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Editorial on the Research Topic
 Towards a Meaningful Instrumental Music Education. Methods, Perspectives, and Challenges



Learning music is a complex, fascinating process that spans an impressive variety of meanings and experiences. The contributions that feature in this Research Topic bring together insights from a range of complementary perspectives to examine in detail how these layers of significance are part of, and shape, instrumental music education. To better capture the richness of such work, the present collection of articles is conceived around the following five themes: (i) body and action, (ii) technology, (iii) lived experience and meaning-making, (iv) pedagogical implications, and (v) beyond the musical instrument. It should be noted that many overlaps can be observed between the five topics, as insights developed in one specific area, as it often occurs in both the sciences and the humanities, may find a home (and be further developed) in other scholarly areas. For example, the analysis of lived experience has important implications for technology-enhanced learning and the modes of engagements one can develop with its tools and concepts; similarly, the study of action, movements, and gestures may stimulate novel pedagogical insights to transform existing learning paradigms and cultivate corporeal practices situated beyond music-only territories. Accordingly, while in what follows we examine each theme separately, we also highlight continuities and similarities emerging across manuscripts and topics.


BODY AND ACTION

The main characteristics of what a meaningful instrumental music education involves can hardly be captured by rigid prescriptions or sets of rules determined a-priori. Instead, many scholars argue that aspects pertaining to body and action, which emerge and develop in the concrete, moment-to-moment dynamics of a music lesson, play a more fundamental role in driving meaningful teaching and learning (see e.g., Bowman, 2004). Accordingly, a close focus on their experiential and behavioral features can inspire important insights concerning how meaning is generated and transformed during musical practice. Three conceptual analysis articles published move from such a perspective, as they place a renewed emphasis on how teachers can meaningfully communicate with their students through gestures, touch, and other forms of engagement (Bremmer and Nijs; Simones), and how a phenomenological analysis of different bodily processes can illuminate on how musical skills are acquired contextually (Kim). In these contributions, theoretical backgrounds inspired by dynamical system theory and embodied cognitive science are used to frame research in various ways, disclosing potential real-life applications that inform theory and practice. For instance, researchers could develop a range of self-reflection tools that help describe in more detail the moment-to-moment dynamics of bodily activity, in turn supporting flexible ways of learning that take advantage of various resources a bodily approach can offer. This includes novel possibilities to engage with technological tools in meaningful ways, as we shall see next.



TECHNOLOGY

As we are living in a highly technological age, digital technology imbues almost all aspects of life. This, accordingly, has also profound repercussions in the domain of music education. While digital technology is often seen as a force of change (see Savage, 2009), its acceptance and adoption are not self-evident. As Tuuri and Koskela state, a reason for this might involve considering technology as something unnatural, distant from how we live and develop experience contextually. However, moving from the idea that technology has been, and still is, an integral part of human evolution and flourishing, the authors propose to view technology as a co-constitutive aspect of making and understanding music. This insight is framed within a general perspective based on a post-phenomenological view on the human–technology relationship and on 4E cognition, a school of thought in the cognitive science that conceives of mental life as an Embodied, Embedded, Extended, and Enactive phenomenon, and that places emphasis on how living systems and their environment meaningfully co-evolve (see Newen et al., 2018). It is argued that such a cross-disciplinary liaison may encourage pedagogical practices that are based on “possibilities, imagination, and relationality,” rather than on conformity to conventional ways of thinking. This requires an instructional design methodology that guides the integration of technology in music teaching and learning. According to Macrides and Angeli such a methodology is missing. To address this issue, their contribution aims to enrich the existing framework of Technological Pedagogical Content Knowledge (TPCK) by connecting affect and cognition to the affordances offered by technology within an educational design process. A final contribution that primarily focuses on technology is that of Addessi. Summarizing the state-of-the-art of the research project she coordinated (the MIROR project), the author describes the main applications of the MIROR platform (an educational device consisting of a set of software). The latter is described as a tool to stimulate and develop musical and motor creativity in children, particularly in areas such as dance or music composition. Taken together, these contributions emphasize the key role of a meaningful interaction with technology in pedagogical contexts, highlighting the importance of lived experience across different music-making activities.



LIVED EXPERIENCE AND MEANING-MAKING

Meaningfulness in music education, as in education in general, is largely related to how people make sense of their active participation and experiences, and how they find learning meaningful for themselves and for others. Silverman links meaningfulness to a 4E-inspired account of “sense-making” in/for instrumental music education. According to her, meaningfulness comes about as we engage with activities, objects, and persons in ways that “connect us both to ourselves and our worlds in significant ways.” Three contributions under this theme report on empirical studies. Schiavio et al. examined music teachers' experiences and perceptions of ensemble skills and learning skills when working with collaborative forms of music making. The ability to “listen and respond to others” emerged as the most important ensemble skill, whereas “time management,” “comparing yourself to the class,” and the “development of responsible ways of learning” were considered the main learning skills. The other two contributions report results from interpretative phenomenological analysis of performing musicians' lived experiences of Dalcroze practice—an approach to music education that facilitates musical exploration and enhances understandings of music-movement relationships through integration of group movement activities, ear-training, and creative engagement. The participating flute players found the approach useful in preparing repertoire for performance (Ridout and Habron). The instrumental ensemble performers had experienced a chain of influences including heightened awareness of music, time, space and energy as well as between the ensemble members, improvement of musicianship, decreased self-consciousness, and finally enjoyment that all enhanced learning (Wentink and Van der Merwe).



PEDAGOGICAL IMPLICATIONS

The contributions of this collection, as we saw, can offer important insights into a variety of pedagogical settings ranging from the use of technological resources in class to the phenomenological analysis of lived experience in those who teach and learn music. An additional aspect this work can contribute to involves concrete implications for theory and practice across manifold educational contexts. For instance, while the article by Filippa et al. focuses on how infants and children imitate musical gestures, opening up fascinating pedagogical possibilities from early musical interventions, the article by Ford asks us to critically reflect upon the theme of interculturality in the music curriculum. This latter topic is closely related to that of collaborative learning, as explored by Johansen and Nielsen through the report of a workshop conducted by the two authors, where the experiences of students involved in peer-learning were assessed. Real-life examples of music pedagogy are also at the core of the empirically grounded contributions by Philippe et al., and Meissner and Timmers. The former article addresses the self-regulation processes involved in the preparation of a music exam; the latter, examines the role of dialogue teaching in learning to perform expressively. Both articles highlight a need to consider in more detail the experiential dynamics framing meaningful instrumental education. An important aspect of this enterprise, captured by the systematic review by Després and Dubé, involves listening more carefully to what students have to say in both in-school and out-of-school contexts, thereby providing a more nuanced perspective of their meaning-making possibilities in musical and non-musical contexts.



BEYOND THE MUSICAL INSTRUMENT

Another theme that emerges in this Research Topic concerns the uses of instrumental practice for facilitating learning and development in other domains, and for well-being more generally. Gutierrez discusses a novel approach for learning music theory that adapts the Conduction techniques introduced by jazz improviser Butch Morris. This approach involves a flexible lexicon of signs and gestures that are realized by the ensemble in real time. As Gutierrez explains, “In a theory-learning context, students bring their instruments to class, form an ensemble, and take turns using signs and gestures to conduct their peers, guided through processes aligned with learning objectives (e.g., harmonic minor scales, Neapolitan chords, or polytonality), as well as to more freely experiment with musical structure in situ, with minimal or no reliance upon notation.” This approach provides a welcome shift away from the abstract orientation that characterizes much music theory education, opening a more holistic, embodied, and interactive perspective. Gutierrez discusses how Conduction can be understood as a “4E music theory pedagogy” and draws inspiration from current work in embodied mathematics education. The effects of body-based forms of learning on mathematical skills are also discussed by Ribeiro and Santos. Their article reports on a longitudinal study that examines the impact of musical training on numerical cognition. In particular, they found that musical activities that involve melodic and rhythmic engagement correlate with improvements in the mathematical skills of participants who suffer from developmental dyscalculia. Discussing this finding from a 4E perspective, the authors suggest that musical training may afford a wider range of cognitive domains for learning and therefore offers “a useful tool for compensatory remediation” of learning disabilities. Along similar lines, MacRitchie et al. discuss a mixed-methods study that examines the impact music instrument training programs have for improving well-being in older adults. Specific attention is given to cognitive, motor, and social factors. This research provided mixed results, showing the motivational importance of contextual factors associated with the choice of repertoire and the level of cohesiveness that develops within a given group of participants. As the authors note, “the class itself may impact the cognitive gains that individual participants in that class experience.” Accordingly, the authors suggest that more research is needed to better understand the elements that encourage and impede positive class environments.

To conclude, we believe that all the contributions in this Research Topic address essential elements of instrumental music education; and that the findings, insights, and perspectives discussed in each paper could inspire new research and theory in this fast-evolving domain. We hope this collection will thus become a reference for continuing research in instrumental music education.
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While music theory learning remains at the core of traditional music education, calls for more embodied and enactive approaches to music instruction rarely address theory pedagogy directly. This paper reconsiders theory teaching through a 4E lens, by (1) clarifying the obstacles that attend a legacy of Cartesian thought underlying conventional theory curricula, and (2) introducing an affordance-rich curricular tool that promotes embodied and enactive sense-making in music theory classroom environment. The tool is an adaptation of Conduction®–a lexicon of signs and gestures created by jazz artist Butch Morris as a flexible alternative to notation, allowing Morris to compose in real-time with an ensemble of any type, size, or background. In a theory-learning context, students bring their instruments to class, form an ensemble, and take turns using signs and gestures to conduct their peers, guided through processes aligned with learning objectives (e.g., harmonic minor scales, Neapolitan chords, or polytonality), as well as to more freely experiment with musical structure in situ, with minimal or no reliance upon notation. Listening skills, structural knowledge, analytical proficiency, and performance technique are all enacted in the three roles students play: individual performer, ensemble member, and conductor. As students are placed in contact with the conceptual metaphors that scaffold a sense of musical structure, the cumulative effect is a deeply embodied sense of musicality, and an experience of music theory not just as an abstract exercise, but as theorizing in the present through bodily action.

Keywords: embodied cognition, music theory pedagogy, enactive account of perception, music education, meaningful action


INTRODUCTION

“Musical structure is not simply a reflection of the tonal practice of Haydn, Mozart, and Beethoven, but is instead an account of how patterned sound comes to have meaning for human beings” (Zbikowski, 2005).

It was a fairly conventional day teaching music theory. We were discussing layered rhythmic cycles in the music of the vastly influential twentieth-century innovator, James Brown, hoping to excavate some of the hidden complexities of what might be considered “non-canonical” repertoire. I knew I must have been somewhat successful—perhaps too successful—when a student posed a penetrating question: “He did all that, without knowing music theory?”

It struck me that this student—perhaps the whole class—believed that higher order musical thinking was confined to the particular symbols, terms, and procedures presented in their textbook and in their 2-year theory sequence. “Theory,” for them, had become an object to be attained, rather than a process in which they participated and through which they might be transformed. It disturbed me to think that I was likely complicit in this confusion. I responded with an appropriately discursive, if off-balanced: “well yes, in a sense, you see…” and “however, not exactly, no.” Yet I knew that the student's question was far more complex, more tantalizing, and somehow pointed the way to a critical deficiency of music higher learning, toward something students were increasingly needing it to be.

The arguments presented here have developed over 10 years teaching music theory within conservatories, schools and departments of music, and liberal arts programs. Rather than offering a “one size fits all” curricular template, this paper presents a flexible, indeterminate methodological framework for considering music theory pedagogy through the lens of embodiment. This, it will be argued, holds powerful implications for the ethical, political, and psychosocial dimensions of music education at all levels.

My own transformation as an educator echoes that of existential psychologist Carl Rogers, who entered his profession asking the question: “How can I treat, or cure, or change this person?” After a long and devoted career, Rogers rephrased his question in this way: “How can I provide a relationship which this person may use for his own personal growth?” (Rogers, 1995). The assumption of one-directional contact was reformed into a process he understood to be mutually transformative. The arguments presented within this paper aim toward a framework for (a) understanding what “mutual transformation” might mean in the context of music learning, and (b) harnessing music theory's unique position in facilitating a learning environment of this quality.

Zbikowski (1997, 2002, 2005) was among the first to explore music structure through a more embodied lens, believing that a more dynamic, non-dualist approach could provide a firm foundation for the discipline of music theory. Zbikowski cites studies in cognitive linguistics and cognitive science to derive three general cognitive capacities central to the production and understanding of music: categorization, cross-domain mapping, and the use of conceptual models1. The benefits of grounding music theory in these ideas extends to pedagogical concerns, providing an outlet from the Eurocentrist systems of musical meaning and values for the student who should be more concerned with how music comes to have meaning for themselves.

Despite these efforts, the conventional curriculum remains little changed, and a firm mind-body dualism marches on, perhaps nowhere more clearly than in music education's adherence to the Platonic binary of theory and practice, which yet remains intact “because we have side-stepped the mind-body-reality issue instead of deconstructing it” (Bowman, 2004).


Beyond Theory vs. Practice: 4E Music Cognition in Brief

Drawing inspiration from variety of sources, including Merleau-Ponty (1945), Gibson (1966, 1979), and Lakoff and Johnson (1999, 2003), present day embodied cognition has emerged with a remarkable pandisciplinary appeal. Its advocates, though diverse, are primarily concerned with challenging established cognitivist paradigms, most notably: a foundation in Cartesian dualism; the assumption that the mind is brain-bound; the tendency to ascribe to the brain psychological concepts that only make sense when ascribed to whole organisms (also known as the mereological fallacy; Schaal, 2005); a reliance upon computer metaphors in describing the processes of the mind (computationalism); and the view that internal consciousness represents external reality (representationalism).

“E” prefixes—em-, ex-, ec-, en-, (as well as eco-)—are derived from the Latin (or Greek, in the case of “eco” from oikos) to signify boundary-crossing nature of what follows. Thus, while emerging “E-”scholarship is diverse, a school of thought known as 4E Cognition has arisen to challenge four main boundaries traditionally presumed and reified by cognitivism (Newen et al., 2018). The 4E perspective considers a broader range of dynamics at play in a cognizing living system, viewing the mind as embodied, embedded, enacted, and extended. The mind includes the brain but is not skull-bound, and is inextricable from the body (embodied); it is embedded (or situated) within a world with which it interrelates; it is enacted, emerging in the inter-action between autonomous agents and their environments; and is, perhaps, extended beyond the body by way of objects within the environment that present affordances (tools).

The field of embodied music cognition extends these and related perspectives to similarly challenge standard descriptions of music cognition (e.g., that musical experience is reducible to neural activity or brain states) (Krueger, 2016; Loaiza, 2016; van der Schyff et al., 2018). Embodied music cognition thus carries important implications for both music theory and music education, and shifts our basic understanding of learning, teaching, and the nature of music's fundamentals (Silverman, 2012; van der Schyff et al., 2016; Schiavio and Schyff, 2018). Beyond challenging Cartesian dualism, the propositions of 4E music cognition reach deeper to problematize the Platonic binary of theoros/praktike on which the curricular separation between music theory and practice is fundamentally based (Christensen, 2002), and articulates a more complex, dynamic account wherein practice and theory are mutually transformative.

Contrary to a cognitivist approach to musical thought, an embodied account describes music perception and musical action not as divorced, but rather—as forwarded by Eric Clarke—“perception must be understood as a relationship between environmentally available information and the capacities, sensitivities, and interests of a perceiver” (Clarke, 2005). This is related to Gibson's notion of affordances which, simply explained, are perceived potentials for action present in an environment (Gibson, 1979; Menin and Schiavio, 2012; Reybrouck, 2012; Krueger, 2014) Aiming to disambiguate the usage of “affordances” in relation to music, Schiavio and colleagues introduce the concept of teleomusical acts—chains of actions with goal-directedness which constitute a musician's motor knowledge (Schiavio et al., 2017).

Helmholtz' late nineteenth century masterpiece—Sensations of Tone—provided an objective basis for music theory, and solidified a dualistic paradigm for theory pedagogy. This determinist foundation meant that the speculative theoretical tradition2—with its curricular space in which students traditionally made contact with the grounding, conceptual metaphors underlying music's fundamentals—was gradually overshadowed by the imperatives of Modernist education: natural sciences, empiricism, and national-liberal aspirations. The academic culture to which Helmholtz was writing saw the “popularization of science…as a tool of national unification” (Steege, 2012, p. 31). Emerging from this popularization was the wide acceptance of talent as innate—that is, biologically-based, rather than mind-based. As a result, theory's curricular emphasis shifted from the developing a student's thoughtful reflexivity to framing procedural knowledge (reflected in the growth regulative theories) and an emphasis on imitation3 as the orienting goal of theory study (i.e., the analytic tradition), mediated by new forms of symbolic logic, such as Riemannian and Schenkerian theories, and the treatment of the notated score as immutable text.

Despite—or due to—Helmholtz' profound sensitivity and respect for art (contra science), his genuine effort to keep the “regions of physiology and aesthetics sufficiently distinct” as outlined in his Introduction (Helmholtz, 1895, p. 8) widened the chasm that separated Europe's “Two Cultures” of the natural sciences and humanities (Snow, 2001). The experimental rigor he brought to bear upon music theory's most perennial, speculative questions generated an empirical account so rich, so meticulous, that the need for further speculation (particularly non-scientific speculation) was regarded as superfluous. In the mind of Helmholtz, theory was thenceforth liberated from mystical “dreaming,”4 and musicians the world over could at long last ascertain “the rule”5

Yet, at the conclusion of Sensations Helmholtz confesses what he sees as the “real difficulty” of musical expression:

In [musical expression] the properties of sensual perception would of course have a casual influence, but only in a very subordinate degree. The real difficulty lies in the development of the psychical motives which here assert themselves (Helmholtz, p. 578).

Scholarship in music cognition since the 1990's has contributed much to our understanding of what Helmholtz likely meant by “psychical,” though little toward what he likely meant by “motives.” Important findings include: modeling the experience of prediction response in musical event onset (Huron, 2006), defining tonal hierarchies and the role of short-term memory in tracking melodic transformation (Krumhansl, 1985), connecting attributes of musicality to animal behavior6, and a substantial literature investigating musical experience using neuroimaging7.

Yet, music cognitive science retains that same bifurcated commitment that shaped Helmholtz' measurements: a Cartesian dualism that prevents a more complete picture of musical experience from coming to form, and the parallel anxiety that “what was measured was [itself] produced by the measurement” (Schmidgen, 2014). Dualism, as intimated by Mark Rowlands, is fatally incapable of reincorporating the non-physical mind into the body (Rowlands, 2003). If a cognitivist investigation addresses “psychical” (in Helmholtz' terms), I argue that the lens of embodied cognition goes further toward accounting for the second factor: motive. That is, specifically, motivated action. Music theory taught through an embodied lens instead opens up an indeterminate field, one in which students themselves are called to participate as theorists, acting equally within the speculative, regulative, and analytic theoretical spaces.



Embodied Mathematics Education as a Model

A valuable parallel to theory education is mathematics education, which has undergone a similar curricular reexamination in recent years in the U.S. Music theory and mathematics are intertwined in a legacy of Platonic thought, wherein the objects of study—whether notes or numbers—are (1) assumed to be discovered, not created, (2) seen as existing out there in the world and not the products of minds, and (3) presumed to have statements about observations to be either true or false, with no possibility for equally valid alternative forms (Lakoff and Núñez, 2001). Extending Lakoff and Johnson's argument for embodied conceptual metaphor as the basis of human rationality, Lakoff and Núñez explore what this notion suggests about the cognitive structure of mathematical reasoning. Núñez explains that the primary source of confusions in learning mathematics stems from the literal interpretation of conceptual metaphors that underlie mathematical concepts. Example conceptual metaphors would be (i) numbers Are Points on a Line, (ii) Numbers Are Sets; (iii) Container Schemas grounded in the visual system. When the full metaphorical character of these concepts is revealed, such confusions and paradoxes disappear. Núñez:

…even the most abstract conceptual system we can think of, mathematics(!), is ultimately embodied in the nature of our bodies, language, and cognition. It follows from this that if mathematics is embodied in nature, then any abstract conceptual system is embodied (Núñez, 2006).

A number of parallels can be drawn between mathematics education and music theory pedagogy. Interestingly, a students' primary instrument appears to influence how they perceive of the similarity between math and theory. In a 2017 survey, percussion students reported only a slight similarity between theory and math, while vocal students reported a very strong resemblance (Gutierrez, 2018). Recent studies have also shown that students' performance on a math test is an important predictor of success in music theory courses (Barroso et al., 2019). Thus, the approach toward grounding mathematical thinking in an embodied perspective provides a very useful framework for music theory to make a similar transformation.

Math and music theory share a parallel history of Platonic thought. Music theorists have (1) relied upon symbolic logic since the invention of music notation, with rapid acceleration coming with the advent of the printing press; (2) presumed that what is being studied is objective, and therefore “out there” and not a product of mind; and (3) understood statements about the nature of music to be either true or false. Students who may have demonstrable musical ability but who have little or no theory training often enter a theory classroom to be immediately confronted with enigmas8 and paradoxes9. Theoretical concepts are presented through symbolic logic10 as literal truths, and taught procedurally with minimal attention paid to mapping these concepts onto students' lived experience. Theory pedagogy is replete with image schemas11 and fictive motion12,13. For instance, consider the prevalence of container metaphors14—a note exists within a melody, within a rhythm, within a chord, within a key, etc.—and orientational metaphors15—notes described as objects-in-motion, going up, down, closer together, farther apart, in parallel, isochronous, etc. As Larson (2012) observed, the forces we play with and respond to are subjective and imaginative. In the case of Western classical music, grounding metaphors likely grew in conjunction with the rise and reliance upon notated music, that is, when notation began to be colloquially referred in objective terms, as a piece of music (Larson, 2012).

Here is where adopting an embodied mind perspective may shift conventional theory pedagogy's basic learning goals. While regulative theory revolves around the development of procedural knowledge (e.g., species counterpoint, voice-leading, Bach-style choral composition), and analytic theory is mediated by symbolic logic (e.g., notation, Roman numeral analysis, Schenkerian analysis), speculative theory is thus a subset of phenomenological thought, the foundation of a musician's “capacity to relate itself to something other than their own mass” (Merleau-Ponty, 2003, p. 209). 4E accounts of the musical mind represent a renewal of theory in the speculative tradition, inviting educators and students to rethink the fundamental processes that form and in-form musicality and musicianship. To paraphrase neuroscientist M. R. Bennett, the brain and its activities make it possible for us—not for it—to perceive, think and theorize, to feel emotions, and to form and pursue musical actions16. Theory pedagogy can now turn from the soul, from the mind, and from the brain as the central objects of theory, and toward a more holistic exploration of body-world dynamics that give rise to an embodied mind, and an indeterminate state of musicking.

As 4E educational paradigms involve a conceptual shift from knowledge as stored artifact to capabilities-in-action, existing spheres of musical improvisation—in which “learning is not a matter of what one knows, but who one becomes” (Borgo, 2007)—are increasingly recognized as fertile grounds for nurturing enactive musical sense-making in real time (Heble and Laver, 2016). Yet traditional jazz programs in schools and universities tend to be out of touch with forms of improvisation that are presently evolving (Bailey, 1993; Berliner, 1994; Lewis, 2007; Hickey, 2009, 2015), and how such developments intersect with a cultural perspectives, and a range of new technologies (Borgo and Kaiser, 2010; Borgo, 2014). The adoption of freer forms of improvisation has been slow largely due to a general unfamiliarity on the part of educators, and a concern with how to assess progress and measure results. Due to its emphasis on process, diversity, and the relationships enacted between situated musical agents and their environments, improvisation does not fit neatly into standardized practices and prescribed outcomes that tend to characterize music curricula and assessment (van der Schyff, 2019). In challenging cognitivist definitions of knowledge, improvisation in the music theory classroom introduces opportunities for embodied modes of self-assessment and reflective processes (Sarath, 2013), valuable tools for fostering a working, living awareness of musical structure in situ.




CONDUCTION: MUSIC THEORY AS A PROCESS OF ENACTIVE SENSE-MAKING

“We all have this theory…let's do something with it!”17

–Lawrence (Butch) Morris

A theory, properly defined, intends to explain. Yet it is not required, nor always useful, for an explanation to be tendered with words. If we think with our bodies and with things, and know more by doing than by seeing (Kirsh, 2013), then we theorize—process and explain complex phenomena—not just with symbolic and metaphorical language, but with our bodies, with things, and by doing. Examining music theory pedagogy through the lens of 4E cognition aims to broaden the explanatory potential of core study of music theory for all music-makers. Here I present theory pedagogy as a site for enactively exploring musical relationships which the student might continue to use for their own personal growth, and for nourishing a transformative process of realizing their own potentialities, as situated within a community, a society, and the world. Students, in this embodied conception, are more than theory learners; they are theorists.


Conduction as a 4E Music Theory Pedagogy

This section presents Conduction® as an embodied approach to music theory teaching. Conduction, simply put, is a vocabulary of ideographic hand gestures used by a conductor to sculpt ensemble music in real time. Its creator, Butch Morris, jazz luminary, and cornet virtuoso, understood his method as a means of accessing and amplifying basic musical competencies, and applying this musicality toward the creation of new music. The Conduction system can be tailored to serve the goals of the music theory classroom with incredible efficiency, and represents the kind of tool needed today to supplement conventional theory and musicianship curriculum18. Conduction is a tool which I have adapted for engaging with music theoretical concepts, allowing students to develop a sensorimotor repertoire (Thompson, 2007)19 over the course of a theory sequence.

Conceived in the sphere of American experimental jazz, Butch Morris developed the Conduction system as a flexible alternative to notation for structuring a live performance. Morris went on to work with hundreds of ensembles around the globe, composed of classical musicians, jazz musicians, pop musicians, non-western musicians, non-improvisers, or eclectic blends. In his own words, “It doesn't matter what stylistic, social, cultural background someone comes from. [Conduction] applies to the individual, how they interpret, how they advance the collective knowledge that we gain” (Monga, 2011).

