)
stimulated recalls, (e) semi-structured interviews, and (f) researcher’s field notes. As a
novice researcher previously unfamiliar with the process of video analysis, I relied on
Erickson (2006), as well as other researchers who have used video data in music
education studies to acquaint myself with analyzing video data. The following are
descriptions of how I applied Erickson’s Type | and Type Il approaches to video analysis

relative to my three research questions.
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Research Questions #1 and #2

According to Erickson (2006), a reader should “come away from an analysis not
only tree-wise but forest-wise” (p. 20). To this end, my first two research questions
focused on participants in a tree-wise manner through in-depth, within-case analyses,
each of which were followed by forest-wise cross-case analyses. For the first research
question, I selected four focus composers by applying the constant comparison method
(Harding, 2018; Merriam, 2014) while reviewing video data during the first three weeks
of the study. I selected the four participants who, during the first three weeks of the data
collection phase, seemed to engage regularly in the think-aloud process, readily
responded orally or gesturally to peers’ and my comments and questions, and articulated
their strategies and processes to a greater extent than the other four participants. Choosing
these four focus composers by the end of the third week enabled me to plan ahead and
pair each one with another focus composer for the collaborative, latter part of the study.
For answering the second and third research questions, I included all eight participants in
my analysis.

Erickson (2006) suggested six steps for whole-to-part video analysis including:
(a) viewing events holistically and take the equivalent of field notes, (b) reviewing again
but stop and rewind as needed, (c) seeking out short, sustained powerful examples, and
describing, charting or coding them, (d) continuing in this manner of identifying short
segments until there is enough information to answer the research question, (e) engaging
in stimulated recall with participants, and (f) return to the whole and verify typicality or

a-typicality of instances. With the exception of engaging in stimulated recall earlier in the
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process as a practical matter (i.e., participants were not readily accessible for stimulated
recall sessions after the 10-week data collection period), | used Erickson’s whole-to part
approach for within-case analyses. | also created crosstab and time-ordered matrices
(Miles, Huberman, & Saldafia, 2013), which were helpful with synthesizing themes and
categories during the cross-case analysis process.

In my presentation of data, | also included word tables (Harding, 2018; Yin, 2009)
and network displays (Miles, Huberman, & Saldafia, 2013) that were integral to my
constant comparison process. In my study, word tables, matrices, and network displays
were invaluable tools for synthesizing data during cross-case analyses discussed later in
this dissertation.

Numbers and counting. My research related to using numbers and counting in
qualitative research elucidated varying opinions about the extent to which such methods
are useful (Creswell and Poth, 2017; Erickson, 2006; Maxwell, 2013; Miles, Huberman,
and Saldafia, 2013). Although the goal of qualitative research is not primarily to count
things, I found that referring to frequencies of occurrence helped me “fracture the data
and rearrange them into categories that facilitate comparison between things in the same
category” (Maxwell, 2013, “Strategies for Qualitative Data Analysis,” para. 9).
Frequency tables and matrices were also helpful in unveiling larger patterns of variation
(Erickson, 2006).

Coding. I used NVivo software throughout Erickson’s six-step process described
above to apply in vivo coding (Miles, Huberman, and Saldafia, 2013). Through this

approach, | focused on phrases that were used repeatedly (or similarly paraphrased) by
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participants, or common threads in their accounts to establish patterns of strategies,
processes, and perceptions. Additionally, | looked for patterns that illuminated
differences among participants’ composition strategies, processes, and perceptions.
Considering the significance of relationships among people and theoretical constructs to
the framework of this study, it seemed appropriate to use three ‘summarizers’ (Miles,
Huberman, and Saldafia, 2013) during the coding process to initially group data into
general categories. The summarizers | applied to my initial coding process were: (a)
categories, (b) relationships among people, and (c) theoretical constructs.

Research Question #3

Analysis for the third research question included data related to all eight
participants and the extent to which and how three concept dyads surfaced during my
within- and cross-case analyses. These concept dyads were: (a) constructionism-
instructionism, (b) affect-cognition, and (c) concrete-abstract. The specific theoretical
concepts associated with these concept dyads and of interest to me were bricolage,
scaffolding, direct instruction, syntonic learning, hard fun, metacognition, cognitive
complexity, socio-cognitive conflict, and epistemological pluralism. Throughout this
dissertation, | used the term variables of interest (Miles, Huberman, & Saldafa, 2013;
Yin, 2009) to identify the specific theoretical constructs that | was particularly interested
in examining. These variables of interest are explicitly tied to the theoretical framework
and are compatible with Erickson’s (2006) Type I, deductive approach to video analysis.
Erickson used the term “communicative/pedagogical functions of research interest” (p.

21), which is similar to my use of the term variables of interest. It is important to note
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that, although I counted occurrences of my variables of interest, | counted primarily to
help me determine the extent to which these particular theoretical constructs manifested
themselves in this qualitative study. | did not perceive of these variables as metrics such
as those used in a quantitative study.

In step two of Erickson’s Type II deductive approach, Erickson suggested
identifying “instances of interest exhaustively” (p. 21). I used this method combined with
constant comparison (Harding, 2018; Merriam 2014) to identify action and talk that
exemplified specific variables of interest. For step three, Erickson suggested tabulating
frequencies of occurrence, which was helpful to me in moving from part to whole while
answering the third research question.

Erickson’s (2006) fourth step is to write detailed descriptions that illuminate
“what a few of the various kinds of instances look like in actual performance” (Erickson,
2006, p. 22), an approach | utilized during the cross-case analysis process for the third
research question. I used NVivo software throughout Erickson’s four-step process
described above to code data that reflected the concept dyads and related theoretical
constructs discussed above, which I looked for deductively within each composition
session.

Within- and Cross-Case Analyses

In multiple case studies, it is typical first to provide a detailed description of each
case and identify themes within each case referred to as within-case analyses. This is
followed by a thematic analysis across cases and an interpretation of what is found as a

result of the cross-case analysis (Creswell, 2012; Yin, 2009). Within- and cross-case
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analyses allow researchers to attempt drawing “generalizable conclusions that could
[emphasis added] apply to many other programs” (Yin, 2009, “Variations within Case
Studies,” para. 5). I engaged in within- and cross-case analyses to deepen my
understanding of participants’ composition strategies and processes, gain insight into
participants’ responses to the composition process and the products they created, seek out
negative cases or rival interpretations, and strengthen or question theory (Miles,
Huberman, & Saldafia, 2013; Yin, 2009).

| applied a case-oriented approach to answer the first and second research
questions because my objective was to first look for patterns within cases followed by
comparing and contrasting those cases. | utilized a variable-oriented approach to answer
the third research question because | was interested in applying a wide, theoretical lens to
my observations of all eight participants. A variable-oriented approach casts a wide net
over