Students bring their instruments to class and perform as an ensemble, taking turns conducting their peers, guided (to varying degrees) by notated and non-notated curricular goals to generate music and experiment with musical structure in situ. Listening skills, structural knowledge, analytical proficiency, and performance technique are interwoven in each of the three roles students play in a Conduction: individual performer, ensemble member, conductor. My trial and error experimentation with this method in the theory classroom has shown it to be a powerful heuristic and ludic medium (Moseley, 2016) for nurturing creative action, where embodied sense-making (Thompson and Stapleton, 2009) is the primary learning objective. Conduction can be used to exercise virtually any standard theory competency (e.g., scale fluency, chromatic harmonic procedure, voice-leading and counterpoint, etc.), as well as non-Western theoretical systems (e.g., Balinese gamelan, North Indian tabla) and contemporary techniques (e.g., standard or free jazz, serialism, polytonality, spectral techniques). What happens after the Conduction can also be just as valuable. Recordings made in class allow students to engage in analytic mode—through dictation and analysis of Conduction, which can then be transposed, arranged, critiqued, and reflected upon.



Directives

Conduction makes use of signs and gestures. While all hand directives are issued through bodily motion, signs communicate their directive statically, while the information contained in a gesture is specifically linked to the motion of the Conductor's finger(s), hand(s), arm(s), or baton. For example, an outstretched fist would be a sign directing a short note, while during a graphic gesture the specific motion of the baton is interpreted musically. Morris' posthumously published guide to this approach, “The Art of Conduction” (Morris, 2017) identifies of a lexicon of over 70 directives, though generally only a small portion of the vocabulary is used in the majority of performance contexts. There are 19 basic signs and gestures which give the conductor control over the following parameters: pitch/tonality, time-tempo/pulse-rhythm, specific events (e.g., a sustained tone), repeats, transformations (e.g., modulation, development), dynamics, articulation, store/recall, and score-related directives. The left hand is responsible for indicating the “what” that is to occur, and the right hand (generally with a baton) executes the event on contact with the ictus20. Maintaining eye contact with the Conductor is a critical aspect of Conduction, since, unlike notated music, there is no way of knowing when the conductor might give a cue21.

To illustrate one example, the Conductor's left hand extends out, flat, palm up, to indicate the coming directive for a sustained tone (Figure 1)22. Once eye contact has been established with the intended musicians, the baton comes down and the players sound together. This tone can be specified, but is more commonly left to the discretion of the individual. The tone continues until the ensemble, or individual musicians, are directed to stop, transform (modulate, etc.), or repeated (generating a new set of sustained tones).


[image: Figure 1]
FIGURE 1. Directive for “Sustained tone.”


While any of these parameters could be in the hands of the conductor, distributing creative control throughout the entire ensemble was central to the synergistic ethos, the “real-time encounter” at the heart of Conduction. In a given performance Morris would rely on musicians to provide the initial ideas, the motifs and feel, which he would then transform, loop, morph, and germinate throughout the group.

Classically-trained, improvising violinist Mazz Swift participated in some early Conduction performances with Morris. She recalls—“The classical musician in me loved working with Butch. You're practicing getting the essence of you out, and also communicating that with other people.” Swift herself left Juilliard due to a lack of the “organic,” (Swift, 2017) a quality she instead found learning from and performing with experimental artists like Butch Morris.

Conduction is thus ideal for a student-centered music classroom, and fostering what Dylan van der Schyff describes as a phenomenological responsibility (van der Schyff, 2019). As part of the ensemble, students learn not only to explore their instruments, but to own the particularities of their sound, their ideas, and their theory of how events might and could unfold. Assuming the role of the conductor, however, reinforces a different set of competencies. In this position students take direct control over the structure and form of the ensemble's collective sound, relying on knowledge, intuition, and personal experience, while also taking risks, all in a collaborative classroom atmosphere.

Conduction finds a natural place in music theory, a discipline concerned with orienting auditory perception toward musical structure. Morris' ensembles were comprised of musicians adept at bringing “their own theory,” the expressions of which Morris would subject to his own theory. “The content is coming from you, but the context is coming from me,” he would say. “That's where the dialogue begins…structure/content, structure/content” (Monga, 2011). Conduction is presented here as a way of supplementing the passive learning that often characterizes the theory classroom, by inviting students to en-actively dialogue with concepts as they are introduced, and accrue a sensorimotor index of these concepts along the way.

As a classroom activity, Conduction also aligns powerfully with the principles of the Universal Design for Learning (UDL). UDL is a curricular framework based on research in the learning sciences that guides the formation of flexible learning environments able to accommodate individual learning differences (Rose et al., 2002). UDL is intended to increase access to learning by reducing physical, cognitive, intellectual, and organizational barriers. Consistent with this framework, Conduction provides a classroom with multiple means of representation, expression, and engagement with virtually every level of the undergraduate theory core.



Analysis and Reflection

Every music student knows—and many lament—that theory study entails copious pages of analysis. Generally, the object of analyses are canonical works or their derivations, for the purpose of excavating, appreciating, and recomposing its virtues. Analysis of a classroom Conduction, however, brings with it a unique level of personal reflexivity. Even though Conduction often involves free association, improvisation, and real time composing, subjecting a recorded performance to analysis itself reveals copious pages worth of insight. Precisely because Conductions (in this classroom context) grow out of student decision-making, the recordings capture the process of collective sense-making, with everyone's ideas, intentions and meanderings laid bare for all to tease apart. It can be among the most ear-opening analyses students will do, as they witness their own artistic transformation over a single semester.

For this activity each student is given a stereo recording of the Conduction(s) from the day's class. While not every moment offers musical diamonds to be mined, generally students are struck by the beauty and intricacy of particular textures, voicings, and colors that morph and peak at junctures throughout the Conduction. These moments can be dictated in notation and used as building blocks for a future Conduction or basis for a composition. Reflecting on the synergistic process that gives birth to these moments, evolving sometimes over several grueling minutes of disorderly sculpting, is an invaluable exercise.

If one of the goals of the theory classroom, as stated to present each composition as a highly contingent collage that integrates personal history, sociocultural context, learned formal tactics, and pragmatic goals and constraints, then Conduction is the distributed task of creating this collage in real time, with the overlapping categories of contingency evolving in situ.

Through a musical analysis students discover patterns within their individual musicality, patterns which can then be compared and discussed in class. Some patterns (e.g., a preference for a repeated motif), can launch discussion of traditional voice leading, perception, auditory scene analysis, and melodic contour in the context of language cognition. Other observed patterns might be profoundly individual, such as a composition student who discovers a new chord voicing, cluster, or ensemble arrangement. Students can also build on their analyses to be a more informed Conductor, and devise their own directives.

Through written reflection students articulate their process on the three heuristic levels (as individual, ensemble, conductor). In deconstructing their own decision tree they discover tendencies, habits, strengths and weaknesses that were embodied but not yet articulated. They can identify what they were hearing in the moment, but also the sounds that were present but unattended to. If the goal was to “Have an idea,” recordings document the sounds of mutual transformation, exposing the dynamic overlap of the individual ideas, the ensemble's ideas, and the conductor's ideas. Through analysis students discover patterns within their musicality (understood as an ecological, rather than innate phenomenon), patterns which can then be compared and discussed in class. Analyses may vary, which is grist for the collaborative theory mill. Students interface with the merits of their performance, as well as the glitches and lapses. These analyses can proceed to change the way students listen, and expand the perceptual tools they bring not just to Conduction, but to any musical encounter.



Challenges

It should be made clear that Conduction is no silver bullet. It offers a profoundly effective mode of enacting music study creatively and collaboratively. Yet, there are difficulties, some native to the system itself, others in its application to the theory classroom.

First, eye contact between ensemble and conductor must be maintained at all times. Many musicians feel that this compulsory visual element limits the immersion that could otherwise take place. There are workarounds for this limitation, such as a directive to “close eyes” for a set length of time or number of repetitions, or until an audible cue is heard.

While repetition is a basic building block of structure, it can be a necessary evil in the sometimes slow and unsure manner students attempt to trudge their way through the sonic mud. Repetition fatigue can set in for the ensemble in the form of physical fatigue (especially for brass instruments), or simple boredom. By the same token, attentive students gain some basic orchestration knowledge by watching their peers reach their physical and technical limitations. This is also an entry point for discussing and practicing minimalist approaches, and for cultivating an awareness of the subtleties of repetition.

The success of “memory” directives (Figure 2)23 relies on players' ability to recall what they were doing many minutes earlier. This is generally not an issue for instrumentalists, but vocalists without absolute pitch struggle to leap directly back to the moment. Singers can be instructed to take note of a reference pitch during “memory” directives.


[image: Figure 2]
FIGURE 2. Directive for “Memory 2.” Written and informed consent was obtained for publication of this identifiable image.


Control is a constant negotiation on all three levels, as plays of dominance and submission, action and passivity in the dialogue between individual, ensemble and conductor can be an obstacle to Morris' dream of “going somewhere important together” (Monga, 2011). In a classroom setting the most common control-related issue is a novice conductor who lacks the confidence to lead, resulting in a wash of sound that never really goes anywhere. There may be a surfeit of ideas supplied, but the onus is on the conductor to construct the pieces into a living, breathing musical organism. The variance of student backgrounds is a strength when weaving together a unique, diverse sound, but can be a challenge realizing that musical autonomy is itself a cultural variable. Students from a strict conservatory background will have little experience producing notes that haven't been notated, and need to grow in confidence before they can assemble a simple phrase. On the other hand, students with a jazz improvisation background may take umbrage with the precise control the conductor may exert, as intimated by improviser Mark Dresser: “‘I've seen Conduction be a disaster with people who just don't like to be controlled” (Borgo, 2007). Personality differences also factor into which students tend to dominate regularly. These musical negotiations can be a springboard for powerful conversations about power, equity, shared spaces, and Morris' vision of Conduction as a sonic microcosm of democracy itself.

Finally, having “an idea” on the spot is not necessarily an easy thing for a professor to do, much less students who may lack confidence in their abilities or who are intimidated by their peers. This is where Conduction shines as a confidence-building exercise. For perhaps the first time in their musical life students can be empowered to boldly explore, foster a musical instinct, and, even if just temporarily, sidestep a fear of wrong notes. As soon as a student is acknowledged for bringing an idea to the table, no matter how small, a rush of dopamine mitigates stress. Small ideas will begin to be linked together to form medium length ideas, sequences, themes, embellishments and then developments. Incredibly, the evolution of these productive skills enhances their ability to perceive and engage with larger forms and structures from the ensemble. Confidence grows by witnessing oneself face a challenge and meeting it well. Perhaps best of all, the motley ensemble of odd instrument combinations played by students of diverse cultural and musical backgrounds, grows in confidence together. A student's confidence in their own ability to “have ideas” crosses over into their larger sphere of musicking, in union with the overarching goals of the theory classroom24.




SAMPLE ACTIVITIES

The strategies an instructor might use are virtually inexhaustible. Students are also encouraged to invent their own gestures to conduct the ensemble. Below are six examples of Conduction activities tailored for specific competencies at fundamental, intermediate, and advanced levels of music theory. It is effective to treat them like games, challenges or puzzles for a conductor and ensemble to solve collectively.


Exploring Modes and Scales

Scale proficiency is generally demonstrated through correct identification of scale degrees, key signatures, and scale types by ear and on paper. Identification alone, however, falls short of the fluency that only comes with deeply embodying scale structures. Before even introducing scales, as such, Conduction can be used to reveal the depth of students' a priori intuitions about pitch and pitch sets. This activity uses the sustained tone directive (left hand outstretched, flat face up) and the modulation directive (thumbs up/down generally directs modulation higher or lower by an indefinite amount, but can be changed to direct half steps, whole steps, diatonic, etc.). Without any preparation, conduct a sustained pitch (“bah” or “ah” for vocalists). Some classes will immediately gravitate to one pitch at the outset, others will need to be guided there by canceling some students (waved off) then directing them to copy a neighbor (make eye contact, tug at the ear lobe while pointing to the person to be copied). It usually takes no more than 10 s to establish a single pitch, at which point I stop for 3 min and discuss some relevant concepts, such as language acquisition in infancy, the phenomenon of absolute pitch, or how we are able to match pitch. It doesn't really matter what is discussed, as the point is to distract them briefly and then direct them to again produce a pitch. Without fail the class will immediately recall the same pitch. The stability of short-term pitch memory has just been demonstrated. This is how the concept of tonal center is experienced prior to being articulated.

Split the class in half, and have one side drone the established pitch. Direct the second half to produce a new sustained pitch up, and direct them to agree on a pitch. Classes generally settle on a pitch that forms a consonant interval with the drone. At this point I again stop and briefly discuss acoustic beats. I now direct individuals to form consonance or dissonant intervals over the drone not by name, but purely through their sense of beat roughness. A variation of Krumhansel's classic probe tone studies (Krumhansl and Shepard, 1979) can be the basis of a fun activity. While one student sustains a tone of their choice, the rest of the class on a sheet of paper rates the preferability, or “fit” of the tone over the drone. After a few minutes the ratings are compared, and the traditional tonal hierarchy is invariably represented in the collective preferences. This is how a scale is illustrated through experienced prior to being articulated in notation.

Now is the time to identify scale degrees. Call the drone “1” and hold up one finger to direct that pitch. Once everyone is on 1, hold two fingers in preparation and ask them to try to intuit what “2” would be. There's generally enough experience in the room to correctly land on the second scale degree, and proceed in this way up the whole major scale without much intervention. Sign language numbers are useful when wanting to direct “scale numbers” (scale degrees) above 5. After a few times performing the major mode up and down, leaps can be introduced by signing 1–3, 1–7 (below), 1–4, etc. Once the class sounds confident, it's time to invite a brave volunteer to direct the class. They will be tasked to use these scale numbers to create a phrase, and repeat it (thumb and forefinger shaped like a “C” signifying “repeat this idea” Figure 3)25 until the numbers are no longer required. Multiple students will try this, and enjoy the process while reinforcing the scale by ear and number identity. The same activity can be applied to minor scales.


[image: Figure 3]
FIGURE 3. Directive for “Repeat.”


Future iterations of this activity include singing the note name in response to the scale number, i.e., in the key of D the conductor will direct 6 and the class will sing “B.” Often times a student will invent a riff or phrase that becomes the basis of a song or composition. Kodály method hand signs can also be used instead of scale degrees.



Improvisations

Conduction was created as a system for organizing improvisers, and is optimized for this. Its fundamental utility for the theory class is to challenge students to “have an idea,” which they do whenever they take the baton and exercise musical sense-making. As part of the ensemble, students should also be given the opportunity to generate ideas. Highly structured activities like the above should be balanced with opportunities for more open exploration of sonic space. The pedestrian directive (folding the fingers inward, like a “come here” motion, Figure 4)26 is used to invite a player to generate an idea, to fill the room with the sounds that they feel are most needed. The conductor can wait patiently for the player to find an intriguing phrase or motif, then direct them to repeat, then spread the idea throughout the ensemble using copy, and continue altering it at will, or allowing it to develop on its own. This provides students the chance to analyze the auditory scene evolving around them, and find a place for their own voice.


[image: Figure 4]
FIGURE 4. Directive for “Pedestrian.”


These scenes tend to host equal portions of sublime and ridiculous, both of which are invaluable to analyze and discuss in retrospect. At times a conductor will labor to achieve a particular result that they find is actually quite underwhelming, while at other times stumble into a mesmerizing texture by complete accident. Student assumptions about what constitutes “music” are frequently challenged through these early improvisations, but no one denies how enthralling it can be to open up to new worlds of sonic possibilities.



Neapolitan Chord Resolutions

Use a similar approach to the diatonic triad activities, direct a student to generate the four-voice progression i–iv–V–i. In the iv–V be sure the tonic moves to the leading tone, and subdominant up to the dominant. Repeat this voicing a few times with different orchestrations if possible, so that everyone has performed each voice. When the harmonic motion has been well-engrained, pause on the iv, raising the tonic up a minor second, which will form the Neapolitan chord27. Continue to resolve the voices to the V in the same motion as the iv. This activity emphasizes the predominant function of the Neapolitan chord, and its derivation from the minor subdominant. Again, perform the progression multiple times with varying orchestration, so everyone has a chance to experience each voice in the proper resolution.

Once everyone is together, reinforce the idea in multiple keys and voicings. This exercise primarily challenges the conductor to understand what they're hearing and arrange voices in real time to form a chromatic alteration. This can be imitated for a number of chromatic alterations (augmented sixth chords, secondary and embellishing diminished chords, etc.).



Polytonality

By the end of the theory core the typical theory student is able to identify instances of polytonality in an analysis, but have limited exposure to the sound of polytonality28. The opportunity to perform in class means that students can develop a sense of the sound of bitonality and polytonality, and the characters of various key combinations. Conduction gives students the rare chance to experiment with polytonality with the immediacy of a keyboardist, though with none of the requisite technical ability. One or more short melodies can be provided, or even written by students, which can be modulated freely using modulation directives. Melodies should include each scale degree in order to create a more accurate experience of the interactions between keys. Begin with bitonality. Performing a melody in unison, then split into two groups, and modulate around the circle of fifths in order to hear the effect of key proximity. After completing the circle, change both keys and challenge students to identify the relationship between them. Instead of performing a given melody in unison, it can be interesting to conduct a more aleatoric texture by staggering entrances and varying tempos.

One effective method of immersing students in the sound of simultaneous keys is to conduct groups to improvise freely within two or more keys, or even invented scales. For instance, conduct one half of the class to improvise freely in D major, and the other half in B major. The unique quality of consonances and dissonances churns, creating many interesting moments, but after a few minutes an overall sense is formed. This can be done with three or more simultaneous keys, though the effectiveness decreases the more a class is subdivided.

It is appropriate to close with a few statements offered voluntarily by students who have engaged with Conduction in this theory context, which realizes what Roland Barthes described as the real product of the composer, the substance of the musical work, which is “to give to do, not to give to hear, but to give to write” (Barthes, 1977, p. 153).

“It's an amazing way to get used to analysis, since its music I was a part of when it came together.”

“It's really helpful, even fun, to analyze the notes that we made.”

“It helps me see that there's more in the music than it sounds like. It's a lot more clear, and less frustratingly complex this way.”

Butch Morris' Conduction® system offers a rich, heuristic tool for learning music theory concepts in the classroom, one which (1) addresses recent challenges presented to conventional approaches, (2) efficiently rehearses Performance, Composition/Improvisation, and Synthesis competencies outlined by the NASM, and (3) which aligns with the Universal Design for Learning (UDL) framework. Theory professors and instructors in proactive music programs are encouraged to experiment with Conduction in the classroom using the above approach, and tailor it to their own classrooms. Conduction can be used periodically, regularly, or be used as the basis of a stand-alone theory/aural skills course or performance ensemble. Butch Morris' posthumously published text—“The Art of Conduction” (Morris, 2017)—can be consulted for a more thorough guide to his lexical vocabulary.




CONCLUSION

Toward the aim of a meaningful instrumental music pedagogy, a 4E framework for music theory asks students and teachers to reflect upon the following questions:

• Embodied: How might one's perceptions and experiences of musical structure be an outgrowth to bodily being and sensation? How is the body—both the material body and “body” as a social construct (e.g., traditional imaginings of the idealized body29)—located and acted upon in the context of music pedagogy, analysis, the production of theory, and presumptions about music's fundamentals? How might analysis be informed by conceptual metaphors for bodily experience (e.g., an intuition for melodic/harmonic/rhythmic gravity and magnetism; Larson, 2012).

• Embedded: What role(s) does the socio-cultural environment play in shaping the ways we listen to, process, and encounter musical structure? What meanings underlie both inherited and emerging repertoires, and qualify who is authorized to posit arguments regarding their basic musical categories, and nature of the relationships between them?

• Enactive: What does music theory study offer in terms of capabilities-in-action? What new relationships might emerge when the analytical repertoire intersects the sensorimotor repertoire? How do patterns of bodily action inform and prescribe how sounds might potentially be structured?

• Extended: How do objects within the environment that present affordances (e.g., co-performers, instruments, technologies) and other ecological factors both facilitate and limit conceptions of musical categories, including rhythm, pitch, harmony, voice, notation, imitation, variation, forms, logic and grammar?

Here music theory pedagogy has been presented as a site for establishing musical relationships which the student might continue to use for their own personal growth, and for nourishing a transformative process of realizing their own potentialities, as embodied minds situated within a community, a society, and the world. Today's students open themselves to a world in unprecedented transition. The conventional focus on procedural knowledge and symbol system competency, while valuable, falls short of nourishing the reflexive, phenomenological responsibility required to navigate, negotiate, and generate the required explanations for today. Instead, what has been advocated here is the “integrity and trustworthiness of action and its agent, the minded body” (Bowman, 2004, p. 27). This nourishing demands more of the educator than an inscription of external musical objects, but the guided process of structuring musical actions in a personal, visceral mode of incorporation30. When music is treated as a rhetorical text, students interact with the pheno-textual elements of the music work.

When a curriculum privileges the regulative and the analytic at the expense of the speculative, it determines how the student operates in relationship to their world, limiting the potential for self-actualization to occur. Whereas, a curriculum designed around the equilibration of these three orientations presents music theory as an indeterminate field oriented toward mutual transformation. 4E perspectives enter to offer modes of thinking about music-making that are non-dualist and indeterminate. Such accounts are compelling to musicians, who, rather than being merely provided a governing rule are finding in this emerging field a framework for renewed musical speculation, that ancient subset of philosophical thought concerned with basic musical categories, and the nature of the relationships between them. This lens invites educators to reconsider the processes that form and in-form musicality and musicianship, and presents a platform for rethinking the core learning objectives of music theory study, and an opportunity for the transformation of music education broadly.

After much experimentation in the music theory classroom, this article introduced one curricular tool in support of 4E music pedagogy. When adapted to the learning goals of the theory class, Butch Morris' Conduction®–a technique that makes use of signs and gestures—positions students in sensorimotor contact with embodied metaphors underlying musical structure. As a means of coordinating a musical environment, Conduction can be a valuable curricular tool to enact the learning objectives of music theory, or simply ludic exploration in the mode of music(k)ing31 (Small, 1998; Elliott and Silverman, 2015). With an unyielding charisma Morris would implore his ensembles to “Have an idea!,” to “Let's all play something important!,” and “We have all this theory, let's do something with it” (Monga, 2011), and as such embodied and enactive sense-making is central to Conduction's design. Conductions in the classroom can also be recorded and analyzed as an assignment. If the goal was to “Have an idea!”, recordings made in class document the evolving sounds of mutual transformation, exposing the dynamic overlap of the individual's ideas, the ensemble's ideas, and the conductor's ideas, in their collective journey toward “something important.” Through this unique analysis students discover patterns within their musicality (understood as an ecological rather than innate phenomenon), patterns which can then be notated, compared and discussed in class or in a team, distributing sense-making throughout the class. It can be among the most eye-opening analyses students may perform in a theory class, as they engage intentionally with music structure, function, and form with increasing sophistication, and in so doing, students work together to advance their collective knowledge.

Butch Morris designed Conduction with a democratic vision, one that firmly aligns with music educationalist Mark Laver, who writes—“Pedagogy that amplifies instrumental skills and deemphasizes creative and critical thought impacts not only graduating students; it impacts the contours of democracy” (Laver, 2016, p. 243). Where instrumental skills and creative and critical thought intersect is the precise space in which embodied and enactive notions of the mind meet music theory, or more precisely: processes of musical theorization. Curricular tools that draw students and teachers alike into this space, not only promote a more holistic musical experience, but nourish the potential for the mutual transformation of individual, community, society, and world.
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FOOTNOTES

1Zbikowski. 447–48.

2Carl Dahlhaus described three discrete music theoretical traditions: the speculative tradition, the regulative tradition, and the analytic tradition. Speculative theory—the oldest of the three, stretching back to Pythagoras—is concerned with basic musical categories and nature of the relationships between them (e.g., cosmological harmony, tetrachords, scales, meter); Regulative theory is concerned with constructing systems of musical practice (e.g., methods for structuring music, including notation, and pedagogy), and (3) Analytic theory is concerned with excavating the forms (or logic) of existing works (e.g., techniques for identifying structures, patterns, and forms). See Christensen (2002).

3Or praeceptum—exemplum—imitatio (observe, memorize, imitate) McCreless, Patrick. 2002. Ch. 27: Music and rhetoric. Christensen. p. 856.

4“In the book of the Tso-kiu-ming, a friend of Confucius (B.C. 500), the five tones of the old Chinese scale were compared with the five elements of their natural philosophy—water, fire, wood, metal, and earth. […] Similar references of musical tones to the elements, the temperaments, and the constellations are found abundantly scattered among the musical writings of the Arabs. The harmony of the spheres plays a great part throughout the middle ages. In Athanasius Kircher, not only the macrocosm, but the microcosm is musica. Even Kepler, a man of the deepest scientific spirit, could not keep himself quite free from imaginations of this kind. Nay even in the most recent times natural philosophers may still be found who prefer such dreaming to scientific work.” Helmholz. p. 347.

5“It was [previously] left to the musician himself to obtain some insight into the various effects of the various positions of chords, by mere use and experience. No rule could be given to guide him.” Helmholtz. p. 339.

6See Keehn et al. (2019) and Patel et al. (2009).

7See Zatorre and Halpern (2005), Loui et al. (2009, 2011), and Janata et al. (2002).

8e.g., “So the chordal seventh may resolve up when outer voices move in parallel tenths with the soprano line. What is the value of this knowledge to me?”

9“If a major seventh interval is a sharp dissonant sonority, and a resolution is a consonant arrival point, then in what sense does a major seventh chord function as a resolution?”

10Music notation, Roman numerals, figured bass, lead sheet symbols, etc.

11Image schemas derive from sensory and perceptual experience as we interact with and move about in the world. For example, given that humans walk upright and because we have a head at the top of our bodies and feet at the bottom, and given the presence of gravity which attracts unsupported objects, the vertical axis of the human body is functionally asymmetrical. This means that the vertical axis is characterized by an up-down or top-bottom asymmetry: the top and bottom parts of our bodies are different.

12Fictive motion is a cognitive mechanism through which we unconsciously conceptualize static entities, e.g., The Equator passes through many countries, or the fence stops after the tree.

13A study of university-level calculus instructors revealed that the physical gestures used during lectures showed an overwhelming tendency to match the dynamic meaning evoked via the underlying conceptual metaphors, source-path-goal schemas, and fictive motion (Marghetis and Núñez, 2013).

14A container schema is a prototypical image schema. To use Johnson's example of container metaphors: “You wake out of a deep sleep and peer out from beneath the covers into your room” (Johnson, 1987).

15An orientational metaphor is a metaphor in which concepts are spatially related to each other.

16“The brain and its activities make it possible for us—not for it—to perceive and think, to feel emotions, and to form and pursue projects” Bennett and Hacker (2003).

17Butch Morris in Black February (Monga, 2011).

18Specifically this refers to competencies outlined by the National Association of Schools of Music, in the two general degree categories General Education (1–7), and Musicianship (1–5). https://nasm.arts-accredit.org/wp-content/uploads/sites/2/2015/11/BAorBS-Music.pdf (accessed February 4, 2018).

19Thompson describes the sensorimotor repertoire as the means by which an organism's environment emerges in process of self-actualization: “In the case of animal life, the environment emerges as a sensorimotor world through the actualization of the organism as a sensorimotor being. The organism is a sensorimotor being thanks to its nervous system. The nervous system connects anatomically distant sensory and motor processes, subsuming them in operationally closed sensorimotor networks. Through their coherent, large- scale patterns of activity these networks establish a sensorimotor identity for the animal—a sensorimotor self. In the same stroke, they specify what counts as “other,” namely, the animal's sensorimotor world” p. 59.

20The ictus denotes the specific point in a visible pattern of beat points that articulates the pulse of the music to the ensemble.

21If the reader is unfamiliar with Butch Morris and his Conduction approach, refer to the following video: Butch Morris demonstrates “conduction”. 2016. YouTube. SFJAZZ. November 14. https://www.youtube.com/watch?v=lFdHksQedA8.

22For additional explanation see Monga (2011), p. 26.

23For additional explanation see Morris (2017), p. 34.

24Specifically the following competencies outlined by NASM.

1a: Technical skills requisite for artistic self-expression

1d: Knowledge and skills sufficient to work as a leader and in collaboration on matters of musical interpretation. Rehearsal and conducting skills are required as appropriate to the particular music concentration.

1f: Growth in artistry, technical skills, collaborative competence and knowledge of repertory through regular ensemble experiences. Ensembles should be varied both in size and nature.

2a: An understanding of the common elements and organizational patterns of music and their interaction, the ability to employ this understanding in aural, verbal, and visual analyses, and the ability to take aural dictation.

2b: Sufficient understanding of and capability with musical forms, processes, and structures.

3: Composition/Improvisation. Students must acquire a rudimentary capacity to create original or derivative music. It is the prerogative of each institution to develop specific requirements regarding written, electronic, or improvisatory forms and methods.

5: Synthesis. Students must be able to work on musical problems by combining, as appropriate to the issue, their capabilities in performance; aural, verbal, and visual analysis; composition/improvisation; and history and repertory.

https://nasm.arts-accredit.org/wp-content/uploads/sites/2/2015/11/BAorBS-Music.pdf (accessed February 4, 2018).

25For additional explanation see Morris (2017), p. 31.

26For additional explanation see Morris (2017), p. 15.

27Neapolitan chord is a major chord built on the lowered (flattened) second scale degree. By chromatically altering the iv chord, this device is used by composers (especially Romantic) to accentuate movement to the V (dominant) en route to a cadence. It tends to be used to create drama. A popular example can be heard in Beethoven's Sonata Quasi una Fantasia (Moonlight Sonata), Op. 27, No. 2. m. 14.

28Polytonality refers to the simultaneous presence of more than two tonal centers in a given phrase, section, or composition.

29For a thoughtful account of various meanings of music theoretical traditions through the lens of disability studies, see Straus (2011).

30This wording is taken from David Borgo's paraphrasing of an interview with bassist Bertram Turetzky: “Turetzky is referring to a disjuncture between inscribed and incorporated forms of knowledge. Many music programs place undue emphasis on the normalized, abstract, and detached mode of inscription, rather than the more visceral and personal mode of incorporation” (Borgo, 2007, p. 66).

31The term “musicking” is offered by Small (1998) to describe the active nature of musical experience (music conceived as a verb, not a noun). This perspective is developed by Elliott and Silverman (2015), who use the word “musicing” to differentiate their perspective.
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This article considers the usefulness of the recently proposed “Teacher Behavior and Gesture (TBG) framework” for understanding the meaningfulness of teachers' hand gestures from an Enactive Cognition perspective (wherein cognition is fundamentally considered as embodied, embedded, enactive and extended). The framework is based on the main premise that gestures are part of an integral musical communicational process, fully integrated with speech and/or music-making and contextualized within specific teaching behaviors. By considering teachers' teaching behaviors, it is possible to realize teachers' pedagogical intentions. This, in turn, enables deeper understandings on teachers' gestures from the points of view of meaning, function and purpose. Application of the TBG framework across instrumental and vocal music pedagogical contexts (one-to-one, small, and large teaching groups) will bring relevant insights on developing practical scaffolding approaches, with direct implications on the quality of teaching and learning, for the benefit of both teachers and students.
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INTRODUCTION

Broadly speaking, gestures can be defined as being composed of movements that carry intentions and/or perceived meaning/s sensitive to the contexts in which they are used (McNeill, 1985; Leman and Godøy, 2010); and they can assume a multiplicity of forms, functions, and meanings depending on the context in which they occur (Leman and Godøy, 2010). For instance, composers creating a musical work express themselves through notational motional patterns (i.e., gestures) that they use in abstract ways to express musical ideas. Music performers in all traditions bring music to life by embodying ideas that they themselves have generated, or that have been generated by others. These ideas are communicated through gesture and body movements aimed at producing the required sound (Simones, 2019). And, in vocal and instrumental music pedagogical contexts, teachers' gestures linked to verbal language, musical communicational elements and embedded in specific teaching behaviors, are vehicles of expression and communication that contribute to the generation of new meanings in teaching and learning processes (Simones et al., 2015a, 2017). Despite this importance, gesture is rarely afforded the pedagogical importance that it deserves in relation to instrumental and vocal teaching and learning processes. Even in light of recent critical interest in this area, and some persuasive findings on the roles of gesture in vocal (e.g., Davidson, 2005; Rahaim, 2012; Pearson, 2016) and instrumental music pedagogical contexts (e.g., Simones et al., 2015a, 2017; Zorzal and Lorenzo, 2019), gesture remains mostly “unseen” to researchers in these contexts. Such invisibility constitutes a major impediment to understanding the meaningfulness of gesture and communication in general, especially in relation to vocal and instrumental music pedagogy. In such contexts, gesture is both an integral aspect of the musical gestural repertoire needed to embody the musical content; and it is deeply (communicatively) embedded in the process of “scaffolding” (Simones et al., 2015a) (more on scaffolding later). Several inter-related factors have contributed to this state of affairs, ranging from historical conceptualizations on the role and nature of gesture in learning processes, and the absence of a reliable framework for studying gesture in these particular contexts.



GESTURE IN MUSIC TEACHING AND LEARNING: AN OVERVIEW

Despite the relatively recent recognition of the roles of gesture in music performance, considerations of the importance of gesture and body movement in the context of music education emerged much earlier: in the nineteenth century, most particularly (anecdotally) in the work of Orff (1895–1982), Kodály (1882–1967), and Dalcroze (1865–1950). These pedagogues established different methods and approaches for including gesture and body movement within the parameters of music education, with varying levels of importance ascribed to gestural and movement components (Simones, 2015). The basic pillars of Orff's Schulwerk pedagogy are to teach music and movement “by doing” in a child-centered environment (see Orff and Keetman, 1950). Here the percussive rhythm is considered as a basic and natural form of human expression. Using gesture as an aid to the learning process rather than as an integral and central aspect for learning, Kodály (1965) adapted the hand signs devised by Curwen's (1816–1880) ‘Tonic Sol-fa' system to denote grades of scales (see Curwen, 1858). There is a longer history at work here, because systems of hand gestures to aid learning of musical material have been used since ancient times as part of Coptic, Byzantine, Jewish liturgical chant practices and Gregorian chants (Rahaim, 2012).

Of the three intellectuals instanced above, Dalcroze was highly influential as he posed the idea that teachers' neglect of bodily considerations in the teaching and learning process was the reason that early twentieth-century conservatoire training was failing to instill musical expressivity and accurate rhythmical perception in learners (Seitz, 2005). His argument, that “musical expressivity is embodied—that is, resides in the physical characteristics of the body—and entails physical and social interaction with others” (Seitz, 2005, p. 420), paved the way for relatively recent empirical findings focused upon gesture in musical performance (e.g., Boyes Braem and Braem, 2000; Davidson and Correia, 2002; Wanderley and Vines, 2006; Dahl and Friberg, 2007; Poggi, 2007, 2011; Wöllner, 2008). The way that Dalcroze emphasized the body as the primary source of knowing, in a world still heavily influenced by a long philosophical tradition of disembodied rational thought as the source of knowledge (e.g., Plato; Descartes), is remarkable. It was only slightly later that the influential philosopher Merleau-Ponty (1908–1961) maintained that the body and what it perceives cannot be disentangled, essentially forming the basis of Embodiment Theory (see Merleau-Ponty, 1945). The crucial ingredients of the Dalcrozian teaching and learning method (entitled “Eurhythmics”) are to be learned through bodily movement in “whole gesture songs”—intended to train the body to simultaneously internalize and respond to music (Jaques-Dalcroze, 1921/1967). Despite the relevance of such assumptions, it was only in 1997 that Dalcroze's views on the importance of movement in music education were approached empirically, through a study on the musical creativity of young children in nursery settings (Cohen, 1997) that produced striking findings. Cohen (1997) argued that cognition has roots in kinaesthetic gestures that powerfully affect musical teaching and learning because they act as a pedagogic tool capable of transforming the mind's musical developmental process. Roughly a decade later, Overy and Molnar-Szakacs (2009, p. 486) proposed that “music is perceived not only as an auditory signal, but also as intentional, hierarchically organized sequences of expressive motor acts behind the signal,” highlighting a need for clarifying music teachers' roles in the mediation of musical knowledge.

The educational-psychology notion that “we become ourselves through others” (Vygotsky, 1966, p. 40) implies that biological predispositions toward musicality are shaped and developed through interactions with other people, groups, institutions, and situations within a certain culture (see McDonald et al., 2002). For instance, the similarity in students' gestures to their teachers is outlined both by a recent study focused on Hindustani music (Rahaim, 2012), and registers informally in the context of western classical music: “Anecdotally I have been able to identify the students of my colleagues by the way not only how they hold their instruments, but by the expressive gestures employed” (Davidson, 2012, p. 774). Additionally, Pearson (2016) has observed that teachers' and students' gestures function as attitudes that bring forth responses and have an important role into how teacher and student adjust to each other.

It is apparent, then, that vocal and instrumental music teachers' gestures embody music and teaching, and play an important role in how effectively teachers promote enactment of music and music learning in these contexts. Such being the case, gestures should be considered from an Embodiment Theory perspective. At the heart of Embodiment Theory is the idea that knowledge is generated through the experience of an individual in her/his world which arises and evolves primarily through the sensing body in interaction with the environment. Accordingly, cognition is understood to be inseparable from corporeal existence—the ‘mind' is therefore necessarily and essentially embodied (see Merleau-Ponty, 1945; Varela et al., 1991). Taking the body's perceptual and motor capacities as point of departure for human cognition implies that mental processing is inseparable from the body, and that emotion, language, memory and other processes are enmeshed (Winold and Thelen, 1994; Thompson, 2005). As (Schiavio et al., 2019) put it, there is no separation between: low- and high-level domains of cognition; conscious or unconscious physical actions; or abstract thought. And this is evidenced, for example, in the way that co-verbal gestures and speech both integrally co-articulate in communication (McNeill, 1992; Goldin-Meadow, 2003).

A vast amount of research conducted over the past three decades has highlighted that musical making and music communication (be it in performance or in music education) integrally involves bodily gestures, actions, and movements; and these processes are not necessarily language-based (Barrett, 2005; Simones et al., 2015a,b; Schiavio et al., 2018, 2019). While embodiment realizes the importance of the body and bodily actions in cognition, expanding this notion further, Enactivism Theory asserts that cognition arises through the dynamic interaction between body, environment, and people—including, importantly, teachers (Varela et al., 1991; Gallagher, 2005). Enactivism Theory considers the mind in accordance to four main dimensions, known as the 4Es: as embodied (in terms of how interactions between body and environment shape the mind); Enactive (enacting processes for creating a meaningful world); embedded (situated in a context-dependant environment, in social, cultural, physical and environmental dimensions); and extended, wherein mental processes are considered to extend beyond the mind in itself to include technologies, objects, socio-cultural interactions, and an array of organic and inorganic elements (van der Schyff, 2017). Frameworks aimed at considering the meaningfulness of vocal and instrumental music teachers' gestures necessarily need to consider the 4E dimensions which are embedded in the process of “scaffolding” in the specific contexts in which gesture occurs.



SCAFFOLDING

Instrumental and vocal music teachers support learners acquiring musical knowledge and skills for communicating and enacting music, and they do so through “scaffolding.” Scaffolding refers to the specialized instructional support in place to best facilitate learning when students are introduced to a specific task or subject, in mediated dynamic interactions between the individual and relevant others, such as teachers (see Bruner, 1966; Piaget, 1970; Gross, 1974; Wood et al., 1976; Vygotsky, 1978; Lave and Wenger, 1991; Salomon, 1993; Schirato and Yell, 2000; Amsel and Byrnes, 2002; Barrett, 2005). Vygotsky (1981) points out that when an adult and child are intended to share the same situation they need to create an “intersubjective situation”—one in which they can both share and synchronize their way of perceiving objects and creating action patterns. The “cultural sign” in this scenario works as a mediator for establishing this intersubjective situation, and aid in the process of scaffolding. “Cultural signs” consists of the means used by members of a certain culture in this process, such as an “indicatory gesture” (Vygotsky, 1986), “verbal directives” (Saxe et al., 1984), “eye gazes” (Wertsch et al., 1980), “counting” (Saxe, 1979), and an “external object as a reminder” (Vygotsky, 1981).

A recent study (Simones et al., 2015a,b) compared the gestural behavior of three piano teachers while giving individual lessons to students with differing piano proficiency levels. Poisson regression1 analysis and qualitative observation suggested a relationship between teachers' didactic intentions and the types of gesture they employed. This was demonstrated by differences in gestural category frequency according to student proficiency levels. The report recorded continuity between teachers' gestural approaches in relation to specific student proficiency levels. This indicates a teacher's gestural scaffolding approach—i.e., teachers adapted gestural communicative channels to suit specific conceptual skill levels in their students. Conducted using the TBG framework (more detail on the framework and how to use it in the next section), this study provides an original contribution to literature in music psychology on the topic of scaffolding which has traditionally been studied in relation to verbal communicational channels (e.g., Wood et al., 1976; Saxe et al., 1984; Adachi, 1994; Kennell, 2002). At the heart of Kennell's (2002) “Teacher Scaffolding Model,” created specifically for the instrumental music teaching context, is the idea that the teacher selects and introduces specific tasks just beyond the student's current capabilities, which are accessible to the student only with the help of a competent teacher. From his observational findings, Kennel concluded that teachers' choice of scaffolding strategy is based upon teachers' attribution of the reasons why a student's performance succeeded or failed. Other attempts at identifying scaffolding processes in the instrumental teaching context include Gholson (1998, p. 539–540), who grouped teachers' strategies as “preparatory” (precursors of instructional intervention) and “facilitative” (promoting a comfortable lesson, marking critical features of content, use of metaphor and focusing on students' weaknesses) (See also Adachi, 1994; Barrett, 2005; Young, 2005; Biasutti and Concina, 2018). Rosenthal (1984) studied the effectiveness of instructional strategies in college music instruction by submitting participants to a number of audio recorded conditions as follows: (a) verbal instruction only; (b) model instruction only (using an aural model only); (c) a combination of verbal and model instructions and (d) practice only. The results suggested that the model-instruction-only strategy produced greater student learning outcomes, evidenced by the number of student-correct-performed-measures. This researcher therefore concludes that aural-only conditions (which she considered the equivalent to demonstrations) are effective teaching strategies.

As noted above, the lack of research into gestural scaffolding processes is striking, despite research in the fields of psychology and psycholinguistic revealing a correlation of gestures with intersubjectivity levels between people in terms of sharing thoughts, feelings, and linguistic meanings (Zlatev, 2008; Nathan and Alibali, 2011). This indicates that gestures play important roles in these types of reciprocal interactions. Intersubjectivity involves not only understanding beliefs and other proposition-like entities, but also other less explicit forms of consciousness, such as emotions, attitudes and intentions (see Tomasello et al., 2005). It has been suggested that such an intrinsic way of understanding involves identifying with others on a direct bodily level, and connects with gesture's role in this important process (Merleau-Ponty, 1945; Donald, 2001; Gallagher, 2005; Zlatev et al., 2005). It is therefore apparent that communication is a contextualized practice and should be approached with a focus upon “communicative practices that are not solely dependent upon language-based thought” (Barrett, 2005, p. 264).



GESTURE IN VOCAL AND INSTRUMENTAL MUSIC TEACHING

As a response to this complex picture, recognition of the importance of gesture in vocal and instrumental music pedagogy is slowly gaining traction. Partly, this recognition has been paved by findings that gesture helps learning in a variety of disciplines (e.g., Cook and Goldin-Meadow, 2006; Cook et al., 2008, 2010, 2013; Sassenberg, 2011). It has also been bolstered by findings from research into gesture in music performance, leading to considerations on the role of educational practices and specific learning contexts in the way that performers and conductors use gestures during performances (Boyes Braem and Braem, 2000; Davidson and Correia, 2002; Wanderley and Vines, 2006; Dahl and Friberg, 2007; Poggi, 2007, 2011; Wöllner, 2008). The close interplay between singing and speech—in which gesture is “seen” as a shared communicational channel aiding meaning to both singing and speech (even when singing without words), albeit with added technical functions for singing—might explain why gesture in vocal pedagogy was noted first by researchers (Simones, 2015). Considerations first emerged in the choral environment where gesture is considered an important music learning element. Wis (1993) attempted to establish a theoretical framework for considering gestures used in day-to-day life as a supplementary element to express both musical and vocal concepts. Indeed, the use of movement and gesture in choral singing has been shown to improve aspects such as tempo, tone, articulation, intonation and singing posture (Hibbard, 1994; Chagnon, 2001; Bailey, 2007; Crosby, 2008).

Specifically in the pedagogical context of singing (western and non-western), a number of studies confirmed that singing teachers frequently use movement and gesture in their teaching practices, and that the singer's coordination and song narrative expression relies, in many cases, upon non-verbal codes similar to those used in speech (Clayton, 2005; Davidson, 2005). This led to assumptions that gestures used in music performance (for singing and other instruments) would mirror speech patterns. Such assumption led music researchers such as Davidson (2005) and Clayton (2005) to import co-verbal gesture classifications developed by researchers working in the field of Psycholinguistics (i.e., Kendon, 1980; McNeill, 1992; Cassell, 1998) into their studies of gesture in music performance. Unfortunately, however, parallels established between the meaningfulness of gestures in the context of music making and that of co-verbal gestures have contributed to the intrinsic specificities of music communicative processes in music to be overlooked. Quite simply, this is because there are many cases where music cannot be described through words.

Examples of this include instances where touch was examined (as a gesture) for teaching the essential haptic contact required to play a musical instrument, and as a form of establishing communication with others. Zorzal and Lorenzo (2019) consider the role of touch for teaching guitar in masterclass contexts, concluding that teachers use touch in accordance to their perception of students' performance problems, and also that touch has a role in teaching aspects inherent to playing the guitar, such as attaining appropriate body posture. Simones et al. (2015b) in the piano teaching context revealed that touch proved to be an important tool in the context of piano teaching for communicating a variety of different elements: the type of movement and physical posture of the hand, fingers and body; the kinaesthetic sensation that should be felt and applied to the piano keys in order to produce the desired tone; preparing to start and/or end the sound producing gesture; and the weight of the hand for pressing keys.

Teachers gestures are also profoundly interrelated with intrinsic musical components. Focusing on gesture in Karnatak music (an Indian genre acutely-oriented to the voice: even when instruments are used alone they are played mostly in imitation of song), Pearson (2016) shows various examples of how musical and gestural practices are connected to and embedded within in each other. This relationship functions through body motions intrinsic to both. Pearson argues that Karnatak music is best conceptualized, then, as composed from units and longer motifs which can be considered as “gestural-sonic chunks” (as per Leman and Godøy, 2010 definition of this term). In other words, the segments of music in which notes are contained, are categorized under the wider gestural motion that produces them. In alignment with Rahaim's (2008) work on Hindustani music, Pearson (2016, p. 240) also argues that teachers' co-singing gestures “contribute to indicating points of emphasis and de-emphasis, while also mapping qualities of musical motion.” Furthermore, an important role was ascribed to observation and imitation of teachers' action demonstrations for piano students' learning to perform a specific type of staccato, especially in terms of knowledge retention (Simones et al., 2017). In this experiment, beginner, and intermediate level piano students were submitted to three different (group-exclusive) teaching conditions: an audio-only demonstration of the musical task; an observation of the teacher's action demonstration followed by student imitation (blocked observation); and an observation of the teacher's action demonstration while alternating imitation of the task with the teacher's performance (inter-leaved observation). Student staccato learning was evaluated by (a) sound vs. inter-onset duration ratio (in relation to the staccato sound definition used in the study), and (b) range of wrist angle (in accordance with the action demonstration employed during the experiment, and calculated as the difference between students' wrist flexion and extension in degrees). Demonstrating that certain teaching and learning conditions, involving different combinations of observation and imitation elements are more effective than others, this study ascribed an important role to teachers' gestural demonstrations in piano pedagogy by mapping them directly to student learning outcomes.

Gestural demonstrations cannot, however, be considered outside of the social and cultural contexts in which they occur. Emphasizing the effects of social and cultural elements on teaching and learning, Dunbar-Hall (2006) conducted a case study of performance-based teaching and learning of Balinese gamelan by Australian students. He suggests that an embodied understanding of social and cultural beliefs and practices have an influence on kinaesthetic and aural musical learning, particularly in relation to memorisation and hierarchical interdependence of sonic elements. Dunbar-Hall accords an important role for teaching processes and recognizes the need for potential ethnomusicological dimensions geared toward music education, particularly in what accounts for broadening teachers' musicianship and pedagogical strategies. And for such musicianship and pedagogical strategies to be as comprehensive as possible they need to include considerations on how gesture performed by teachers can promote and facilitate learning through bodily action.



CHALLENGES IN FRAMEWORK CONCEPTUALIZATION

Apart from historical assumptions regarding the role and nature of gesture in learning processes (as considered above), there have been a number of conceptual and methodological challenges which have delayed conceptualization of reliable frameworks for studying vocal and instrumental music teachers' gestures. Firstly, music performance has mostly been considered as a final construct, and therefore considerations on how teaching and learning influence movement/gestural features during musical performance have often remained overlooked (e.g., Davidson, 1994, 2001, 2005; Wanderley and Vines, 2006; Dahl and Friberg, 2007; Poggi, 2011). This situation was so, even in light of gesture being ascribed a crucial role in the learning process across a range of other subjects, such as mathematics and languages (e.g., Cook and Goldin-Meadow, 2006; Cook et al., 2008, 2010, 2013; Sassenberg, 2011). Furthermore, in earlier attempts to study gesture in instrumental teaching, gesture was (and, in some cases, is) considered under the term “non-verbal behavior” (e.g., Gipson, 1978; Levasseur, 1984; Hepler, 1986; Carlin, 1997; Kurkul, 2007). This term has contributed to both a tendency to consider the so-called non-verbal behavior in isolation from associated verbal, musical content and other multimodal behavior—contributing to an implicitly reductionist view of the role and importance of gesture by ascribing a submissive role to gestures in relation to verbal content. Examples of how the non-verbal behavior term can be misleading includes categories set by previous researchers, designated as “facial expression and eyes” (e.g., Levasseur, 1984), and “physical initiating” (e.g., Gipson, 1978), which often occur alongside verbal behaviors, and which need to be considered in relation to verbal elements and integrated in specific teaching behaviors.

In the absence of a context-specific terminological and methodological framework for studying gesture in instrumental music teaching, gesture definitions, and categorisations used in other contexts (music and non-musical) were introduced. This included appropriating gesture definitions and categorisations developed in the fields of psycholinguistics, music performance, and other fields (e.g., Clayton, 2005; Poggi, 2007; Rodger et al., 2012; Nafisi, 2013). However, definitions of gesture and organizational models drawn from other fields need to be carefully considered prior to implementation because instrumental music teachers use gesture in unique ways. Examples of the difficulties encountered include overlapping gesture categories—evident when attempting to use Jensenius et al.'s (2010) functional categorization of musical gestures to instrumental music pedagogical contexts. Jensenius et al. (2010) amalgamates previous functional musical gesture classifications, including the gesture categories of sound producing, sound facilitating, and sound accompanying. It became apparent that most of teachers' gestures could be considered simultaneously as sound producing and sound facilitating; and, in cases where teachers perform simultaneously with the student, it could as well be considered sound accompanying.

Making distinct gesture categories is challenging, especially in differentiating between “gestures” and “body movements.” The work of Nafisi (2013) exemplifies how difficult this undertaking can be, as her proposed categorization of singing teachers' gestures lacks specificity in the terms given to gesture types. For example, Nafisi dissociates gestures performed alongside physiological visualizations from the musical gestures in themselves, when it appears that such physiological gestures have (at the very least) deep musical intentions and practical musical applications. Besides encompassing what can be considered “metaphoric” and “iconic gestures” (McNeill, 1992), Nafisi's gesture category “Sensation related” seems also to imply that there are sensations and emotions associated with these gestures which, could well be the case. However, the author does not assess this element at an empirical level. And, through this exclusion, the project ignores other sensations that could occur during other gesturing instances, not to mention those that might occur alongside the embodied and deeply kinaesthetic experience of making music. Moreover, the devised classification system remains incomplete given that it only considers gestures associated with the singing process, ignoring other communicative instances that may occur between teacher and student which are nevertheless essential in the pedagogical process as a whole—instances such as verbal communication that may or may not be associated with singing. Finally, the survey methodology (a questionnaire completed by singing teachers relating to the nature and types of gestures they perform while teaching), is not substantial enough for adequate empirical consideration. This is the case as gestures can occur unconsciously and unintentionally, as well as consciously and intentionally, and in either case gesturers are, in many (if not most) cases, unable to recall exactly how they gestured. For this reason, gesture studies often base their findings on qualitative observations of video-recorded material, and follow rigorous procedures where data is observed and categorized by different annotators. Inter-annotational agreement is checked against Bakeman and Gottman's (1986) requisites for observational techniques, and these procedures are made possible with the use of the TBG framework. Although Pearson (2016) argues that the polysemous nature of gesture—in which a single hand motion can have several functions and meanings—renders categorization of gestures problematic, this concern is addressed in the TBG framework by classifying gestures in relation to their form and shape, within specific teaching behaviors. This way sharper definitions can be reached.



THE TBG FRAMEWORK FOR STUDYING THE MEANINGFULNESS OF INSTRUMENTAL AND VOCAL TEACHERS' GESTURES

The fundamental premise of the TBG framework (Simones, 2019) is that it considers gesture as part of an integral musical communicational process that is fully integrated with speech and/or music making. It must also be embedded in varied multimodal behavior and contextualized within specific teaching behaviors. I have argued elsewhere that teacher gestures in the vocal and instrumental music contexts be defined as spontaneous movements of teachers' hands and/or arms, accompanying either speech (McNeill, 1992) or music-making activities (with or without speech), and that they carry either an intention (Gritten and King, 2011), perceived meaning (Hatten, 2006), or both (Simones et al., 2015a,b). In this way, I account for teachers' essential communicative intentions in the teaching process. The meaningfulness of teachers' gestures in vocal and instrumental music teaching can be considered and realized as embedded in teachers' specific pedagogical intentions and musical communicative functions. Because teachers teaching behaviors are delimited behaviors performed (during lessons) with specific pedagogical intentions and functions, such behaviors offer a reliable context-dependant base on which to consider the meaningfulness of gesture, as I will further demonstrate.

More specifically, and as documented in music education literature, teachers enact a variety of different teaching behaviors with distinct pedagogical functions/intentions (Carlin, 1997; Zhukov, 2004; Simones et al., 2015a). In particular, teachers provide information to students (explaining new concepts, reiterating known concepts, providing logistic information in regards to upcoming concerts, and other elements). Teachers provide feedback, whereby they evaluate student's applied and conceptual knowledge and make their judgement known to the student, and give advice in the form of specific opinions or recommendations aimed at guiding the student toward the achievement of particular specific aims. They also ask questions and provide practice suggestions for a particular element or passage or a specific practicing schedule. Instrumental and vocal teachers often demonstrate how a specific passage should be played, the required rhythm or phrase intonation; or more actively engage the student in performing actions alongside teachers' explanations through modeling. Necessarily, teachers listen and observe what students say, play and do. For further information on the teaching behaviors categorization and definition of each teaching behavior as used in the TBG framework, please see Table 1.


Table 1. Categorisations used in the TBG framework.
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In relation to gestures, the categories used in the TBG framework include spontaneous co-verbal gestures devised by McNeill (1992, 2005) which are used by all human beings for day-to-day communication and spontaneous co-musical gestures (Simones et al., 2015b) which teachers spontaneously use while teaching music. In what accounts for spontaneous co-verbal gestures, in one-to-one instrumental contexts teachers were observed performing pointing gestures for instance, to highlight elements in the music score and aspects in posture and hand position (deictic gesture); they have also gesturally expressed images of actual objects or actions (such as drawing a legato sign in the air, or expressing the physical action required to perform staccato) (iconic gesture) and images of abstract concepts (for example wide open hand gesture to imply that something was huge) (metaphoric gesture); Vertical/perpendicular movements of the hands and head were also used to highlight parts of the verbal content, such as a specific word, or part of a phrase (co-verbal gesture). And in regards to spontaneous co-musical gestures, teachers were observed enacting up and down movements of hands, arms, and/or head to indicate the speed or tempo at which the music should be played (musical beats gesture); teachers also performed up and down movements of hands and arms that generally assumed a rounder shape to provide temporal and expressive information about the music (conducting style gesture); they played the musical instrument they were teaching at specific instances during the lesson or sung (isolatedly or even simultaneously) (playing a musical instrument or singing gesture); teachers represented and expressed an action by performing the action, action sequence or movement which they considered beneficial for performing a particular musical task, musical phrase, or other musically related issues, while expecting the student to imitate such action or movement (mimics gesture); and, there were instances where teachers made intentional physical contact with the student in the course of instrumental music teaching to develop the required hand position or posture and communicate certain types of touch needed to achieve certain intended sound qualities (touch gesture) (Simones et al., 2015b) (See Table 1).

While teaching behaviors associated to related verbal and musical content can indicate teachers' pedagogical intentions. Gestures, although at times having the exact same gestural features (form, shape, contour), can assume different meanings, purposes and functions, depending on the specific teaching behavior where they have occurred. Consider Table 2 below, consisting of an annotation template. Here it is possible to observe that there were two occurrences of deictic gestures (pointing gestures). The first was undertaken within the context of a teaching behavior of giving information, aimed at helping the student visualize where exactly she was at a specific point in time while reading and playing music from a musical score. The second deictic gesture occurred within a teacher behavior of asking a question to check whether the student understood the information written in the musical score. These two deictic gestures, although assuming the same gestural shape and contour (and in this specific case both consisting of pointing gestures aimed at the musical score), have assumed different pedagogical functions as embedded in different teaching behaviors. The first deictic gesture represented in the annotation template was aimed at providing visualization of location within the musical score, and the second aided the process of checking for student's understanding of score reading.


Table 2. Annotation template example A.
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Now consider Table 3. Here there are two occurrences of touch gestures. The first one occurred within a modeling teacher behavior, aimed at guiding the student's wrist movement through touch and modeling for learning to play a specific type of staccato. The second took place as the teacher provided feedback on the student's learning and used for congratulating the student on effectively learning to perform the intended task. The touch used in each of these two instances had clear pedagogical intentions which were in itself different from each other.


Table 3. Annotation template example B.
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As seen in the two examples provided above, the TBG framework provides a platform for considering the meaningfulness of vocal and instrumental music teachers' gestures. It does so, by comprising two categorisations that work in an integrated manner: (1) categorization of teaching behaviors; and (2) categorization of teachers' gestures (see Table 1). By considering and differentiating teachers' teaching behaviors, it is possible to realize teachers' pedagogical intentions. This, in turn, enables contextualization of gesture within specific teachers' teaching behaviors and consequently allows for deeper understandings on their gestures, from the points of view of meaning, function and purpose. The teachers' teaching behaviors and gesture categorisations used in the TBG framework emerged from a previous study where 639 teachers' gestures were observed via video-recordings of 18 piano lessons, delivered by three teachers (Simones et al., 2015b). The teachers were unaware of the focus on gesture. Gestures were considered from the perspectives of shape/contour, contextualized pedagogical meaning expressed partially through teacher behaviors, and partially through the simultaneous use of verbal and other musical behavior elements. The categorisations used in this framework arose from adaptations made to previous teaching behavior and gesture categorisations. Through repeated observations of the collected data, new categories were conceived in relation to continuities with earlier categorized forms (For more information on categorization conceptualization, see Simones, 2019).

As seen in Tables 2 and 3, when using the TBG framework it is helpful to annotate data by taking into account the sequence of events captured vertically and horizontally. This should be considered in relation to how gestures occur in time, considering variables such as transcript of verbal content, teacher behaviors, and teacher gestures, using the proposed categorisations. Software tools for gesture annotation are very useful for allowing the observation of video-recorded material on a timeframe scale—and also for enabling multi-layered transcription of verbal content, teaching behaviors, gestures and any other elements in consideration. It is possible to distinguish how different elements combine in time, almost as if reading a music score of polyphonic music. Software tools freely available from the internet for annotation purposes include Elan software (developed by the Institute of Psycholinguistics, Nijmegen (Netherlands): https://tla.mpi.nl/tools/tla-tools/elan/; for an overview and tutorial see Lausberg and Sloetjes (2009) and Anvil software (available at http://www.anvil-software.org/). Both Elan and Anvil software are helpful at this level and can be used by researchers attempting to answer a variety of research questions in relation to the use of gesture in vocal and instrumental music teaching and learning, as they are specifically designed for manual annotation and transcription of audio or video recorded material, using a tier-based model for inserting data. For examples of annotations made using Elan software, please see Appendixes 1 and 2. An important aspect to consider when conducting observational studies of video-recorded material is the need for assessing the reliability of annotation—i.e., by having different people observing and categorizing the data into agreed and pre-defined categories. Inter-annotator reliability assessments (in accordance with Bakeman and Gottman's (1986) requisites for observational techniques) provide the possibility of evaluation (by others) of the implicit subjective element of a researcher's observation, while ensuring validity and reliability.

Although the TBG framework has emerged from a study focused on one-to-one piano teaching, given the broader character of the categories devised I foresee this framework as fully applicable to vocal and other instrumental music teaching contexts, in a variety of settings including teaching one-to-one, small, and large groups. This is justified because:

• The teacher behavior categories are broad and all teachers in instrumental and vocal music teaching contexts, regardless of setting, will enact the teacher behaviors described.

• The gesture categories devised include spontaneous co-verbal gestures (McNeill, 1992, 2005) used by all humans in day-to-day communication interactions and spontaneous co-musical gestures (Simones et al., 2015a,b) which teachers spontaneously enact while teaching.



MOVING TOWARD AN ENACTIVE GESTURAL SCAFFOLDING APPROACH THROUGH THE TBG FRAMEWORK

The TBG framework moves away from mental processing models (Broadbent, 1958; Neisser, 1967) toward a vocal and instrumental music pedagogy which considers embodiment and Enactivism Theory at the heart of the teaching and learning processes (Varela et al., 1991; Gallagher, 2005).

Since the TBG framework considers verbal content and music communication, as embedded in specific teaching behaviors and gestures, it provides a holistic view of the teaching process, which can help us more fully understand how teachers scaffold learning while teaching students of various ages, different levels of proficiency and in different pedagogical and cultural contexts. By simultaneously acknowledging teaching behaviors, gestures and associated verbal content, it becomes possible for researchers to consider vocal and instrumental music teaching from an Enactive Cognition point of view, in relation to the 4Es' dimensions: embodied, enactive, embedded, and extended. In regards to the embodied dimension, which considers how interactions between body and environment shape the mind, through its focus on teaching behavior and associated gestures, the TBG framework is finely tuned to analyzing modes of understanding contingent perception and action in the teaching process. It does so by examining what in the teaching and learning dynamic motivates teachers to enact specific teaching behaviors while providing a contextualized overview of teachers' gestures in the process. Once the TBG is further developed to the point where students' learning behaviors may be equally annotated and included in the analysis, use of this framework will potentially provide insights into how teachers' teaching behaviors and gestures can help shaping students' learning.

The enactive dimension examines processes for creating a meaningful world whereby individuals use their own agency and autonomy to bring forth and enact a world aligned with their own beliefs and values. By considering verbal content and musical communication processes as symbiotically aligned to teaching behaviors and gestures, it becomes possible to document the processes that teachers bring forth to enact holistic teacher-student learning environments. Use of the TBG framework can therefore provide insights into scaffolding processes and the dynamic between teaching and learning. The analysis can include considerations on teachers' beliefs and values in regards to teaching (as they express themselves verbally, musically, gesturally and behaviorally). This can potentially lead to discussions on how teachers' beliefs and values influence teaching and learning and contribute to meaningful learning journeys for students.

The embedded dimension considers how learning is situated in a context-dependant environment, including social, cultural, physical and environmental dimensions. These dimensions shape and are shaped by people. Individuals develop different ways of perceiving, relating, and interacting with the environment in what has been designated elsewhere as “maximal adaptation” to the task and to the environment (Gibson, 1966, 1977; Ericsson and Lehmann, 1996). In addition, from an enactivist perspective, individuals are acknowledged as part of a dynamic system that comprises tools, environment, and any other individuals related to the task-environment, and where bodily actions, considered from a view of interacting with the world can be internalized as thought (see Bruner, 1966; Vygotsky, 1966; Piaget, 1970). This implies a biological conditioning for learning through bodily actions which leads to the idea that “the body and its dynamic relationship with the world are a fundamental component of musical literacy at all levels of development and musical cognition” (Philpott, 2001: p. 80). More specifically, it is assumed that “learning is the development of new skills via goal-oriented attunement to affordances in fields of promoted action” (Abrahamson and Sánchez– García, 2014), and that training “tunes” the learner to attend to selective elements in the environment that can be relevant for performing a given task (Vilar et al., 2012). Affordances are properties of the environment that support possibilities for action, and in which individual engagement in action is conditional for people' s experience, cultural framing, motivation, etc. (Gibson, 1977). The TBG framework holistically combines element of numerous variables (teaching behaviors, verbal content, gesture and other elements) and by doing so situates the specific teaching and learning processes within a context-dependant environment (social, cultural, physical, environmental, etc.). Moreover, by focusing on the above mentioned variables it can establish considerations on properties of the environment that support both teaching and learning, and this way provide information on the so-called affordances.

The extended dimension, highlights that mental processes extend beyond the mind in itself to include technologies, objects, socio-cultural interactions, and an array of organic and inorganic elements. Use of the TBG framework acknowledges socio-cultural interactions of teachers with their students, and interactions with musical instruments and other elements that may be involved (i.e., technology, music scores, other); this way, the framework acknowledges that mental processes extend beyond the mind to involve other people and tools (Malafouris, 2013; Krueger, 2014).

Although the above 4Es dimensions are at the heart of Enactive cognition, van der Schyff (2019) points out that these dimensions stem from three main overlapping principles which are necessarily equally integral to the TBG framework. These are autopoiesis, sense-making, and autonomy. Not only these dimensions contributed to the generation of the TBG framework when I sought to understand how teachers communicate symbolic and functional musical knowledge to students, but also, the use of the framework has the potential of generating deeper insights into how these principles are enacted by vocal and instrumental music teachers, as further explained below.

Autopoiesis can be defined as how a creature self-organizes with its environment (Thompson, 2007). Is not, therefore, a process whereby individuals simply react or respond to their environment. Rather, using their agency, they reach out to create a world that is compatible with their requirements, beliefs and value systems, while attending to selective elements in the environment that can be relevant for performing a given task (Vilar et al., 2012). Instrumental and vocal teachers' teaching behaviors and their gestures occur as a result of the interaction they continuously establish and develop with their students and are a demonstration of how teachers self-organize within the environment of each specific pedagogical interaction. In particular, the TBG framework does not dissociate between gestures, verbal utterances and teaching behaviors. Instead, it considers each of these elements as providing information and clues on how teachers self-organize in their pedagogical environments. Possible questions that can be answered through the TBG framework on autopoiesis include: how do teachers adapt their teaching depending upon students' specific circumstances or learning needs? What differences in teaching can be observed between novice and expert teachers? To what extent are there, for example, gender-based differences in gestural teaching styles?

Sense-making relates to how individuals disclose the various meanings they have of their worlds. These meanings are informed by the interactions they have with their environment, and by self-regulative and relational processes (van der Schyff, 2019). The TBG framework allows for considerations on how teachers disclose their worlds of meaning and how interactions in the pedagogical environment inform these meanings. Once observational analysis takes place, and verbal, musical and gestural elements are annotated, it is possible to combine these elements. Here researchers can establish connections between what teachers value during the teaching process, and how gestural and verbal elements cohere with teachers' verbal statements and actions across different contexts (and, even, cultures). This can yield insights into the complexities of teaching identities and how they may evolve across time—potentially through longitudinal research.

Autonomy refers to the fact that individuals continuously engage in the construction of their world and life, and that although meanings derive from interactions between individuals, their environment and others, meanings are not externally imposed. Instead, they emerge from unique histories of negotiation between their own agency and interaction between people and their environments (Di Paolo, 2005). Interestingly, in this regards, van der Schyff (2019) proposes that living cognition is fundamentally improvisational as a result of individual autonomy in the process. In agreement with this proposition, I have argued elsewhere that the vocal and instrumental music teaching and learning context consists of interactive discursive experiences of action and movement, through which meaning is constructed in a shared process. Furthermore, such a shared process is a creative act for both teacher and student, and it involves reciprocal cooperation and spontaneous motivation enveloped by gestural, verbal and musical behaviors (Simones, 2015). Using the TBG framework to study autonomy requires observation of teaching and learning interactions, via video recordings. Although the framework as it stands at this point in time is unable to document the interaction in itself, the data obtained is generated through the interactions established, thus allowing for documenting unique histories of interaction, from teachers' perspectives.

It should be noted that these concepts of autopoiesis, sense-making, and autonomy describe the self-generative and adaptive processes exhibited by even very simple living systems-the most basic forms of cognition as adaptive, perceptually-guided action whereby an organism actively shapes survival and its relevant relationships with the environment. Thinkers associated with enactivism explore the continuity between such life processes and more complex instantiations of mind, such as those involved in language, social cognition, and learning. In line with this, the enactivism concept of ‘participatory sense-making' is also useful in thinking about the role of gesture in student teacher interactions (see De Jaegher et al., 2016). This is the case as in vocal and instrumental music teaching and learning, co-creation of meaningful action occurs at all stages of the process. Learning and teaching in these contexts is therefore necessarily dependent and fully embedded on both action and co-creation. The TBG framework can help shed a light on the meaningfulness attached in the process from a point of view the meaningfulness of communication and musical co-creation involved in teaching and learning.



CONCLUSION

The TBG framework expands and integrates theoretical frameworks from various disciplines such as gesture-led research, psycholinguistics, observational and motor learning, and music psychology and education. While doing so, it offers an approach in which these frameworks effectively work together to provide insights on the meaningfulness of instrumental and vocal teachers' gestures, both in terms of scaffolding approaches used to support students in their learning and also in terms of pedagogical practices. More specifically, application of this framework can enhance understandings of how communication (verbal, gestural, and musical) is established between teachers and students, and indeed of what may be required from a teaching and learning effectiveness perspective. Given that the normative teaching and learning interactions consist of complex interactive and improvised discursive experiences of action and movement—experiences through which meaning is constructed, this framework is applicable both when teaching specific repertoire, or whenever creating and improvising collaboratively with students. Although the data obtained is qualitative, it is also possible to quantify frequencies of certain variables, and to use quantitative methods for establishing relationships between variables (examples of how this has been done include Simones et al., 2015a,b). In addition, the framework can be used as a self-reflection tool by vocal and instrumental music teachers interested in learning more about how they teach; and it can be used in both higher, further education and continuous professional development teacher training courses as a platform for enhancing professional discussions between aspiring, novices, teaching experts and mentors.

With regards limitations, the framework presented here is focused on studying how teachers teach and is of limited application for establishing considerations on students' learning. For considering students' gestures and their learning behaviors, students' learning behaviors could be taken as a context-dependant basis for their gestures. However, further considerations on the use of this approach require further observation, testing, and review. So far the TBG framework was tested in a piano pedagogical context only, and further considerations on the usability of this framework in other instrumental and vocal teaching and learning contexts require further testing. When applying this framework to other vocal and instrumental music teaching contexts, there is a possibility that other teaching behaviors and gesture categories might need to be added, in accordance to further contextual specificities.
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FOOTNOTE

1Poisson regression analysis was used as the data consisted of frequencies of categorical data to compare teachers' gestural performance while teaching two student groups of different proficiency levels. This method gives the difference between frequencies of each gesture type performed by teachers for each student group, in the form of a ratio (if there is no difference at all between the two student groups the ratio is equal to 1. In the mentioned study two Poisson regression analyses were conducted respectively on 1) totals of combined teachers' gesture type occurrences per student group and 2) total individual teacher gesture type occurrences per student group.
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In music academies and conservatoires, the culture of teaching and learning seems to nurture individuality and hierarchic structures at the cost of collaboration and sense of community. This could indicate a privatized conception of teaching and learning musical skills. As current research suggest that students’ learning may benefit from collaborative learning with their peers, the present article addresses music performance students’ understanding of the learning potential from participating in a specific social learning context. The study investigated students’ perceptions of outcomes from participating in a practicing workshop in a music academy, on both an individual and social level. The workshop aimed at helping music performance students develop their understanding of instrumental practicing. The course allowed for sharing ideas and experiences, and for collaborative exploration, discussion, and reflection. We conducted qualitative interviews with five volunteering students that had followed the workshop. Although identifying direct outcomes of the workshop in general proved to be difficult, we found that the students reported positive learning experiences from planning, implementing, and presenting their individual development projects, and that their awareness of variations in the group strengthened their confidence in how they tailored their own individual practicing. However, they also described more mixed outcomes in relation to learning about practicing directly from other students. The study also revealed that just providing a group forum for students does not in itself lead to positive learning experiences. Implications of the study are discussed.

Keywords: peer learning, instrumental practicing, practice and genre, deep learning, collaborative learning


INTRODUCTION AND BACKGROUND

In previous research, the “conservatoire model” has been characterized as a cultural system that nurtures hierarchic structures and individuality at the cost of collaboration and sense of community (Kingsbury, 2001; see also Nielsen et al., 2018 for a brief review). Further, the belief that one-to-one studio lessons prepare for the student’s individual practicing sessions indicates a privatized conception of teaching and learning musical skills (Davidson and Jordan, 2007), where students are expected to take responsibility of their development on their own. In an ethnographic case study of a British conservatoire, Perkins (2013) found four distinct features characterizing the learning cultures in the institution. One of these was that a high degree of performing specialism, and “learning how to be an excellent performer” (Perkins, 2013, p. 203) was a central value in a physical environment that privileged one-to-one teaching and individual practicing. Further, students were concerned with building social networks. This concern was mainly focused on knowing important gatekeepers in work life (Nerland, 2004), rather than social engagement with peers for the sake of learning. Third, Perkins’ (2013) study confirmed Kingsbury’s (2001) claim that conservatoires are hierarchical institutions. Seen in relation to the fourth feature, the learning culture of vocational position taking, Perkins suggests that this conservatoire model may “[run] counter with the risk-taking and vulnerability central to learning” (Perkins, 2013, p. 209). Juuti and Littleton (2012) studied musicians’ transitions from the conservatoire to a professional work life. They describe how musicians were able to reconstruct and strengthen their learning processes and identity as musicians by acquiring a higher degree of agency and growth in confidence after they had finished their education. Poor conditions for risk-taking in a hierarchical and competitive environment, as described by Perkins (2013), may contribute in explaining the experienced lack of agency found in the study by Juuti and Littleton (2012). Thus, such educational cultures may be hindering learning for students during their time at the conservatoire.

In contrast to such learning cultures, current research indicates that students’ collaborative work with peers can benefit their learning (Hanken, 2016). In a survey that covered attitudes and perceptions about practicing among students in a Norwegian conservatoire, Nielsen et al. (2018) found that students reported an interest in using peers as learning sources, and that they thought it could benefit their development. However, their actual engagement in peer learning was lower than their interest and perceptions of benefit implied.

The concept of peer learning points to when members of a group of relatively equal status, such as students, “engage in mutual interactions with other students in order to learn” (Nielsen et al., 2018, p. 2). In music education literature, the view is commonly held that peer learning may be particularly suitable to provide a context for collaborative learning (Gaunt and Westerlund, 2013; Hanken, 2016). Collaborative learning means that the subjects in a group have a shared understanding of goals and a mutual engagement in problem solving (Gaunt and Westerlund, 2013, p. 4). However, as Nielsen et al. (2018) point out, a social peer context does not in itself guarantee that collaborative learning is happening. The development of a shared understanding and mutual engagement necessary for collaborative learning may be inhibited when the social environment is experienced as hostile or competitive, or when participants lack identification with each other (Bandura, 1997). Lebler (2007) describes an educational practice successful in nurturing peer learning in a popular music program, that in contrast to the previously described conservatoire cultures developed a “master-less studio” (p. 205). Instead of having the traditional instrumental one-to-one lessons, the program was organized as a collaborative peer-learning environment, where teachers had a less active role. A high degree of student autonomy was emphasized, facilitated through self-assessment by students, students giving feedback to each other, as well as teachers’ “genuine recognition of the students’ expertise” (p. 218). The horizontal feedback mechanism between peers nurtured experiences of safe failure and independence in learning. Lebler’s description of how students took social responsibility for their own processes shows how a peer-oriented, “master-less” approach may foster the student agency that is important for learning.

The comparison between the peer-oriented popular music studio and the hierarchical and competitive conservatoire cultures mainly coming out of Western classical music traditions indicates that learning cultures are dependent on genre. Previous studies have suggested that practicing practices are different according to genre, where classical conservatoire cultures seem to be more individually oriented and characterized by teacher-student relationships, while jazz and pop cultures as more socially oriented and characterized by peer learning (Creech et al., 2008; de Bezenac and Swindells, 2009; Sandgren, 2009; Johansen, 2016; Nielsen et al., 2018). However, we wish to warn against a simple classification of practicing cultures based on genre, as this may lead to confirmation bias and make us overlook variation as well as the potential of peer learning regardless of genres.


Centre for Excellence in Music Performance Education’s Developmental Projects on Practicing Before and Now

Since 2013, NMH has hosted the Centre for Excellence in Music Performance Education (CEMPE). The center’s main objective is to initiate and conduct both innovative, exploratory teaching projects as well as research and development projects involving both students and teachers, to improve the quality of music performance education. Throughout the last 25 years, NMH’s research on practicing has been at the international research front, has been published internationally, and is widely cited (Jørgensen, 2009). This body of research includes studies on students’ management of practice time and their planning of practicing (Jørgensen, 1996, 2000); students’ learning strategies and motivation in practicing – characteristics of their self-regulated learning (Nielsen, 1999, 2001, 2004, 2008); jazz students’ practicing of improvisation (Johansen, 2016, 2018), and students’ preparations for performance as integrated in their practicing (Hatfield, 2017).

NMH’s research on instrumental and vocal practicing has constituted an important knowledge base in designing CEMPE’s practicing projects, and CEMPE (2019) now especially calls for projects with a focus on an expanded view on relevant learning resources for students’ practice activities in addition to that of the teacher (such as peers and new technology) as well as the importance of student-led developmental work (2019, p. 5).




THE COURSE: AIMS, CONTENT, WORKSHOP METHOD

Within this context, CEMPE currently runs an elective course for students, starting August 2017, with the title Development workshop in practising, led by the two authors. It runs every year, and is open to all students across study program, year, genre, and instrument. The aim is to help students develop their understanding of instrumental practicing, by means of creating a collaborative forum for peer learning. The course is organized as a series of group workshops where students are provided input from a variety of angles and fields. This includes acquiring knowledge about different goals, approaches, techniques, and strategies from various genre domains and instrument groups, exploring transfer value from other domains such as sports and theater/acting, and, thus, helping the students improve their own practicing practices. The workshop format allows for sharing ideas and experiences, and for collaborative exploration, discussion, and reflection.

In addition to lectures held by us, we invited external and internal guest lecturers who are experts within different fields. Some of the topics that have been addressed are psychological skills and goal-setting; techniques for high achievement from sport science; practicing in contemporary music and folk music; mental “tagging” as a memorization strategy; health physiology for musicians; motivation, self-determination, and self-efficacy; practicing improvisation through exploration, self-regulation, and strategic practice; deliberate practice; and the relationship between identity development and high-level achievement from the perspective of acting.

Students from both Bachelor’s and Master’s programs elected the course, and they represented a genre background variety, covering jazz/pop, classical and contemporary music. As part of the course requirements, the students had to conduct a small-scale individual development project related to their own practicing. We encouraged them to articulate a problem that they felt was specifically relevant to their own practicing, and which was possible to investigate within the time and resource limits given. At the end of the course, they could choose between presenting the result of the project either as a written essay, or a video essay that might include practical demonstrations.



THE STUDY

In parallel with facilitating the course, we have run a development project within CEMPE with the course as the research case, and voluntary students as participants. The study aims at understanding students’ perceptions of outcomes of the elective course individually and as a result of social (peer) learning, and thus, the learning potential from participating in collaborative social contexts. The study was approved by the Norwegian Data Protection Official for Research.

In general, identifying learning outcomes in practicing is difficult, given that the development of instrumental skills, learning strategies and attitudes toward performance take time. Subjects are not always aware of slow and long-term changes at a given time. We are therefore approaching the purpose of the study by looking at how students reflect on practicing in general when encouraged to do so, within the context of the completed course.


Research question:

How do students reflect on practising in relation to individual challenges and goals, within the social context of a practice focused, collaboratively oriented course format?
 



Participants

The participants of the study were recruited from two groups of students over a 2-year period. For each year, we asked the students to volunteer for an interview, by using informed consent. The students who signed up for the study filled out a consent form that stated the purpose of the study, their privacy, and the confidentiality of the information gathered. The first year, the initial design involved a focus group interview. The student group consisted of seven students, where the majority played classical music and one of them was a pop/rock student. Only two of the students announced their interest, one classical flutist and a classical pianist. The low number led to a change in the design. Firstly, a focus group interview could be experienced as intimidating with only two students, so we decided to carry out individual interviews instead. Secondly, with only two interviews we found the material too barren to provide any substantial results, which led to the decision to prolong the duration of the study to be able to recruit more students from the course the next study year. For the sake of methodological consistency, we decided to continue with the individual interview design. The second year, the course had six students. All of these were jazz students, except one, who played classical music. In this group, three of the jazz students signed up, on vocals, guitar, and bass, respectively. This gave us a total number of five student interviews.

The number of participants was lower than we had hoped for. Firstly, a higher number had potentially enabled us to carry out the initial design of focus group interviews. That way, the interview method itself would have reflected our interest in the social nature of reflection and learning. But even with individual interviews, a higher number of participants would have the potential of providing a larger variation in the data. The relatively low number thus represents a limitation of the study. We have no grounds to establish whether the variation we have been able to cover in students’ experiences is representative, and thus, the findings should not be generalized.

Although the genre specialization among the participants did not cover the range of genres that are present among students at NMH (which includes folk music, rock, pop, experimental, free improvisation), two main genre domains (classical music and jazz) are represented. Further, the instrument variation was high. The low total number also had the advantage of enabling us to treat the participants as individual cases and looking in detail at each participant’s experiences and perspectives. Hence, in the analytical stage, we have applied a cross-case design (Stake, 1995).



The Interviews

Conducting research with participants who are also the researchers’ students holds an ethical dilemma. Both the students and the two researchers held double roles toward each other, in asymmetrical power relations. Students may restrict their talk or actions toward teachers who are in the position to exert some degree of power, such as course assessment. Furthermore, as teachers in a course about practicing, it was possible that students perceived us as having certain standpoints and recommendations on the topic, despite intentions of a non-normative attitude on our behalf. These mutual constructions of each other’s roles potentially influenced the degree of openness and trust in the interview situation.

To limit a potential mix-up of roles, the interviews were carried out after the course and final assessment had finished for each of the years. Further, we made explicit both verbally and in the consent form that we separated between their contributions during the course and in the interview; and that in the interviews, there were no right or wrong answers.

As mentioned, we were interested both in how students perceived and articulated their learning outcomes of taking the course, and what practice-related topics emerged as a result of talking about outcomes; what do students bring up when they are encouraged to talk about practicing? The interview guide had three sections, with questions functioning as providing a broad direction, in accordance with the individual, thematic flexibility needed for semi-structured, qualitative interviews (Kvale and Brinkmann, 2009). In the first section, we wanted to focus on changes in goal-setting and practice behavior over the last study year, in addition to experiences of collaborative learning, using the following guiding questions:

1. What are your current goals for practicing?

2. Do you practice differently now compared to before?

3. How do you practice today? Has it changed? If yes, why?

4. What are your experiences of discussing practicing with others?

In the second section of the interview, we presented a list of all the themes covered by the course that actual year, and asked the students to pick out the ones they felt had particularly contributed to a general learning outcome in the course. This way, we wanted to trigger their memories and incite a more general reflection on their perceived outcomes. In the third section, we asked the students to talk about the perceived outcome of (1) conducting their individual development project and (2) hearing about and engaging in the other students’ projects (to the degree that they had). An important question is whether students’ reflections in the interview situation were results of having participated in the course, or whether they were incited by, and emerging in, the interview situation itself. We want to be careful not to attribute students’ reflections around their practicing in the interviews to be a direct effect of the course. Most likely, the results demonstrate a combination of having attended the course and being in the interview situation. The course provided a social arena for sharing and collaboratively reflecting on the issues raised. Since the interviews were carried out after having attended the course, students’ reflections show their thinking at the time of the interview. As was the case with the course, the interviews represented a situation where meaning was constructed through social interaction. Thus, participating in the course may be seen as a context where students had practiced talking about and reflecting on practicing through social interaction, an experience that may have enhanced their ability to verbalize their thoughts and perspectives in the interview.



Analysis

The interviews were transcribed using an intelligent verbatim transcription done by a professional firm named Totaltekst. This firm is hired by the academy to do these kinds of tasks in accordance with the GPDR. The transcripts were checked by us. An important topic for each interview was the students’ individual course projects. Therefore, we have conducted analyses with a twofold purpose; firstly, a holistic interpretation of each individual case has been carried out, but with an instrumental purpose in order to help us understand the phenomenon of practicing and peer learning in practicing (Stake, 1995). Secondly, we have categorized the interviews with a cross-case thematic focus. In the categorization process, we have focused on individually distinct as well as overlapping themes, regarding what issues they talk about, and how they talk about them. We identify the participants by their instruments. The participants’ gender has been randomized using a shuffle algorithm (Coyne, 2019).




THE FIVE CASES


Classical Flutist

Student 1 is a flutist in the Western classical music program. He initially described the past academic year as a “chaotic” one as he had played a lot of auditions and exams, but his main goal had been to become better in planning and preparing for these situations. Especially, he had found it beneficial to learn how to use mental practicing techniques such as goal-setting, visualization, and coping strategies in practicing situations in order to feel more comfortable and less self-critical in the performance situations. Getting to know how to use these techniques became his main focus area also in the practicing workshop, and as he pointed out: “Now I realise that putting away the instrument and practising visually also can be very useful. So, when I was on the plane to [name of city] yesterday, I thought about the music excerpts [for the audition] and how I wanted to play them, and it became a kind of practicing for me. Previously, I would not consider this as practice.” Now he also finds it more necessary to articulate specific goals concerning musical decisions. Earlier he often became distracted by technical challenges that occurred there and then instead of keeping the musical phrasing in focus. Even if structure, goal-setting, and a more deliberate focus are important to the flutist now, he also acknowledges the value of taking liberties in his practicing such as improvising on scales, to create variation, and keeping up his motivation. The flutist also points out how he struggles to avoid feeling guilty when not practicing, for example during holidays. Although his teachers encouraged him to take time off, he does feel a pressure to follow the routine of practicing every day, a pressure that is both self-imposed and coming from other students. Although he preferred to have structure in his practicing, he had experienced through participating in the practicing workshop that practicing can be manifold, and that it is “possible to do different things and that it still may work.” The flutist did not make any comments regarding discussing issues on individual practicing with peers.



Classical Pianist

Student 2 is a pianist in the Western classical music program. He claimed that he had not changed his way of practicing much in the last 5 years; nor in the last year when he participated in the practicing workshop. However, when he began his studies at the bachelor’s program 5 years ago, he began rehearsing a new piece by first listening to recordings of the piece made by acknowledged performers, and then, practicing the piece from the beginning and “trying to make it [the piece] sound something like that [the recorded interpretations].” Now he challenges himself to learn a new piece by first reflecting on and understanding the score and the music as if asking the score: “What are you telling me?” He also uses mental practicing in order to acquire an emotional relationship to the piece from the very beginning. Earlier he experienced a high degree of pressure and hurry in regard to learning new repertoire, and thus, never feeling sufficiently prepared when performing, which in turn had created a high risk of failure, and thus, a fear of failure in him. His experience was that “if rushed when learning a new piece, one runs the risk of rehearsing mistakes.” Thus, now he tried to take time when learning a new piece, such as practicing every movement slowly and simultaneously automatizing the movements while feeling a sense of constant positive mastery. Although he now articulates both short-term goals and long-term goals, the overriding goal of practicing for him is the process of practicing itself: “I play the piano to have the opportunity to practice. It’s amazing to play concerts, but that is not why I play.” When it comes to discussing issues on individual practicing with peers, he would have appreciated to do that more often as he found it valuable and important to “get new inputs or just be reminded of something you may have forgotten.” In addition, he would have found it very valuable if his piano teachers also had shared and discussed their learning experiences with him to a greater extent, or that he could have been encouraged to ask them to reflect on their own practicing of specific pieces. However, being a student in the practicing workshop, he more often had felt that he had positioned himself as the one giving advice to the others instead of benefitting from hearing about the others’ experiences into his own practicing.



Jazz Singer

Student 3 is a singer in the jazz/improvised music program. In the opening sessions of the practicing workshop, she stated that she did not practice at all because she did not know how. The reasons behind this statement were several. One reason was that she felt she had little experience with getting help to find practicing strategies – that is, what kind of musical material, exercises etc. she should practice to develop as jazz singer. Another reason was that she did not think that just playing with her voice – that is, exploring different techniques or ways of singing just for fun, could be defined as practice. At the end of the semester, she experienced that both developing as a singer and making songs, both were important goals for practicing sessions. Especially, she found that developing ownership to the musical material and ownership in ways of practicing proved to be key motivations in developing routines for practicing. Now playing and fooling around with the voice or on the piano had become a deliberate strategy for exploring who she wants to be as a musician. In addition, the singer now defined reading scores as an important part of practicing, to prepare for gigs with ensembles such as big bands or vocal ensembles. Such gigs often require short practicing time with the ensembles before concerts. The singer points out that earlier, she did not practice enough before such gigs as she had thought that using the score and her voice alone was insufficient to rehearse her parts in written music: “I can’t do anything unless I have some recordings to sing along with.” The singer had not experienced peer learning in practicing earlier – that is, thinking that she did not practice, she had nothing to share with others on this matter: “When I do not have any experience with practising, I do not seek out people to talk about practising.” However, being a student in the practicing workshop she experienced that she could observe what others did and how they reflected on their own practicing. “This proved to be very interesting in developing my own routines.” The singer also pointed out how talking about how students with other instruments and/or genres than her own has been fruitful, in that she has realized how different approaches to practicing may prove valuable for different people: “I need to find the approach that works for me, and if it works for me, then it is the best or most efficient method in the world.”



Jazz Bassist

Student 4 is a double bass player in jazz/improvised music. She stated initially that one of her goals was to improve her practicing of intonation. Although she acknowledged the need to develop a solid intonation in order to become a better double bass player, practicing technique felt boring, which was her major challenge. Consequently, she wanted to design a peer-learning environment to motivate herself for this kind of practicing throughout the semester. The double bass player had previously used what she called “buddy-practicing” when practicing technique. Then, she practiced together with another double bass player, and this had worked well in order to get the task done and to keep concentration during task performance. Another goal was to integrate approaches from how to improvise solos on other instruments into her own improvisation on the double bass. The challenge was to be able to visualize and transfer approaches to improvising onto the double bass from, for example, the piano, where “the left hand plays chords offbeat while the right hand plays melody or the other way around.” Lastly, her goal was to play and do gigs in a lot of different bands and projects in order become more established as bass player in the professional jazz community. However, she realized that this goal could lead to less time for individual practice and preparations for the soon upcoming exams. The double bass player had also experienced peer learning in practicing beyond the “buddy practicing” situations. She particularly highlighted earlier experiences in playing in a free jazz trio. In trio rehearsals, she recalls how the musicians mainly used the rehearsal time to discuss and reflect on what was to be played and on the need to trust their own musical ideas and each other, rather than on actually practicing playing the music: “It was a new and very interesting experience, especially in the context of playing free jazz.” However, when it comes to discussing issues from individual practicing with peers, the practicing workshop was a new experience. The double bass player found it interesting “to notice what kind of situations other [students] are in when practising, and that it also was a bit validating and nice to see how they also used completely different approaches.”



Jazz Guitarist

Student 5 is a guitar player in jazz/improvised music. He described how he often sets specific goals for his practicing and works with different details in periods over 2–3 weeks. However, he also stated the following: “I have the same goals as I have always had. Those things you are never finished with.” At the end of the semester, this was still the case:


There is so much to be improved all the time, but it is rare that new things come up, in a way. You can't be the best at everything either, so you have to prioritise at some point.
 


The guitar player had quite early on begun to make notes on what he missed in his own playing, like expanding the dynamic range (inspired by John Scofield), how to better “blend in” in an ensemble, keeping time and beat better, and how to phrase more “legato-like” as well as keeping several melodies going at the same time in his solos. Since exams are coming up at the time of the interview, he needs to become more efficient in her practicing. Thus, he has to set very specific goals for each practicing session. A useful strategy in this regard is to make recordings of himself, and to listen through his playing repeatedly. In all, the student claims to be very self-driven in his practicing and is highly motivated by this fact. In discussing practicing in the workshop group, he found it beneficial to get to know the other students’ different approaches to practicing, but from hearing about the others’ practicing, he became even more confident that he had established the approach that worked best for him. However, he was a bit surprised to find several similarities between his practicing and the approach of the classical pianist in the group as she also “goes down to a very micro level. Playing things over again. Since they [classical musicians] have written music, they can to a greater extent work like that.”



Cross Case Analysis: Outcome of the Course and Changes in Practicing Behavior

As seen in the case presentations, the variation in practicing habits, attitudes, and problems related to practicing were great across the students. In this section, we will address some themes in a cross-case analysis that relates more specifically to their perceptions of the course and its outcomes. One of the main purposes with the course is that through learning about different approaches to practicing across individuals, genres, and instrument traditions, as well as from research, the students can develop their own practicing practices. Ultimately, this may be seen as perceived changes in their practicing habits after the course has ended.

The perceived outcome of the course appeared to depend on the degree to which they found a respective topic relevant to their own, individual needs. Simply hearing about practice-related topics in lectures that were not perceived as directly relevant did not result in major learning for the students, even if they found the topics interesting. Further, it may be the case that relevance to the students meant for something to have an immediate utility in relation to already identified problem areas for the individual. To contrast this attitude, it is possible to find relevance in themes and perspectives that are more distanced from a student’s existing practice, if experienced as inspirational and opening possibilities for exploring problem areas new to the students. However, the latter may involve a sense of risk taking and vulnerability. Thus, an individual “utility view” may be seen as confirming a culture of individualized specialism, where risk taking is inhibited (Perkins, 2013). Hence, these positions reveal that the shared understanding that characterizes collaborative learning (Gaunt and Westerlund, 2013) was limited. From one perspective, the lack of finding relevance in hearing about other students’ practicing may be seen as a lack of identification among peers, which in Bandura’s (1997) social learning theory is an important precondition for collaborative learning. However, as seen in the previous section, both S3, S4, and S5 found it more beneficial to hear about other students’ practicing than S1 and S2, but not necessarily because they found others’ approaches directly applicable to a higher degree. For example, S5 said that hearing about students with very different problems and attitudes made him even more confident that the habits he had established were the right ones for him. Hence, learning about the variation in the student group was beneficial in the sense that it validated individual differences. This validation may in fact enhance identification, through an acknowledgement of diversity.

In the interview, we asked the students about whether their practicing had changed during the school year. Predominantly, they expressed that practicing habits had not changed much during the last year, and not as a direct consequence of the course. As S5 put it: “I do much of the same. My goals now are very similar to before.” S2 said: “I haven’t changed much the last year. I can tell you more about changes in my practising over the last five years.” However, S4 said that she often considered many of things she had picked up during lectures when she practiced: “I don’t remember the details particularly well, but the different models we were presented to, they are sort of in the back of my head. I think about it when I go into the practice room.”

S1 said that in order for new techniques to actually influence his practicing, it was not enough to hear about them; he needed to test them out in practice – to practice them. In a similar vein, S2 pointed to how perception of relevance was connected to whether the topic in question was presented in a theoretical way, or whether it was experienced in practice. He said that the course had had “too much talk, and too little practical work.” In S2’s view, even content that is not directly useful to his instrument or genre is still interesting as long as it is practically oriented. He phrased it like this: “Understanding doesn’t bring results, other then perhaps making the work easier to do afterwards. But doing the work is much more important. You can’t read a book and then go and play the piano. You actually have to practise for real. If you’re going to dig a ditch, you have to pick up a shovel.”

As part of the course, we as teachers initiated sessions where we wanted the students to discuss each other’s projects, hoping that group engagement on their different projects would turn out beneficial to them. However, although S1 did enjoy it, he found engaging in such discussions difficult, because he did not always feel he had much to contribute with on other students’ problems. On the other hand, S2 did not experience learning a lot from discussions as he found himself more experienced than the others, as seen in the case description. Hence, S1 and S2 both expressed low learning outcomes from group engagement, but explained this experience by positioning themselves in different ends of a hierarchy; S1 felt too inexperienced to contribute, and S2 felt too experienced to benefit. These students’ inclination to position themselves in this way may be seen as an internalization of the hierarchical and specialist learning culture identified in some of the conservatoire studies (Kingsbury, 2001; Perkins, 2013). Thus, the degree of individual achievements or experience determines an individual’s status or “place” within a social group, and may hinder peer identification with students with a different status.

The opportunity to define an individual project as part of the course was highlighted as the main thing that they experienced as having the greatest outcome, and leading to the biggest changes. Then they could focus on what each felt they needed the most. S5 wanted to become better at creating strong melodies in his improvised guitar solos. He said that his chosen project did not represent a new problem to him, but that the task forced him to articulate it in a clearer way, as well as be concrete about his strategies to work with it. S3 had chosen to reflect on how an increased self-determination could impact her motivation to practice, and thus actually lead to increased practice. She said that learning about the connection between self-determination and motivation “was like a wake-up call” to her. When she started writing down her thoughts related to the topic, the change was almost existential to her.




CONCLUSION AND DISCUSSION


Summary of Findings

In this study, we aimed at investigating the students’ outcomes of participating in the practicing workshop on both an individual and social level, with the broader aim of understanding the learning potential from participating in social contexts.

As suggested from earlier research, “collaborative forums for instrumental practising within HME institutions can function as constructive and supportive arenas to enhance students learning and inner motivation” (Nielsen et al., 2018, p. 1). Summing up, our findings indicate that students did not perceive their practicing as having developed radically over the year the course lasted. They also expressed a varying degree of experienced learning outcome from the course. However, there was a difference between perceived outcomes from their individual development projects, which was relatively high, and the outcome they experienced from sharing and discussing issues related to practicing with each other, which was more mixed, depending on how individually relevant and useful students found various topics to be. Nevertheless, becoming aware of differences and variation in the group was experienced as beneficial, and previously we have suggested that processes where diversity is acknowledged can enhance group identification.

Some also found it difficult to engage in mutual discussions, for various reasons. As seen before, we have suggested that this may be due to internalized values resting in conservatoire learning cultures as identified in previous research, cultures that nurture individualization and hierarchical positioning. These factors may have inhibited a sense of identification, and thus also learning.

There may be several reasons for why identifying direct outcomes of the workshops seemed difficult in general. Partly, it is potentially difficult to be aware of and articulate potential changes even if they happen. Partly, the difficulty in addressing direct outcomes may be seen as an indication of how changes in practicing behavior may take longer time than just 1 year, given the high level and presumably long-time habits conservatoire students have established before they take such a course.

Regarding the individual projects, all of the students highlighted how their projects had led to development and learning. While this may be seen as self-evident, it is well worth looking at why this was the case, and we wish to suggest several factors. The students were allowed an unlimited scope in regard to what they considered relevant to their practicing, and in how they articulated their project problem or focus. This led to a wide range of topics, where some were almost existential and related to identity, whereas other projects were quite specific. This way, ownership, motivation, and thus engagement for carrying out the project were presumably high. Furthermore, the requirement for the project was to carry out some form of action in practice, to document the process and present it to the teachers and the group, but we did not demand that the actions undertaken had to lead to observable results. Thus, we expected that the students experienced a high degree of freedom and allowance for potential negative or non-existing results, with the potential “relief” of not being assessed for the degree of actual development as performers or change in habits. This responds to both Lebler’s (2007) and Perkins’ (2013) call for learning environments with a perceived low risk of failure.

To what degree the individual projects had an impact on students’ collaborative learning should be discussed. As we saw, some students found topics that were remotely related to their own musicianship less interesting, which again underscores the importance of being able to determine one’s own foci such as through the individual projects. Nevertheless, the social dimension of carrying out the individual project is also important to highlight. Their project work happened within a social framework of peers and teachers, where this framework required that all had to share their own thoughts and ideas for projects. Even if the projects did not necessarily represent new issues to the students, there was a potential for learning resting in the need to articulate the problem, strategies, and results in a clearer way in order to communicate them to others. Thus, the requirement to communicate may have become formative of one’s own understanding of the problem at hand. Therefore, we argue that doing individual projects within the forum of a group can lead to an indirect social and collaborative form of learning.

As for the second dimension, the perceived outcome of discussing practicing, student’s responses were varied. Even if hearing about other students’ practicing behavior did not feel directly relevant for one’s own practice, this feature did not directly affect how they experienced the learning outcome to be. It is noteworthy that the participants from the first year’s interviews experienced a lower outcome in general than the participants from the second year, who expressed a more positive attitude regarding outcome.

Although the total number of participants is too low to draw firm conclusions, some differences between the two student groups are evident. Firstly, both S1 and S2 were classical musicians, and S3, S4, and S5 were all jazz musicians. It may be the case that jazz students in general are accustomed to discussing practicing with each other than classical, and that they therefore are more used to eliciting information from others they can use for their own benefit. This is suggested by previous research (Creech et al., 2008; Nielsen et al., 2018), although Johansen’s (2014) study on practicing among jazz students indicates that there is no consistent pattern of peer learning among these.

Secondly, the two groups had followed the course in two slightly different versions. As shown from the interviews with S1 and S2, they both called for a more practically oriented, less talk-oriented design of the lessons. Therefore, in the second year, we specifically ensured more student-active lessons, where we had them to try out and explore various issues and problems directly on their instruments. In our observations, this led to more discussions and engagement.

It is possible that playing and singing exercises together demanded a willingness to be vulnerable and take risks in front of each other, factors that are crucial to learning (Perkins, 2013). The intimate and embodied engagement with a problem that playing requires may function as a bridge between students’ different experiences and perspectives. This activity may thus foster a shared understanding (Gaunt and Westerlund, 2013) and a stronger sense of identification among students (Bandura, 1997). Further, when students themselves had been active, their subsequent reflections were possibly more related to each other’s contributions in the class, and less to the lecturing of teachers. It is fair to assume that this aspect led to a deeper engagement and interaction among the peers.

This aspect underscores the importance of doing in learning, and that constructing a social and collaborative setting is not enough if the teaching and learning activity is dominated by talk at the cost of practical experience. Practical experience combined with critical reflection may provide opportunities for deep learning in relation to particular issues (Entwistle, 2000; Leung and Kember, 2003). This phenomenon was underscored by students’ positive learning experiences of their individual projects.




IMPLICATIONS FOR HIGHER MUSIC EDUCATION

Instrumental practicing is often considered a core activity in higher music education (HME), and therefore we suggest that educational development and change in this area may have an important impact on the quality of HME in a broader perspective. In line with previous research, our study confirms the potential for learning in collaborative forums, if it is rigged in a way that fosters mutual identification and shared understanding, while at the same time allowing for individual differences. Further, creating collaborative forums centering on this core activity may have the potential to challenge cultural values in the conservatoire that may be inhibiting to learning, such as the tendency for hierarchical positioning, a competitive and individualistic environment of specialism, and when failure is experienced as high risk (e.g. Perkins, 2013).

Based on the present study, we wish to suggest certain features of how such forums can be facilitated in order to foster collaborative learning. First of all, if students are not used to talking about practicing and reflecting on it collaboratively, then this process may require practicing in its own right. Second, allowing students to address problems of their own choices in individual development projects along with the requirement to invest time and effort in this is a way of ensuring a sense of relevance and ownership. Further, we recommend that giving space to individual issues is accompanied by a non-normative attitude toward diversity in regard to practicing. Our study indicates that acknowledgement of differences in processes of sharing is important to enhance mutual identification in a group, and also that the effort required to communicate one’s own perspectives to others with different perspectives is an important dimension of collaborative learning.

Another feature that has proved to be important for students’ experienced outcome is taking a practical approach where playing activity is foregrounded. Thus, this study reminds us that learning practicing is both about the individual student’s “permanence of having” knowledge on practicing, but also about the “constant flux of doing” (Sfard, 1998, p. 6), understood as doing practicing and making considerations on practicing in a learning community where students and facilitators may affect and inform each other.
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Musical training (MT) is perceived as a multi-sensory program that simultaneously integrates visual, aural, oral, and kinesthetic senses. Furthermore, MT stimulates cognitive functions in a ludic way instead of tapping straight into the traditional context of school learning, including mathematics. Nevertheless, the efficacy of MT over mathematics remains understudied, especially concerning longstanding effects. For this reason, this longitudinal study explored the impact of MT on numerical cognition and abstract visual reasoning using a double-blind and quasi-experimental design. We assessed two groups of children from primary schools, namely one with developmental dyscalculia [DD; n = 22] and another comprising typically developing children [TD; n = 22], who concomitantly underwent MT. Numerical cognition measurement was carried out at four different time points: Baseline (pre-MT assessment), mid-test (after 7 weeks of MT), post-test (after 14 weeks of MT), and follow-up (10 weeks after the end of MT). Significant interactions were found between time and group for numerical cognition performance, in which the DD group showed higher scores in number comprehension, number production at mid-test, and calculation at post-test compared to baseline. A key finding was that number production, number comprehension, and calculation effects were time-resistant for the DD group since changes remained on follow-up. Moreover, no significant differences over time were found for abstract visual reasoning for both groups. In conclusion, the findings of this study showed that MT appears to be a useful tool for compensatory remediation of DD.

Keywords: musical training, developmental dyscalculia, numerical cognition, mathematical skills, melodic and rhythmic lessons


INTRODUCTION

Numerical cognition underlies daily-life activities and mathematical performance across our lifespan, and it has an impact on personal and professional development (Ancker and Kaufman, 2007). Numerical cognition includes six components; the number sense, an innate ability to recognize, compare, add, and subtract quantities without counting, the mental number line, which is an ordinal spatial representation of quantities and is built with experience (Dehaene, 1997), and the numerical processing and calculation, which are components developed during formal education. The numerical-processing is divided into number comprehension, responsible for understanding the nature of numeric symbols associated with their quantities, and number production, e.g., reading, writing, and counting numbers (McCloskey et al., 1985), and finally, the calculation component that is related to the performance of basic mathematical operations like addition, subtraction, multiplication, and division.

Deficits in calculation procedures, undeveloped problem-solving strategies, prolonged solution times, and higher inaccuracy rates are the core features of developmental dyscalculia (DD) (Geary, 1993; Skagerlund and Träff, 2016). In some cases, children with DD can also present symbolic processing deficits, e.g., difficulties with numerical digits and words or with their verbal and semantic representations (Kucian and Von Aster, 2015). Moreover, dysfunction in spatial reasoning is also present since quantities seem to be embodied in spatial formats, i.e., in the mental number line (Landerl, 2013). These deficits are associated with anomalies in brain functioning, for instance, some studies, comparing children with DD to typically developing control children, showed that the latter demonstrated higher activations in the intraparietal sulcus for number representations, while children with DD mostly activated medial frontal areas, revealing compensatory mechanisms (Kaufmann et al., 2011).

The prevalence of DD is around 3% and 7% in England and Israel, respectively (Butterworth, 2005; Shalev et al., 2005). However, it depends on the methodology and diagnosis criteria used (Devine et al., 2013). For this reason, prevalence rates may vary in different countries. For instance, in Brazil, Bastos et al. (2016) found a slightly higher prevalence (7.8% from a cohort of 2.893 children) compared to previously quoted studies. Nevertheless, Fortes et al. (2016) found 6% of prevalence in a cohort of 1.618 children from four different Brazilian states. Both Brazilian authors adopted cubes and vocabulary subtests of the Wechsler Intelligence Scale for Children (WISC-III) to assess the intellectual level. However, various mathematical screening protocols were used, for instance, Bastos et al. (2016) applied Grafman and Boller’s modified protocol, while Fortes et al. (2016) used the schooling achievement test (Stein, 1994). These divergences reveal the need to control the instruments selected, which should be standardized and not restricted to screening measures (Butterworth, 2005). Moreover, other factors should be considered, such as the socioeconomic classification of children’s families and schools (OECD, 2015), and the way children are assessed (individually or grouped).

Concerning DD prognosis, longitudinal studies have shown that DD is a persistent disorder that, when not appropriately assisted extends even beyond adolescence (Shalev et al., 2005; Mazzocco and Räsänen, 2013; Castro et al., 2014). Besides, it is essential to highlight that a longitudinal study performed by Ritchie and Bates (2013) was able to show that low socioeconomic and professional status in adulthood is not only a continuation of social status from one generation to the next but also a result of academic motivation and duration of education. For this reason, it is crucial to understand and create strategies that could improve or at least motivate these children to continue their academic studies.

Consequently, in recent years, approaches for remediation have been developed to enhance numerical cognition, for example, computer-assisted interventions (Kucian et al., 2011; Syah et al., 2015; Michels et al., 2018; Cheng et al., 2019), board games (Elofsson et al., 2016), and tutoring programs, i.e., the combination of conceptual features of numerical knowledge with counting skills (Iuculano et al., 2015), and even attentional training (Ashkenazi and Henik, 2012). These interventions produced improvements in the numerical cognition capacity, however, the effect was restricted to isolated numerical abilities such as number sense (Wilson et al., 2006), number line (Kucian et al., 2011; Käser et al., 2013; Elofsson et al., 2016), or number comprehension (Fuchs et al., 2013; Syah et al., 2015). Congruently, systematic reviews suggested that resistance to interventions may be an essential marker of DD (Monei and Pedro, 2017) and also that behavioral interventions have limited efficacy for children with DD (Kroeger et al., 2012). A factor, observed in those previous interventional-studies, was that most approaches embraced individual training, but it would be crucial to assess the effect of group settings since they would reinforce the social context and children’s well-being (Koelsch, 2010), which likewise might potentiate neuroplasticity (Davidson and McEwen, 2012).


A Recent Cognitive Remediation Approach: Musical Training

Music is an enriching activity, and it seems to be an ideal tool to nourish human cognition (Koelsch and Siebel, 2005; Koelsch, 2010). Furthermore, music science is a field of research that investigates the impact of music on cognition. For instance, the “4E cognitive science” framework, has been recently adopted in music research by some authors (Schiavio and Altenmüller, 2015; Krueger, 2018; van der Schyff and Krueger, 2019). “4E” stands for Embodied, Embedded, Extended, and Enactive – four overlapping principles that help describe mental life in a novel and fascinating way. These principles challenge more traditional accounts of cognition (including music cognition) by emphasizing the fluid integration of neural, bodily, and environmental factors (Schiavio and van der Schyff, 2018; Ryan and Schiavio, 2019). For instance, researchers working from an Embodied perspective might offer novel tools to analyze their data, which more consistently integrate aspects of functions and processes distributed across the whole bodies of their participant(s) (Gallagher, 2005). In the case of Embedded cognition, environmental factors, such as cultural ones, are highlighted (Donald, 1991). With regard to Extended cognition, the authors argue that mental processes can be functionally coupled with tools and devices of their environment, generating novel opportunities to facilitate different cognitive tasks (Clark and Chalmers, 1998). Finally, the Enactive perspective describes cognition in terms of situated action, positing a deep continuity between mind and life (Varela et al., 1991; Thompson, 2007).

Musical training (MT) involves perception and action, which are mediated by a sensory, motor, and multimodal combination of diverse brain regions (Zatorre et al., 2007; Schlaug et al., 2010). Due to this multimodal characteristic, music intervention has the potential to change brain architecture that might be accompanied by cognitive changes. Although neuroanatomy (gross morphology of auditory cortex) has been shown to be extremely stable from childhood to adolescence in a longitudinal study (Seither-Preisler et al., 2014), other studies observed changes related to brain activation, as assessed by functional magnetic resonance imaging (Oechslin et al., 2013), electroencephalography (James et al., 2017), neural connectivity measured by diffusion tensor imaging (Moore et al., 2014), and cortical thickness (Hudziak et al., 2014).

Furthermore, music processing and mental calculations, such as addition and subtraction, seem to be connected to complex reasoning and to trigger similar brain pathways in both the prefrontal cortex and the parietal lobe (Schmithorst and Holland, 2004).

Few studies have been devoted to the study of the effects of MT on numerical cognition systems. However, some studies have proposed an association between music and executive functions, consequently influencing math skills (Dumont et al., 2017; Azaryahu et al., 2019; Guhn et al., 2019), and also the spatial-temporal reasoning (Rauscher et al., 1994; Graziano et al., 1999), which is essential to process number magnitude since it is spatially represented in the mind (Dehaene et al., 1993). In line with this, studies demonstrated that MT leads to improvements in spatial abilities in pre- and elementary school children boosting their learning of specific math concepts, such as counting, proportions, and fractions (Graziano et al., 1999; Silva et al., 2017; Arias-Rodriguez et al., 2019). If MT increases spatial-visual abstract reasoning, this practice might also improve comprehension about geometry, proportional reasoning, pattern recognition, ratio fractions, and subdivisions (Vaughn, 2000; Schlaug et al., 2005).

The associations between MT and improvement in mathematical skills is often explained by functional brain connectivity (Fingelkurts et al., 2005) and distributive brain processing (McIntosh, 2000). The first is related to the connectivity and organization of brain activity among diverse neuronal assemblies that share functional properties (Fingelkurts et al., 2005), the latter proposes that brain areas are structurally interrelated, and process information in a distributed way (McIntosh, 2000). Previous studies revealed that MT could enhance essential circuits for mental arithmetic such as left and right planum temporale related to temporal speech cue discrimination (Elmer et al., 2016), the left dorsolateral prefrontal cortex (Hudziak et al., 2014), and the intraparietal sulcus (Wan and Schlaug, 2010). Brain activations in these areas are consistent with the enhancement of numerical cognition and spatial reasoning (Gromko, 2004).

Regarding the results of behavioral studies that explored the effects of MT on numerical cognition, Silva et al. (2017), comparing two preschoolers gender-balanced groups, one that underwent eight MT sessions and another that did not receive the training, found that only the group that underwent the MT improved in counting, addition, and subtraction abilities. Moreover, Sanders (2012, 2018) found, in a quasi-experimental design with a MT involving clapping, tapping, and movement on a regular weekly basis during 9 to 10 months, improved mathematical performance such as counting and calculation in preschool and primary school children. She also showed that when a music- mathematics link was established, this effect slightly increased.

Nevertheless, the impact of MT has recently been challenged by specialists in the music psychology field (Schellenberg and Weiss, 2013; Sala and Gobet, 2017; Schellenberg, 2019). A meta-analysis performed by Sala and Gobet (2017) showed that the training effects in children with typical development (TD) and young adolescents’ cognitive or academic skills might not be reliable, and those previous positive findings were probably due to confounding variables.

Although, there are longitudinal studies, testing neurological and behavioral effects of MT on clinical samples of children with attention-deficit (hyperactivity) disorder (Seither-Preisler et al., 2014; Serrallach et al., 2016), and with dyslexia (Serrallach et al., 2016), very few studies have investigated the MT effects on learning disorder related to numerical abilities, such as DD (Esteki, 2013; Ribeiro and Santos, 2017; Arias-Rodriguez et al., 2019).

Moreover, MT may be an interesting option for remediation since it stimulates cognitive functions in a ludic way (Ribeiro and Santos, 2015), without tapping directly into the traditional context of math learning (Ribeiro, 2013; Ribeiro and Santos, 2017). In fact, it has been associated with near and far transfer in cognitive skills (Schellenberg, 2004; Miendlarzewska and Trost, 2013). In this context near transfer is related to beneficial effects in similar functions trained in MT, e.g., decode prosodic cues in speech (Thompson et al., 2004), while far transfer, for instance, can test the effects of MT in the IQ capacity (Schellenberg, 2004) or numerical cognition (Ribeiro and Santos, 2017).

With regard to a DD sample, Ribeiro and Santos (2017) carried out 14 sessions of MT for two groups of primary school children, one with low numerical abilities and one with typical-numerical skills. Results revealed that children with low achievement improved their numerical cognition performance, especially for number production capacity compared to normative data at post-MT, which consisted of singing, solfeggio, rhythmic, and melodic techniques (Ribeiro and Santos, 2012, 2017). In the present study, we aimed to extend the findings presented by Ribeiro and Santos (2017) by assessing children throughout the MT development and 10 months after the end of MT to evaluate whether the participants outcomes were stable over time. To the best of our knowledge, no other study has carried out a follow-up test regarding the persistence of MT effects on numerical cognition, especially in children with neurodevelopmental disorder.

We chose to apply an MT including singing, objects as percussion, and corporal movements due to the following reasons: (i) Firstly, because music is not part of the public school curriculum, and schools do not have available musical instruments or even a budget to buy them; (ii) Secondly, this study was developed in a countryside community of Brazil and families with low income neither have financial resources to purchase musical instruments nor traditionally acquire musical education. For these reasons, our MT seemed suitable in the context of developing countries since it is based on ecological resources, i.e., the MT sessions use activities and materials that are from children’s real-world resources (Shadish et al., 2002). These materials include recognition of sound in their environment, inside the classroom and in the surrounding areas (Ribeiro and Santos, 2017). In this context, music can be taught in an organic way, which means that children apply natural resources, such as their voices and bodies (for clapping and body games and movements) (Sanders, 2018).

In general, this study aimed to examine whether MT increases specific components of numerical cognition abilities in children with DD from a developing country. Specifically, we sought to assess the effect of a brief MT on DD children’s numerical cognition contrasting with children with TD. Initially, the design of the study comprised the two groups of DD and TD children (between-subjects factor), which received the same treatment over time (within-subjects factor). Moreover, we compared the DD group results to the normative data of Santos et al. (2012) by visual inspection to clarify whether they would have an equivalent performance at post-test, revealing improvement after MT.

We hypothesize that over the brief MT children with DD will improve performance that specifically concerns numerical cognition. In contrast, no substantial improvements are expected for the TD group. Furthermore, we anticipate that the TD group will score on numerical cognition tasks according to their age group when compared to the normative sample of Santos et al. (2012).



MATERIALS AND METHODS


Study Design

This is longitudinal and double-blind research with a mixed design in which, firstly, we compared the groups’ baseline with the three-time points after the start of MT: mid-test in the middle of MT, post-test at the end of MT, and follow-up after 10 months. Secondly, the DD and TD groups were compared in the four different time points (Figure 1). All neurocognitive assessments were conducted by a psychologist blind to the intervention status of the children, and the MT was tutored by a music teacher who has had formal musical education and was specially invited to develop the MT. Moreover, he was unaware of the diagnosis of the children, and the children that participated in the MT were blind to their diagnosis.
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FIGURE 1. Schematic illustration of the experimental paradigm. MT, musical training.




Participants

The participants were selected from a total cohort of 407 students enrolled in the 3rd school year of four different public schools in the countryside of São Paulo State, in Brazil. From the total cohort, we screened only those children indicated by the teacher as having mathematical difficulties confirmed by grades. For this reason, 223 children (112 boys, aged 8) underwent the screening phase, in which they were assessed in writing, arithmetic, and reading skills with the schooling achievement test (SAT; Stein, 1994). From 223 children, twenty-two out of 201 children fulfilled the criteria for DD and performed the MT (DD, 17 boys, Mage = 99.18, SDage = 3.51 months). The DD was indicated by a cut-off value of <9 points in the arithmetic’s subtest of SAT (Stein, 1994), which means a substantial delay according to the criterion for the diagnosis of DD by the International Classification of Diseases (ICD-10, F81.2; World Health Organization [WHO], 2018). Their performance on an arithmetic subtest of SAT corresponded to one grade below TD group, which means a substantial delay according to the criterion for the diagnosis (ICD-10, F81.2; World Health Organization [WHO], 2018). Besides, an objective criterion for the DD diagnosis was assured by the cut-off of 1.5 SD below the mean age in the Zareki-R (Rotzer et al., 2009). In the present study, using the two-phase procedure, i.e., screening, and neuropsychological assessment (Shalev et al., 2005), the prevalence of DD was 5.4%, comprising more boys (60%) than girls (Bastos et al., 2016).

Therefore, for our TD, we selected a convenience sample of 29 from the 223 children screened previously, who had no deficit or delay in any subtest of the SAT or Zareki-R; however, three children dropped out the MT, and four were excluded after exploratory statistical analyses determined they were outliers (higher results in Zareki-R); then, data of twenty-two participants (18 boys) were included in the analyses. All participants were native Portuguese speakers and non-bilingual. None of these children presented emotional disorders, motor difficulties, speech and hearing impairments, or had a neurological and psychiatric diagnosis, based on the parent’s and the teacher’s reports. All children enrolled in the present study exhibited average visual abstract reasoning capacity assessed by Raven’s Colored Progressive Matrices Test according to normative criteria (percentile ranging from 40 to 74; Angelini et al., 1999), which was an inclusion criterion. For demographic characteristics, see Table 1.


TABLE 1. Means (and standard deviation) of demographic characteristics of DD and TD groups at baseline.

[image: Table 1]Socioeconomic status was assessed by the Brazilian Association of Marketing Research Institutes Scale that stratifies the socioeconomic status in five classes, from A/richest to E/poorest (Associação Brasileira de Empresas de Pesquisa [ABEP], 2008). In the present study, mean socioeconomic status was classified as C/middle class, corresponding to 4 to 10 minimum monthly wages – 2,488 BRL to 6,220.00 BRL (∼ 1,141.28 USD to 2,853.21 USD). SES means, and standard deviations are displayed in Table 1.

The MT was conducted with five mixed (DD and TD) and balanced (age and gender) training classes once a week for 60 min (two classes with n = 8, two classes with n = 9, and one class with n = 10). The number of participants per class was small to enable active participation. The selection of the MT classes and the initial activities were assigned by pseudo-random criteria related to DD diagnosis and gender. The distribution took into account their classroom period to avoid interference in their regular classes, the training was performed in a different time of formal schooling classes. For example, a control child and a child with DD paired by sex and class time were allocated in the same MT group.



Procedure

Four schools were chosen to be venues of this study according to the National Institute of Studies, and at the Brazilian Development Index of Primary Education that classifies the quality of education system performance from 0 to 10. The quality of the schools selected for this study was classified as ≥6 points, which meets the Organization for Economic Co-operation and Development standard (INEP, 2009), therefore, possible deficits should not be taken into account as pedagogical failures. Ethics committee approval was obtained by the UNESP, São Paulo State University (process number: 1367/2011). Furthermore, written consent was obtained from the participating schools and the parents/guardians of the children. We also asked for children’s assent to take part in the study.

During the screening phase, and to avoid disturbing the progress of classes, writing, arithmetic, and reading skills (SAT) were individually assessed in a quiet room at a schedule that did not coincide with that of regular classes. Then the selected children completed the Baseline (diagnosis phase), and after that, they were assigned to the MT. Group allocation is described in Musical Training Paradigm. The children participated in the MT for the first seven weeks, and, at this time, a mid-test was conducted. Immediately after completing fourteen weeks of training, a post-test was administered for the DD and the TD groups. A follow-up measure of all trained children was obtained 10 months after the end of the MT.

Children were assessed in their schools in a single, on average, 60-min session in a quiet room with pauses to avoid fatigue. The pencil-and-paper tasks were performed before the computerized ones. The baseline protocol of neurocognitive assessment was also used in the subsequent time points. Moreover, we also controlled the formal math classes with the participants’ teacher to make sure that the same math content was being taught during MT classes.



Musical Training Paradigm

There were seven sessions for each set of activities, in which three classes (2 classes with n = 8, one class with n = 9) begun with the melodic activities, while the others (1 class with n = 9 and one class with n = 10) started with rhythmic activities. The mixed groups’ selection and the initial allocation onto rhythmic or melodic activities were random and balanced for each group. For all classes, the mid-test was carried out before the switch to the set of activities.

Our MT was grounded on active musical learning methodologies, such as Willems, Suzuki, Dalcroze Eurhythmics, and Suzuki methods, which combine music, movement, and speech into lessons to make it analogous to a setting where children play (Goulart, 2000). For instance, the activities selected from these musical methodologies are arranged in Table 2. A brief description of each session is presented below (Examples of a complete melodic and rhythmic sessions are given for the first lesson).


TABLE 2. Elements used from each musical education methodology in the musical training.

[image: Table 2]


Melodic Activities

1st Lesson: Introducing the concept of sound and silence, recognition of sounds in different environments. For this purpose, in the first lesson, the children were asked to describe all the sounds that they could identify inside and outside of the classroom. Thereafter, they were asked to reproduce the sounds described and later to detect and sing the intensity and tonal range in words said out loud in the classroom and through recorded audios of environmental sounds, such as horns, dog barks etc., as well as musical notes from instruments such as the piano and guitar.

2nd Lesson: Working with animal sounds of the city and forest, the contrast between treble, midrange and bass sounds, recognition of animal sounds, and their differentiation.

3rd Lesson: Recognizing various musical instruments, exemplifying the concept of timbre and its distinction, the use of human speech as an example of timbres.

4th Lesson: Sound and silence with stories and introducing the concept of intensity through songs and differentiation between utterances.

5th Lesson: Contrast between weak and strong sounds, discrimination between intensities by listening to different musical styles.

6th Lesson: Graphical representation of sound and discrimination of musical styles.

7th Lesson: Introducing the concept of melody and harmony using different instruments and different notes.



Rhythmic Activities

1st Lesson: Introducing the concept of pulse, body sounds, and discrimination of musical progression through rhythmic variations. In this particular session, firstly, children were asked to mimic the pattern of hand-clapping the teacher was doing. Later, these patterns could vary, and the children had to identify which were the changes and try again to reproduce them according to the teacher’s instructions.

2nd Lesson: Examples of sound duration, discrimination between long and short sounds using musical games, body percussion, and drawings.

3rd Lesson: Explanation of the pulse and musical accent, producing different sounds and rhythms using tongue twisters, poems, and rhymes.

4th Lesson: Concepts of pulse, rhythm, use of different timbres, and rhythms with own body through association with rhythm, movement, and body games.

5th Lesson: Rhythmic association with movements, rhythmic reading through drawings and properties of sounds, and their duration in bodily games and songs.

6th Lesson: Improvising rhythms and accents, the conceptualization of musical breaks through the games of glasses.

7th Lesson: Listening and rhythmic activities, improvising rhythms and accents, differentiation between binary, ternary, and quaternary compasses.

A booklet of the MT was provided for the music teacher with a detailed description of all planned activities per session. Through these guidelines, the teacher could reproduce the same content for each session. Moreover, the music teacher used a guitar to guide participants throughout lessons. To guarantee the understanding during the MT implementation, the researcher and the music teacher had meetings once a week in which the music teacher reported the performance of each child referenced by name and school. This information was not shared with parents or school teachers, i.e., it was exclusively gathered for research quality control.



Screening Measures


Anamnesis (Santos, 2002)

Set of qualitative questions to assess general and specific child development in social, educational, psychological, and health dimensions. It was used as a screening tool for exclusion criteria, as it included questions regarding neurological, psychiatric or psychological disorders, and chronic use of psychoactive substances.



SES – Brazilian Association of Marketing Research Institutes Scale (Associação Brasileira de Empresas de Pesquisa [ABEP], 2008)

The Criteria of Economic Classification Brazil is an index consisting of a series of 11 questions about the possession of durable goods and the educational level of the head of the household.



Schooling Achievement Test (Stein, 1994)

Set of three subtests: (1) Writing task: In which the experimenter reads out loud a maximum of 34 words and children are required to write them; (2) Reading task: a paper with 70 words is presented to the child who is asked to read; and (3) Arithmetics task: This subtest is composed of two calculation modalities: the first one, contains three oral calculations (for example, “if you had three sweets and won 4 more, how many would you have now?”); and the second test included 35 written calculations (from simple calculations, subtraction, multiplication, division to fractions and equations, with one to three digits) in a separate notebook in which children are asked to answer as many questions as they can. Each item presents a range of calculations in ascending order of difficulty, which are presented to children regardless of their school age. The dependent variable for each subtest was the sum of correct answers, and, consequently, the total score was the sum of the three subtests. In the original psychometric study with the SAT, the following Cronbach alpha coefficients were reported: (1) Written task = 0.95; (2) Reading task = 0.99; Arithmetics task = 0.93; and Total score = 0.99 (Stein, 1994).



Cognitive Measurement


Raven’s Colored Progressive Matrices Test (Angelini et al., 1999)

A measure of abstract visual reasoning, which assesses general cognitive ability, in other words, eductive ability (Raven et al., 1998). It is composed of three series with 12 items: A, Ab, and B. In each series, the items are arranged by increasing order of difficulty, each series being more difficult than the previous one. Easier items are always placed at the beginning of each series, which has the purpose of introducing the examinee to a new type of reasoning, which will be required for the following items. The items consist of a drawing or matrix with a missing part. Below the main drawing, six alternatives are presented, one which correctly completes the array. The child must choose one of the alternatives to the missing part. Angelini et al. (1999) presented satisfactory reliability (Cronbach alpha = 0.90).



Zareki-R – Battery of Neuropsychological Tests for Number Processing and Calculation in Children-Revised (Von Aster and Dellatolas, 2006)

Zareki-R is an international specialized pencil-and-paper battery test that assesses numerical cognition in school-age children. For this article, subtests were organized into five numerical cognition subtests as described below:


(1)Number sense – composed by (i) Counting dots- Children have to enumerate different sets of dots. The scoring system considers the number of correct responses and (ii) Perceptual estimation – The child has to orally give an estimate of the number of items shown in a picture, which is displayed for 5 s, for example, the number of balls in the picture (the precise answer is 57 balls); (2) Number Production – consists of three subtests: (i) Counting backward – the participant must count the dots backward, e.g., count the sequences from 23 to 1 and from 67 to 54; (ii) Dictation of numbers – the child is asked to write, in arabic numerals, eight numbers orally presented (e.g., 23); and (iii) Reading Numbers: The participant should read out loud eight numbers written in arabic numerals, such as 15 and 1900. (3) Number Comprehension – is comprised of three subtests: (i) Oral comparison – Eight pairs of numbers are verbally presented (e.g., 34601 and 9678) and the child must judge which one is the largest in quantity; (ii) Contextual estimation: The child must judge sentences in terms of coherence between quantities and context, for instance: “eight lamps in the same room” is “little,” “median,” or a “lot?”; (iii) Written comparison: Pairs of numbers in arabic numeral form are presented visually, for example, 13 and 31, and the child must judge which one is the largest. (4) Calculation: includes two subtests (i) mental calculation, in which eight additions, eight subtractions and six multiplications are orally presented; and (ii) Problem solving: The participant must solve orally presented numerical problems of increasing difficulty. For instance, one of the problems is, “Peter has 12 marbles. He gives 5 to his friend Ann. How many marbles does Peter have now?”. (5) The Positioning numbers on an analog scale is a measure of mental number line: in this subtest, a vertical line is presented in which the participant is asked to point and mark a specific position indicated by the experimenter. Moreover, the number line task from the ZAREKI-R differs from the classical number line estimation task (Berteletti et al., 2010; Schneider and Siegler, 2010) as the number line in the ZAREKI-R is vertical and not horizontal. For each subtest, the sum of correct answers was calculated, and the total score of Zareki-R is the sum of points in the tests mentioned above, which was used as the dependent variable. The battery also has a measure of phonological memory that is not included in the Zareki-R total score. The Memory of Digits requires the forward (FDS) and backward (BDS) repetition of digit sequences of increasing length. Its total score was used as a dependent variable.



The Brazilian normative sample of the Zareki-R (Santos et al., 2012) was formed by 172 children from the same region and cultural backgrounds, which were not attending any training at the time of the study; this sample was used as a normative data set for clinical comparisons. The re-test reliability indicated adequate test-retest reliability (0.87 over a 14-week period) for Zareki-R Total (Ribeiro and Santos, 2017).



Post-MT Self-Report Evaluation

This questionnaire was designed exclusively for this study to assess if children could identify MT effects through six different dichotomous questions: “After the MT did you: (1) improve your school learning?; (2) notice changes in the way you do math calculations?; (3) improve your grades?; (4) notice changes in your memory?; (5) notice modifications in your mood?; (6) notice alterations in your attention?” (Ribeiro, 2013; Ribeiro and Santos, 2017). Children were asked to answer with yes or no for each question.



STATISTICAL ANALYSES


(1)To investigate the effects of the MT on abstract visual reasoning, memory of digits and numerical cognition performance in DD and TD groups over 14 weeks at four-time points, a series of analyses comparing both groups were performed:

(2)Three separated 2 (Groups: DD and TD) × 4 (measurement time point: baseline, mid-test, post-test, and follow-up) repeated-measures ANOVA were performed for the following dependent variables: abstract visual reasoning percentile, the memory of digits subtest, and Zareki-R Total;

(3)A 2 (Groups: DD, TD) × 4 (measurement time point: baseline, mid-test, post-test, and follow-up) repeated measures MANOVA was performed having as dependent measures numerical cognition systems (number sense, number line, number production, number comprehension, and calculation). All preconditions for conducting ANOVAs and MANOVA were tested (normality and Mauchly’s test of sphericity), and no violation was found.

(4)A non-parametric Mann–Whitney U test to compare groups in Post-MT self-report evaluation items responses was applied since it included data that were not normally distributed;

(5)We also determined re-test reliabilities at different measurement time points for Zareki-R total.





RESULTS


Abstract Visual Reasoning and Memory of Digits

The first 2 (group: DD, TD) × 4 (measurement time point: baseline, mid-test, post-test, and follow-up) repeated measures ANOVA showed no main effect of groups, F(1,42) = 1.53, p = 0.22, MSE = 1149.53, η2p = 0.03, or time, F(3,126) = 1.57, p = 0.20, MSE = 106.81, η2p = 0.04. In addition, no interaction effect was found between groups and time points regarding the percentile of abstract visual reasoning scores, F(3,126) = 0.09, p = 0.97; MSE = 106.81, η2p = 0.002. Mean percentile ranks and standard deviations of abstract visual reasoning scores are displayed in Table 2. Concerning the 2 × 4 repeated-measure ANOVA conducted for the memory of digits subtest, a time effect was found, F(3,126) = 5.47, p = 0.001, MSE = 15.18, η2p = 0.11, in which, according to pairwise comparisons, baseline had lower scores when compared to post-test (p = 0.005) and follow-up times (p = 0.006). However, no group effect, F(1,42) = 2.19, p = 0.14, MSE = 74.92, η2p = 0.05, or interaction between groups and time points was observed, F(3,126) = 0.85, p = 0.47, MSE = 15.18, η2p = 0.02.



Numerical Cognition

The following ANOVA results for Zareki-R total revealed a main effect of group, F(1,42) = 46.04, p < 0.001, MSE = 710.86, η2p = 0.52. Pairwise comparisons revealed that the DD group had worse performance in the Zareki-R total score compared to the TD group (p = 0.001). A main effect of time was also verified, F(3,126) = 61.33, p < 0.001, MSE = 105.40, η2p = 0.59, in which comparisons showed that baseline results were lower as compared to mid-test, post-test, and follow-up test results (ps < 0.001). Finally, there was a significant interaction effect between group and times, F(3,126) = 10.97, p < 0.001, MSE = 105.40, η2p = 0.21. These interaction shows the effects of MT on the Zareki-R total changes according to groups.

To see whether groups differed with regard to numerical cognition abilities, we carried out the 2 (Groups: DD, TD) × 4 (measurement time point: baseline, mid-test, post-test, and follow-up) repeated measures MANOVA. The results showed a significant group effect, F(1,42) = 43.96, p < 0.001, MSE = 32.97, η2p = 0.51, in which the DD group showed lower scores than the TD group (p < 0.001).

To disentangle this significant interaction, we performed separate repeated measures ANOVAs for the DD and TD groups. Results indicated significant effects only for the DD group on number production- [F(3,63) = 36.54, p < 0.001, η2p = 0.63], in which pairwise comparisons showed that baseline score was lower compared to the other three assessed timepoints (ps < 0.001) and mid-test performance was lower than follow-up performance.

For number comprehension – [F(3,63) = 18.00, p < 0.001, η2p = 0.46], baseline performance was lower as compared to the other assessed timepoints (ps < 0.002); Calculation – [F(3,63) = 21.72, p < 0.001, η2p = 0.51], baseline was lower compared to the other assessment times (ps < 0.02) and Mid-test performance was poorer compared to the follow-up (p < 0.001) (Figure 2). We displayed in Table 3 mean and standard deviations of raw scores and the percentage of correct responses for numerical cognition systems in the four timepoints.


[image: image]

FIGURE 2. Pairwise post hoc tests among different times of the DD group percentage scores and standard error. ∗p < 0.05; ∗∗p < 0.01.



TABLE 3. Mean percentile (and standard deviation) of CPM, raw scores (and standard deviation) and percentage of correct answers on numerical cognition assessment for DD and TD groups at four-time points (baseline to follow-up).

[image: Table 3]In order to compare group performance on numerical cognition, the data was analyzed via a t-test for independent samples for each numerical cognition system with a Bonferroni correction for multiple tests resulting in a significance level of p = 0.012 (p = 0.05/4 – four timepoints). Results revealed higher scores for TD group on number sense at Baseline, t(42) = −3.23, p = 0.002; On number production at Baseline, t(42) = −5.07, p < 0.001; On number comprehension at Baseline, t(42) = −5.25, p < 0.001, mid-test, t(42) = −3.36, p = 0.002 and follow-up, t(42) = −3.49, p < 0.001; On Calculation at Baseline; t(42) = −7.39, p < 0.001; mid-test, t(42) = −5.36; p < 0.001; and post-test, t(42) = −3.31; p < 0.01; Significant statistical results are shown in Figure 3.
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FIGURE 3. Mean percentage of correct responses and standard error on numerical cognition components, comparing the DD group, and the TD group. ∗ps < 0.012.




Post-MT Self-Report Evaluation

To investigate whether groups differed in the self-report evaluation of learning, math learning, grades, memory, mood, and attention after the MT, we carried out six separate Mann–Whitney U tests. Results showed significant results just for self-reported memory capacity, U = 143, p = 0.04, in which DD group showed more yes responses to higher memory capacity after the MT compared to the TD group. The percentage of children in each group who said yes on each of the questions is displayed in Figure 4.


[image: image]

FIGURE 4. Response percentage of the DD and the TD groups on the Post-MT self-report evaluation. ∗p < 0.05.




Test-Retest Reliability

The test-retest reliability was conducted to investigate the Zareki-R temporal stability. The test-retest reliability results using Pearson’s test detected strong positive and significant correlations between the test and retest for Zareki-R (Baseline – mid-test = 0.87, mid-test – post-test = 0.87, and post-test – follow-up = 0.87).



DISCUSSION

In this longitudinal, double-blind, and pseudo-randomized study with mixed design, the between-groups comparison tested for effects of the MT in children with DD compared to children with TD in measures of numerical cognition and abstract visual reasoning, while the within-group comparison tested changes at specific time points. Far transfer effects due to MT stimulation were investigated comparing both the DD and the TD groups at four assessments: Baseline, mid-test, post-test at the end of MT, and a Follow-up 10 months after the end of MT.

As far as we know, there are no other longitudinal studies with a follow-up currently available to contrast the efficacy of organic MT activities on numerical cognition and visual abstract reasoning nor data showing its effectiveness. Importantly, this study was carried out in a clinical sample, mostly understudied employing a proper operational diagnosis supported by psychometric measures and the medical manuals. In terms of epidemiology, our study followed a two-phase diagnostic assessment, i.e., the first phase comprised the screening of intelligence and schooling achievement, such as writing, arithmetics, and reading abilities and the second phase was the diagnosis (ICD-10, F81.2; World Health Organization [WHO], 2018) confirmation based on the Zareki-R’s cut-off criteria (Rotzer et al., 2009), with a validated battery for Brazilian children that allowed an accurate diagnosis. We found a similar prevalence rate to international studies (Butterworth, 2005; Shalev et al., 2005; Von Aster et al., 2007; Sigmundsson et al., 2010) and national ones that showed higher prevalence in boys with DD than girls (Bastos et al., 2016; Fortes et al., 2016). Moreover, our sample apparently had a rare phenotype of primary DD, i.e., children neither had comorbidities, nor other cognitive deficits apart from the ones in numerical cognition (von Aster and Shalev, 2007; Ashkenazi and Henik, 2010; Kaufmann et al., 2013; Ribeiro et al., 2017). The comparison between groups indicated that the DD group had lower scores at the baseline in many numerical abilities (Number sense, number production, number comprehension, and calculation) compared to the TD group. Clinically, i.e., considering normative data (Santos et al., 2012), only number line performance corresponded to the expected age mean score on the posttest, and the overall low performance confirms the diagnosis of DD (Rotzer et al., 2009).

Congruently to our first hypothesis, the longitudinal perspective revealed that children with DD that accomplished the MT outperformed themselves from the baseline to mid-test in number production, number comprehension, number line, and from the baseline to follow up in calculation. This result suggests that the DD group was more responsive to MT since they had room to grow in performance. By contrast, the TD group neither shows statistical nor clinical changes, since their mean scores were already equivalent to their age counterparts (Santos et al., 2012). This result is congruent with studies showing that MT could cause modest or null far-transfer in children with TD (Sala and Gobet, 2017).

Furthermore, it is essential to make clear that children in the DD and TD groups did not receive any additional training during baseline until post-test, and that formal math instruction at school was the same for all of them; only in the follow-up two of these children had started music classes unrelated to MT. Apart from that, changes do not seem to be due to successive assessments with the same tasks, i.e., learning effects. If this was the case, the retest-reliability would be lower (Spreen and Strauss, 1998), and performances in the tasks should be consistently better over time for both trained groups, which was not detected.

Observing numerical systems individually in children with DD, the data revealed improvements until 10 months after the post-test, which might be named as remediation. At least for 10 months after the post-test, children with DD retained gains in the number comprehension and the number line tasks. Changes in number line task after intervention are assumed as a core improvement in numerical cognition per se and associated with brain changes (Kucian et al., 2011). A plausible explanation for this result would be that the MT activities did facilitate symbolic representations (Graziano et al., 1999; Vaughn, 2000; Gromko, 2004; Schlaug et al., 2005; Nutley et al., 2014) when children were given tasks such as drawing the size or the tone of the sound.

Additionally, in the follow-up, the TD group outperformed the DD group in number production; even though based on normative data from the Zareki-R validation sample (Santos et al., 2012), the groups were equivalent. The calculation was the only ability that remained below average at the last time point, in defiance of slightly increased scores in the course of repeated assessments. The lower results in the calculation were influenced by the abilities to perform mental calculation and problem-solving tasks orally since the sum of these scores comprised the calculation system.

The resistance of these abilities to intervention across time is well established (Shalev et al., 2005; Mazzocco and Räsänen, 2013) and suggests that the DD children remain unable to follow the steps required to effectively perform the calculation (McCloskey et al., 1985; Skagerlund and Träff, 2016). However, bearing in mind the increasing trajectory of calculation after MT, perhaps remediation could be achieved with longer intervention. As would be expected in this neurodevelopmental disorder, the Zareki-R Total of the DD group is still lower than the TD group scores at this time point due to calculation deficits.

In the case of the number line, results indicated that this core ability of numerical cognition frequently impaired in children with DD is responsive to MT stimulation. Although the task we used differs from the classical number line estimation (c.f., horizontal one as Berteletti et al., 2010; Schneider and Siegler, 2010), it has been previously studied in computer assistance intervention. Successful performance in the vertical number line task is associated with comprehension of the connection between numerical magnitudes, ordinality, and precise number representation (Kucian et al., 2011; Käser et al., 2013) and we infer that MT stimulates this connection in children with DD (Michels et al., 2018).

These outcomes indicate that MT provided a fruitful basis for children with DD to access the symbolic numbers’ magnitude representation enabling learning in regular math classes, which conceivably corroborates, to some extent, the studies which used instrumental MT for number production and comprehension (Graziano et al., 1999; Vaughn, 2000; Gromko, 2004; Schlaug et al., 2005; Nutley et al., 2014).

As far as we know, this was the first study that used the MT as a remediation tool for children with DD, and the outcome suggests that even complex abilities, such as calculation, may improve with this kind of training. Despite the lack of untrained control groups, we can partially assume that our MT would be beneficial to mathematical knowledge because it produced far transfer effects in numerical cognition after controlling several variables that could influence groups performances. By contrast, regular math classes, and even conventional educational interventions, apparently might not cause significant changes in numerical cognition capacity according to follow up studies (Shalev et al., 1998, 2005; Mazzocco and Räsänen, 2013). Moreover, the Post-MT self-report evaluation indicated that children with DD were aware of their improvement in math and 60 to 80% of trained children spontaneously and explicitly associated math gains to MT.

On the baseline, the DD group performed abstract visual reasoning in equivalence to the TD group. There was no significant interaction between measurement timepoint and tested groups, revealing that MT did not produce a far transfer effect to the abstract visual reasoning, corroborating Sala and Gobet (2017). As previously demonstrated by Schellenberg (2004), the impact on IQ is relatively small regardless whether researchers use IQ subtests or the sum of the scores. Being so, abstract visual reasoning seems to be a particular task, which could not be influenced by MT. Nevertheless, differences in MT activities should be further studied to make clear on which aspects of cognition MT has a beneficial effect.

The far transfer effects for numerical cognition described here were confirmed by cluster analyses contrasting two-time points in a previous study (Ribeiro and Santos, 2017). The number of children assigned to the control group was larger on the post-test, i.e., eight children with DD normalized their math scores after the MT (Ribeiro and Santos, 2017).

The outcomes of this study indicate that children having mathematics difficulties could benefit from our organic MT to improve learning. At the same time, the organic MT motivated children barely familiar with music as art toward instrumental music education. Instrumental music teachers that are frequently involved in group music teaching and teaching in various educational contexts could incorporate some of these elements in their practice. For instance, the instrumental music teacher should teach apart from the technical aspects of playing a musical instrument, they should promote motivation to children express themselves through music, develop aural skills and ability to children be musically inventive which later on might result in interest to pursue instrumental music learning.

Furthermore, in our view, our organic MT is a pleasant technique that has the advantage of being accomplished at school and in mixed groups, which favors inclusion and socialization, in addition, it does not require mobility by parents and students, because the activities could be carried out at the school, requiring only an educator with formal musical education.


Strengths, Limitations, and Perspectives

This study describes the basic structure of an MT program and its effects in order to expand knowledge about the techniques that are suitable for cognitive remediation. Also, the protocol had specific tasks for different components of numerical cognition, providing a scrutinized view of these abilities.

One of the limitations of this study was the design, which did not include untrained DD and TD groups throughout the four-time points. It was not feasible since the screening phase, MT, and all assessments must occur while the child remains in the same school year. Otherwise, the cognitive scores, which are age- or schooling-related, would not be suitable for comparison with the baseline, even though we cannot ignore that the math content and practice might increase across the school year as the general development.

Considering the prevalence rate of DD, we should search for a new cohort of around 400 children to find another sample of 22 children. Moreover, this design was preferred due to ethical constraints since the ethics committee would not approve a research project having an untrained DD group. Nevertheless, our sample was considerably larger than in other studies with a similar design (Kucian et al., 2011; Ashkenazi and Henik, 2012; Michels et al., 2018). Furthermore, we controlled math classes on formal education to be similar across schools and also requested information regarding extracurricular courses confirming that children did not engage in extra activities besides the MT. Apart from that, we had normative data to contrast performances from the Zareki-R validation carried out by Santos et al. (2012), which, in a broad sense, are “untrained” children.

Although we applied rhythmic and melodic lessons, it was not our aim to investigate which of the two activities were most effective in numerical cognition. It would be important that researchers could systematize the findings of diverse MT strategies. However, another type of design should be applied, such as a crossover study to investigate each of the methods, for instance, an organic MT vs. a formal instrumental MT.

As for future directions, it is essential to replicate MT in other samples with DD and to explore its effects in other learning disabilities, aiming to understand possible transfers and neuroplasticity. Moreover, future studies may explore ecological transfer measures, such as children’s school grades across the school year, and also specific musical abilities, e.g., rhythmic and melodic, which can later be used for cognitive remediation of different types of learning disabilities, if possible, with neuroimaging techniques. In line with these considerations, future research will be essential to explore the efficiency and cost-effectiveness of such methods.



Conclusion

In conclusion, the DD group showed slight improvements in numerical cognition throughout 14 sessions of a brief MT, especially for number production, number comprehension, and calculation. Scores for calculation remained better for the DD group compared with their baseline, but lower compared to the TD group performance throughout the training, which shows that the calculation deficits seem to be longer-lasting in the DD group. On the other hand, the follow up indicated that the MT benefits in numerical cognition remained at least 10 months after training. Moreover, the organic MT seems to produce beneficial cognitive effects similar to those obtained with instrumental MT with the advantage of being appropriate for environments with socioeconomic disadvantage.
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Given emerging evidence that learning to play a musical instrument may lead to a number of cognitive benefits for older adults, it is important to clarify how these training programs can be delivered optimally and meaningfully. The effective acquisition of musical and domain-general skills by later-life learners may be influenced by social, cultural and individual factors within the learning environment. The current study examines the effects of a 10-week piano training program on healthy older adult novices’ cognitive and motor skills, in comparison to an inactive waitlisted control group. Fifteen participants completed piano training led by a music facilitator in small groups (max n = 4 per lesson class; two experimental, two waitlisted control groups). Data was collected using an explanatory sequential design: quantitative data from a battery of cognitive and motor tests was collected pre/post-test on all participants, with further post-test data from the waitlisted control group (n = 7). Qualitative data included weekly facilitator observations, participant practice diaries, and an individual, semi-structured, post-experiment interview. Bayesian modelling demonstrated moderate evidence of a strong positive impact of training on part A of the Trail Making test (TMT), indicating improved visuo-motor skills. Moderate evidence for negative impacts of training on part B of the Trail Making Test (and difference score delta) was also found, suggesting no benefit of cognitive switching. Qualitative results revealed that the group learning environment motivated participants to play in musical ensembles and to socialize. Motivation was optimal when all participants were happy with the chosen repertoire (participants reported they were motivated by learning to play familiar music) and when the facilitator observed that groups had formed cohesive bonds. Informed by these factors, exploratory analyses demonstrated strong evidence that a participant’s lesson class had an impact on post-test scores (TMT part A). These results not only demonstrate the extent of cognitive benefits of a short-term piano training intervention for older adults, but also the importance of considering the group dynamics in the learning environment.
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INTRODUCTION

There is increasing recognition that participation in music has the potential to benefit an individual’s health and wellbeing, but the full scope of these benefits and the best activities for optimizing outcomes are unknown (Krause et al., 2018). As the worldwide population is aging, it is important to explore the capacity for non-pharmacological interventions to stave off age-related declines. In order to understand the precise mechanisms by which arts engagement practices can help older adults to maintain physical and mental skills, we need hypothesis-driven, intervention-based research that incorporates quantitative measures to target specific motor and cognitive outcomes. At the same time, exploratory and qualitative methods can help to determine how these artistic activities can be delivered in a meaningful and practical way, while optimizing participants’ wellbeing gains. In the current study, we combined these approaches in investigating the benefits of learning piano for older adults.

Older adults experience a myriad of psychosocial benefits from learning to play a musical instrument, even beginning as novices and training over relatively short-term periods (Jutras, 2006; Bugos et al., 2007; Taylor and Hallam, 2008; Seinfeld et al., 2013; Varvarigou et al., 2013; Creech et al., 2014; Roulston et al., 2015; Bugos et al., 2016; Bugos and Kochar, 2017). A recent scoping review of eleven studies found a correlation between music playing and cognitive benefits for older adults (Schneider et al., 2018). As the majority of these studies are correlational and consider a broad range of different types of music activities, this means that the causal relationship between music instruction and wellbeing benefits for older adults is still undetermined. It is possible that it is not musical activity that causes these benefits: an alternate explanation may be that older people who choose to engage in musical activity also happen to have higher function. For this reason, we used an intervention-based design, assigning participants randomly into either an experimental group that received music training, or to a control group.

There are four existing intervention studies for healthy older adults in the literature that utilize a training program on a musical instrument in conjunction with, or instead of voice. Bugos and colleagues demonstrate that healthy older adults experience significant improvements in cognitive measures (particularly the Trail Making Test and Digit Span Test) as a result of piano training programs when compared against a control group (Bugos et al., 2007). Seinfeld and colleagues also show significant improvements in cognitive measures (one of these being the Trail Making Test part A) for a group of older adults involved in piano training programs as compared to other leisure activities (e.g., exercise or painting) (Seinfeld et al., 2013). A recent study using voice and percussion in rhythmic and improvization exercises (Biasutti and Mangiacotti, 2018) supports the hypothesis that older adults’ general cognitive skills are improved in comparison to those completing a non-musical control activity (exercise). Here, the experimental group showed significant improvements in the Mini-Mental State Examination, and a trend for improvements in the Trail Making Test Part A while the control group’s performance remained stable. A short-term mallet training program has also been shown to lead to significant increases in musical self-efficacy and a trend increase in performance of the Trail Making Test part B in comparison to an autobiographical discussion group (Bugos and Cooper, 2019). In our study, we also included the TMT, to test the hypothesis that piano training improves performance on this task.

Although gains in general cognition have been shown across these four intervention studies, music instrument learning may also be an effective task for improving fine motor skills. Sensorimotor function generally declines with age (Seidler et al., 2010), and performance of the upper limb in visuomotor tasks are also subject to this decrease (Lee et al., 2013). The tasks required in music instrument training, employing sensory, motor and multimodal brain regions, have been shown to stimulate brain plasticity (Zatorre et al., 2007; Altenmüller and Schlaug, 2015). This would suggest that auditory-motor training that is inherent in Western formal music instruction1 may be likely to improve an individual’s fine motor skill. Piano playing in particular trains both coupled movements across the fingers (used when manipulating objects with the hands) and individuated finger movements (independent finger use key to dexterity) (Furuya and Altenmüller, 2013). This is a contributing factor to the success of using piano training programs for rehabilitation [e.g., in stroke-affected hands (Villeneuve et al., 2014)], but it is unclear if this type of training is useful for maintenance or improvement in the context of aging. Preservation of domain-general fine motor skills may also benefit healthy older adults, supporting maintenance of skills required for numerous daily tasks involved in independent living. In the current study, we included tests of both cognitive and physical developments in older adults as a result of a formal Western facilitator-led music instrument training program.

Current research on the best practices for teaching music still has some way to go to fill the gap between promoting life-long learning in music, and the current research focus which is typically on child development, and sustaining engagement throughout adolescent years (Creech and Hallam, 2016; Krause and Davidson, 2018). It is clear that older participants in a variety of contexts gain cognitive, emotional and social benefits from developing the skills to play a musical instrument, taking place in a range of formal and informal learning environments (Veblen, 2012; Drummond, 2018). An increase in music-specific self-efficacy for older adults can occur even over relatively short time-frames (Bugos et al., 2016). Older adults frequently cite the ensemble nature of musical activities as a motivating factor to continuing engagement in learning to play an instrument (Roulston et al., 2015), with the social aspect of the ensemble offering its own wellbeing benefits through developing new relationships and decreasing isolation. With this in mind, it is important to clarify how these group music instrument lessons can be delivered meaningfully to take advantage of these features. As Andrea Creech, Susan Hallam and colleagues have noted in the Music for Life project (Creech et al., 2014), the effective acquisition of musical skills by later-life learners may be highly dependent on their subjective experiences in the dynamic learning environment, and the use of learning materials appropriate to their abilities and interests. Choice of repertoire, opportunities for peer interaction, and good use of aural/visual materials contributed to the learners’ satisfaction with the program. The authors noted the importance and influence of the facilitator (both their interpersonal and teaching skills) on the outcomes of older adults’ informal music learning (Creech and Hallam, 2016).

It is important to consider that older adults are not a homogenous group; in reality there is a mixture of abilities, preferences, and cultural backgrounds within this population (Creech et al., 2012). Given that older adults’ physical and mental declines are experienced across a wide spectrum that does not simply align to chronological age, it is entirely possible that a group of novice learners will comprise a mix of abilities. The field of adult education acknowledges older adults not only as a group potentially with reduced ability, but also as a group rich in knowledge, experience and motivation (Dabback and Smith, 2012).

As fine motor skills (coupled and individuated finger movements) are developed when learning to play the piano, our research question considered: to what extent are fine motor skills developed within a short (10-week) piano training program associated with improvements in domain-general fine motor skills for older adults? Our hypothesis was that the participants who had received training would show more improvements in general motor skills than those who had not received the training2. By collecting participants’ subjective experiences of the program, we also planned to examine the important elements of music training programs for older adult novices. School-age students’ motivations to continue engagement with music training have been shown to be related to fulfilling basic needs in competence, relatedness and autonomy (Evans et al., 2013). Through the paradigm of continuing learning and life-long learning, we can expect older adults to differ from young students in terms of their motivations and experiences (the learner), their independence and choice of how and where they learn (context), and their process of learning (Roulston, 2010). Older adults are generally expected to be more independent learners who are keen to be in control of their learning (self-directed). This self-directed learning is seen as a tenet of andragogy (the methods and principles behind older adult teaching and learning) but the extent to which this is evidenced in music learning appears to vary across groups of older adults in different musical contexts, e.g., in community ensemble rehearsals (Kruse and Texas, 2009). Differences in older adults’ motivations and degree of self-directed learning may also contribute to how a group learns together, with challenges arising from differing levels of expertise, and different ways of relating and belonging to a larger community (Kruse and Texas, 2009; Kruse, 2012). Older adults vary in terms of their expertise, their experience, and how they want to learn; each of these elements cannot be considered individually, as they exist in tandem with a wide variety of personality and social characteristics. The group dynamics are important as they are often key to sustaining motivation to learn (Veblen, 2012). Music educators themselves see a need to shift music training from a standpoint of expertise training to one involving different cultural and social aspects of music (Krause and Davidson, 2018). It is pertinent, therefore, to consider some of the social aspects of music lessons for older adults; how these might be important and how these might influence their acquisition of skill as well as their wellbeing outcomes. We did not manipulate the group cohesiveness, or personality types assigned to any one class in the current study. Instead, we performed post hoc comparisons between the various classes to examine whether group dynamics were related to individuals’ cognitive and motor achievements.



MATERIALS AND METHODS


Design

The current study used an explanatory sequential design within an intervention design (Creswell, 2015): essentially, in the context of running an intervention study with pre/post data collection, quantitative data was collected at timepoints pre and post the intervention, and qualitative data was collected throughout and on completion of the intervention. This allowed us to capture participants’ subjective experiences of the program, as well as their progress in acquiring domain-specific instrument-playing skills and domain-general cognitive and fine motor skills.

On recruitment, participants were allocated into either an active experimental group or a waitlisted inactive control group who received the music instrument training after the 2nd set of tests had been conducted. This control group submitted to a further round of post-tests once they too had completed the intervention. Test timing and group allocation can be seen in Figure 1.


[image: image]

FIGURE 1. The structure of the experiment. All sets of tests are identical at each timepoint. Note that the second set of tests undertaken by the waitlisted control group serve as the post-test relative to their first set of tests; but they serve as the pre-test to their third set of tests (which are post-tests).




Participants

Participants were recruited in response to local newspaper and social media adverts (volunteer sampling). Seventeen older adult novices were recruited to the project (13F, 4M, age M = 70.9, SD = 5.5 years) under the following inclusion criteria: (i) aged 65 years or over, (ii) less than 2 years of formal music instrument training, (iii) no physical impairments to the hands or arms, (iv) no cognitive impairments, (v) normal to corrected hearing and vision. All participants were right-handed. Inclusion criteria (ii), (iii) and (v) were assessed via participant self-report. Before baseline testing, all participants were screened for cognitive impairments [inclusion criteria (iv)] using the short version of Addenbrooke’s Cognitive Examination III (M-ACE) (Hsieh et al., 2013) and were required to achieve a score of 25 or above.

A previous pilot study using a similar training program had revealed large variability in terms of participants’ initial fine motor skills at pre-test, despite being matched for age, gender and general cognition. As a result, participants for the current study completed the Disabilities of Arm, Shoulder and Hand (DASH) questionnaire (Hudak et al., 1996) prior to pre-testing. Participants were randomly allocated to either an active experimental group (n = 9) or a waitlisted inactive control group (n = 8), matching as much as possible for DASH score, age and gender.

Two participants withdrew after pre-tests had been conducted: one participant from the waitlisted control group could not attend the training program on the day of the week available and so chose to withdraw, the other participant from the experimental group withdrew after completing the training program but did not complete post-testing. One participant in the waitlisted control group withdrew after completing post-testing but before receiving the training program. This participant’s pre/post data for the control period was retained.

The remaining participants in each group who completed both pre and post testing did not significantly differ in age [t(13) = −0.72, p = 0.48, CI difference = −7.48, 3.73], or DASH score [t(13) = 0.62, p = 0.55, CI difference = −4.08, 7.35].

Participants in each group (experimental or waitlisted control) were then allocated to four separate classes (two for the experimental groups, E1 and E2, two for the control groups, C1 and C2, each group with a maximum of n = 4) depending on convenience in terms of the timing of the lessons each week. The distribution of males to females3 for each of these classes was 1:3 with the exception of class C2 where the male participant assigned to this class withdrew from the study.

Ethics approval was obtained from the Human Ethics Committee at Western Sydney University. Information sheets were distributed to participants on initial contact with the research team. Capacity to consent was assessed during initial contact with participants when arranging baseline testing sessions (email and phone), and at baseline testing when participants were asked to confirm their understanding of the study by explaining the key points in their own words. Participants were informed they had the right to withdraw at any time without consequence. Continuing consent was assessed each week in the training program, with the opportunity to discuss any questions surrounding the research project in each training session and in pre and post testing. Anonymity was ensured by collecting data in a re-identified manner (using participant codes): this was chosen to allow the different data types for one participant (paper-based, computerized files) to be linked. Interview data was not anonymous on collection on the completion of the experiment (collected by the first author), but transcripts were stored in a de-identified manner for analysis (by first and second authors). The second author’s dual role as researcher and facilitator posed certain ethical issues surrounding the anonymity of participants and the subjectivity of analysis that were addressed as such: (1) The facilitator was not involved in any of the recruitment or consenting procedures with the participants, nor any of the data collection sessions (pre-/post-testing and interviews), (2) The facilitator only had access to the de-identified interview statements as part of the analysis, (3) The facilitator and first author independently analyzed the qualitative data and agreed on revised themes.



Training Program

The same single facilitator delivered all of the lessons in the 10-week training program to all of the participant groups. The training program consisted of 10 lessons, each of 60 min duration, supplemented by at-home practice specified at 30 min per day (total intervention duration was approximately 600 + 1800 min). The time taken for at-home practice was monitored through participant practice diaries (see section Practice Diaries). All lessons incorporated three main elements to a varying degree: (i) exercises/warm-ups, (ii) playing of melodies, and (iii) ensemble playing tasks. Earlier lessons had an emphasis on exercises and melodies, with the later parts of the program more strongly emphasizing ensemble tasks. Exercises and warm-ups involved simple sequences to familiarize participants with the notated symbols, different pitches and durations of notes. Melodies were planned to be increasingly complex along the 10-lesson program, with increasing duration (number of notes), pitch range and rhythmic complexity. Difficulty was also scaled in terms of hand position required to play the melody, e.g., melodies in the beginning of the program had a narrow pitch range and could be achieved by the hand staying in one position on the piano. Melodies with greater difficulty often involved having to change hand position. Ensemble tasks involved learning different parts (melody plus one of chords, bass line or a counter-melody), and playing these either in unison, or as part of a turn-taking exercise. More than one type of ensemble task could be included as part of any one song.

All materials in the program were delivered using the simplified notation system Figurenotes. Figurenotes was developed in Finland in the mid-1990s, designed primarily to increase accessibility to learning and performing music through lowering the cognitive demand associated with learning and processing musical notation (Kivijärvi, 2019)4. The use of Figurenotes in educational and therapeutic settings is now spreading beyond Finland (Criswell, 2014), and is being found effective with people from a diversity of age groups and functional abilities (Ruokonen et al., 2012).

Figurenotes is a concrete, matching system where the pitch and octave of a musical note are represented by a figure of a specific color and shape respectively. The colors and shapes of the visual symbols on the score are exactly matched by stickers applied to the keys on the instrument being used. Note duration is depicted by the horizontal length of the figure, with a note two beats long in duration being depicted twice as wide as a one-beat note, and so on. The tasks required of playing from traditional notation involve (i) reading a symbol, (ii) converting that symbol, and (iii) using the appropriate motor action to play the required note. Using a simplified notation system such as Figurenotes aims to reduce the conversion step needed so that it becomes a matching task.

Repertoire was initially selected by the facilitator to include simple exercises, children’s (nursery rhymes) and adult’s material (e.g., a mixture of Western popular songs and well-known classical melodies). Where possible in the training program, well-known songs were presented with lyrics in order to prompt participants’ memory of the melody, and to aid in recall when playing. Participants were asked for their selections of repertoire early on in the program, and these choices were incorporated for the classes in later weeks when possible.



Screening Measures


Addenbrooke’s Cognitive Examination III Mini Version (M-ACE)

The mini version of the Addenbrooke’s Cognitive Examination-III assesses cognitive performance in terms of attention, memory, verbal fluency, language and visuospatial abilities (Hsieh et al., 2015) and provides high diagnostic accuracy for screening of Alzheimer’s disease (Matiás-Guiu et al., 2017) and other dementias (Hsieh et al., 2015). Scores are summed across various tasks to give a total out of 30, with higher scores reflecting better cognitive performance. Two cut-offs are identified in Hsieh et al. (2015) for the use of screening participants for research, the upper being a score of 25, and the lower being a score of 21. A specificity of 1 is obtained at this lower cut-off. All participants in the current study achieved a score of 25 or above.



Disabilities of Hand, Shoulder, and Arm Questionnaire (DASH)

The DASH (Hudak et al., 1996) is a 30-item self-report questionnaire that asks participants to rate the severity of symptoms in their shoulder, arm and hand (e.g., weakness, tingling or pain) and abilities to perform a variety of activities of daily living (e.g., preparing a meal, carrying a shopping bag or briefcase, or pushing open a heavy door) in the past week. The DASH has high internal consistency (Cronbach’s alpha = 0.96) (Kennedy et al., 2011). High reliability and validity has been demonstrated in patients with disorders of upper extremities (Turchin et al., 1998) as well as cross-culturally (Atroshi et al., 2000).



Pre-/Post-cognitive and Motor Tests

All cognitive and motor tests were assessed both at pre and post-test, and were administered by a member of the research team blinded to group allocation5,6. It should be noted that the final set of post-tests administered to the waitlist control group upon completion of the training program would have identified these participants to the researcher as being part of the control group, so the process cannot be considered fully blinded.


Trail Making Test (TMT)

The Trail Making Test assesses participants’ visuo-motor skills, sequencing, processing speed and cognitive flexibility (Bowie and Harvey, 2006). Part A consists of 25 numbered circles on a piece of paper which participants have to join up in consecutive order by drawing a line with a pencil. Part B is more challenging in terms of executive control and visual search: it consists of 25 circles including both numbers and letters. Participants have to draw lines between them in ascending order alternating between the numbers and letters. The TMT Part A has been validated primarily for visuoperceptual abilities and Part B for working memory and cognitive switching (Sánchez-Cubillo et al., 2009), although is susceptible to practice effects in short time periods (Bowie and Harvey, 2006). Scores are the time taken to complete parts A and B. Additionally, the difference score delta (time for part B – time for part A) attempts to isolate the part of the score attributable to performance on cognitive switching.



Jebsen Taylor Hand Function Test (JTHFT)

The Jebsen Taylor Hand Function Test is an assessment of a range of uni-manual tasks that are required in activities of daily living (Jebsen et al., 1969). This test shows high interrater reliability (r = 0.82–0.91) and high stability, particularly for adults aged > 60 (r = 0.84–0.85) (Poole, 2011). The Jebsen Taylor Hand Function test comprises a collection of seven activities carried out by the participant’s non-dominant hand, and subsequently by their dominant hand: (i) writing, (ii) simulated page turning, (iii) lifting small objects, (iv) simulated feeding, (v) stacking, (vi) lifting large, lightweight objects, and (vii) lifting large heavyweight objects. Each task is timed, and the times for all activities are summed into a total score, one each for the participant’s non-dominant and dominant hand.



Visuomotor Synchronization Task

Participants completed a visuomotor synchronization task to assess fine motor function and visuomotor coordination (Varlet et al., 2014). This task involved the presentation of a visual pacer (a red circle) on a computer screen, which would periodically oscillate across the horizontal axis at a frequency of 1 Hz for a duration of 60 s. Participants were asked to synchronize the movements of their right forearm (index finger extended) with the onscreen pacer. Their 3D movements were captured using the Polhemus wired motion capture system with a motion tracking sensor attached to the tip of their right index finger. Further details on the method of this task and calculation of outcome measures can be found in Varlet et al. (2014). The test used in the current study had two conditions pertaining to how the position of the finger sensor was mapped onto an onscreen visual circle reflecting the participant’s movement: (1) real-time, and (2) a delayed condition where mapping was delayed by either 3 or 4 samples, equating to a relative phase offset of approximately −36 degrees or −48 degrees respectively. These two delayed levels were counterbalanced across participants, and across pre- and post- testing such that one participant never received the same delayed condition for both. After two practice trials, participants completed 12 experimental trials (6 each for the real-time and delayed conditions). Results were calculated as the mean relative phase in degrees for each condition (normal or delayed), where 0 degrees was a perfect synchronization onscreen between the participant’s visual circle and the oscillating pacer, and 180 degrees was an anti-phase movement of the participant’s visual circle in comparison to the oscillating pacer.



Facilitator Observations

The facilitator responsible for delivering the music instrument training program recorded observations of each class after each weekly lesson. The facilitator decided on the types of issues to record from week to week depending on the events in each particular lesson. Observations included particular issues or noteworthy events (positive or negative) that were either individual or group concerns, e.g., aptitude, engagement level, perceived difficulty of tasks or progression in acquiring musical skill.



Practice Diaries

Participants were asked to keep daily practice diaries according with their at-home practice schedules. Paper forms were given to the participants at the beginning of the training program with space to record details on the exercise/song being practiced, and an approximation of the time spent on each. These were collected each week by the facilitator, with some participants opting to submit all practice diaries on the conclusion of the program. Although no space was given for participant comments, a few qualitative statements were recorded on the practice diaries. These were included in the qualitative analysis7.



Post-program Semi-Structured Interview

Participants were invited to complete a semi-structured interview over the phone after completing the training program. Interviews were conducted at a different time and in a different format to the post-testing sessions in order to preserve blinding of the assessor. Six of the participants completed this stage.

Seven questions were based on Brookfield’s Critical Incident Questionnaire (Brookfield, 1995), for example, asking participants to reflect on moments when they were most engaged, or most distanced from the activities. A further nine questions asked participants their opinions on a variety of aspects of program design including (i) the choice of repertoire, (ii) being able to practice with a piano at home, (iii) the use of Figurenotes as a notation system, and (iv) whether participants had noticed any differences in their musical or other skills as a result of the program.



Data Analysis

The current study involved quantitative data analysis from the general cognitive and motor skills tests, as well as qualitative data analysis from the collected observations, practice diaries and interviews. Quantitative analysis was first conducted on the collected data to test the main hypothesis that training would lead to improvements in cognitive and motor skills (confirmatory analyses), with further analyses informed by qualitative data results concerning potential class differences (exploratory analyses).


Quantitative Data Analysis

This paper reports quantitative analyses for all tests which included a physical fine motor component [Trail Making Test (TMT), Jebsen Taylor Hand Function Test (JTHFT), and Visuomotor Synchronisation Task]. This comprises a total of seven different measures, denoted JTHFT_dom, JTHFT_non_dom (from the Jebsen Taylor Hand Function Test), TMTA, TMTB, TMT_delta (from the Trail Making Test), and Polhemus, Polhemus_del (from the visuomotor synchronization task). For each type of measure, a Bayesian regression model predicted the post-test score (dependent variable) using a number of predictors (independent variables). To facilitate understanding of these variables, Figure 1 shows how the tests undertaken in the study were designated as pre-tests and/or post-tests. Note that the experimental group had a total of two sets of tests, while the waitlisted control group had a total of three sets of tests. For the latter group, the second set of tests served as both a post-test (with respect to the first set of tests) and as a pre-test (with respect to the third set of tests).

The regressions were all Bayesian. An advantage of Bayesian regression is that, given the observed data and a prior distribution (see the next paragraph for a discussion of priors), it calculates the whole posterior probability distribution of each effect rather than only a point-estimate of the most probable effect of each predictor. This allows for credibility intervals to be calculated; unlike the confidence intervals in classical regression, credibility intervals have a straightforward and intuitive meaning: given the model and the data, the 95% credibility interval of an effect is the interval we can be 95% certain contains the effect’s true value. It also allows evidence ratios to be calculated; these are probability ratios (odds) in favor of directional hypotheses (such as a given effect being greater than zero). Due to our use of a Bayesian approach, we do not report classical p-values; instead, we focus on effect sizes and evidence ratios.

Another advantage of Bayesian regression is that we can use weakly informative priors (Gelman et al., 2014), which formalize sensible expectations of the range of effect sizes and, in so doing, minimize the possibility of erroneously large effect sizes such as may result from fitting small or noisy data sets. Given that all the data were standardized before entering into the models, this can be captured with a student t prior with 3 degrees of freedom, a mean of zero, and a scale of 1; this encodes our prior belief that the most likely effect (β) of each predictor is zero (i.e., the “null” hypothesis of no effect) but also allow for effects of a reasonable size – small to medium effects are likely, large effects are less likely, extreme effects (i.e., effects with magnitudes greater than 3) are highly unlikely. This prior was used for the effect of each predictor in each model. The models were run in the R package brms (Bürkner, 2017, 2018), which is a high-level interface for Stan – an open source platform for full Bayesian statistical inference with MCMC sampling (Carpenter et al., 2017). For the models which used random effects, the brms default prior for random effects was used; all priors are detailed in Supplementary Materials.

The predictors used in the regression models were:

	
• test_pre ∈ ℝ is the pre-test score for the respective outcome measure.

• is_trained ∈ {0, 1} is a 2-level categorical variable indicating whether the participant has completed the training program at the time of the post-test. This variable can be only 1 for the experimental group; 0 or 1 for the waitlisted control group.

• n_pretests ∈ {0, 1} is a 2-level categorical variable indicating whether the participant had previously undertaken one pre-test at the time of their post-test (coded 0), or whether they had previously completed two pre-tests at the time of their post-test (coded 1). This variable can be only 0 for the experiment group, 0 or 1 for the waitlisted control group.

• age ∈ ℝ is the age of the participant.

• DASH ∈ ℝ is the DASH score obtained as a screening measure (detailed in section Disabilities of Hand, Shoulder and Arm Questionnaire (DASH)).



Using the pre-test score as a predictor of the post-test score is a flexible alternative to simply regressing the difference between the pre- and post-tests (Gelman and Hill, 2007); we would expect this predictor to have a strong positive impact on post-test score. The categorical variable is_trained is of key interest here – it allows us to assess whether the treatment has had an impact on the post-test score, relative to no treatment. The number of pre-tests undertaken by each participant, for a given post-test, controls for possible improvements gained by additional practice or, in the opposite direction, for an accelerating performance decline over the time period of the experiment. Age and DASH are covariates that are not of direct interest; they are included because they are pre-treatment variables that can control for any possible imbalance across the groups.

With the exception of the Polhemus post-test scores, all continuous variables were standardized. Linear models were used for JTHFT and TMT scores. The standardizations mean that these models’ coefficients represent standardized effect sizes; for example, the coefficient for is_trained estimates the number of standard deviations by which the post-test changes after training. The Polhemus data are phase angles, hence lie in the interval [−180, 180) degrees; the absolute value of these were taken because we are interested in phase error, and the resulting values were divided by 180 to put them into the unit interval [0, 1); hence the units of phase error are, here, half-turns. Beta regression with a logit link function is appropriate for data in the unit interval. The logit link function means that interpretation of the coefficients (effects) is more complex than in the linear case: given an is_trained coefficient of β, the untrained phase error ϕ0 is multiplied by [image: image] after training. This means that the change in the phase error, after training, depends not just on the coefficient but also on the untrained phase error. In general, coefficients greater than 0 increase the untrained phase error; coefficients below 0 decrease the phase error. Supplementary Figure 2 shows how a unit increase in a predictor changes phase errors as a function of its original value and of its estimated coefficient β.

For each of the seven types of measure, four regression models were compared – using approximate leave-one-out cross-validation (Vehtari et al., 2017) – to assess their ability to predict out-of-sample data. A “maximal” model (Barr et al., 2013) had interactions between is_trained and age and between is_trained and DASH, and also had a group-level (random-effects) intercept, grouped by participant, to take account of random variation of participants’ abilities in the post-test. This maximal model was reduced in three ways: by removing the interactions, by removing the group-level intercept, by removing both the interactions and the group-level intercept. For every type of measure, the model without the interactions out-performed models with the interactions. In all but one case (the delayed Polhemus measure), the model without the group-level intercept performed best. The reported results are from these best-performing reduced models.

To qualify the evidence for or against any given hypothesis (e.g., that an effect is greater or less than 0), we followed guidelines (proposed by Jeffreys, 1961 as cited by Dienes and Mclatchie, 2018; Kruschke and Liddell, 2018), which state that evidence ratios of 1–3 represent no evidence for the tested hypothesis; evidence ratios of 3–10 are “moderate” evidence for the hypothesis; evidence ratios of 10–30 are “strong” evidence; and evidence ratios above 30 are “very strong” evidence. The inverse of these ratios reflect evidence against the tested hypothesis; that is, evidence ratios of 1/3–1/10 show moderate evidence against the hypothesis, ratios of 1/10–1/30 show strong evidence against the hypothesis, and so on. Note that these hypotheses test for an effect’s direction – the evidence ratio is the odds in favor of an effect being positive rather than negative (or vice versa). Although a type of Bayes factor, these directional tests are not equivalent to Bayes factors that assess the evidence for or against the point-null hypothesis of precisely zero effect.



Qualitative Data Analysis

Qualitative statements were integrated from the two main sources at the point of analysis, (i) facilitator observations, and (ii) participant post-program interview transcriptions, to allow for a multi-viewpoint assessment of the training program. Thematic analysis (Braun and Clarke, 2006) was performed using the following procedure: (1) familiarization with the data, (2) generating initial codes, (3) searching for themes, (4) reviewing themes, (5) defining and naming themes, and (6) producing a report. Steps 1-4 were performed independently by the first and second authors. The revised themes and subcategories were then agreed between the two coders, and Steps 5–6 completed. Codes generated for the qualitative statements retained an indicator of the data source (participant or facilitator).



RESULTS


Confirmatory Analyses of Quantitative Results

Confirmatory analyses were run with Bayesian regression models (with group-level effects, where desirable) to test the effects of the music training intervention on the outcomes of participants’ motor skill tests, controlling for the number of pre-tests the participant had conducted, their age and their DASH score. For each outcome measure, estimated effects, standard errors, 95% credibility intervals, and evidence ratios from hypothesis tests on the effect of training are reported in Table 1. Full summaries of each model are included in Supplementary Materials.


TABLE 1. Hypothesis tests for the effect of training.

[image: Table 1]There is no evidence that training has either a positive or a negative impact on either of the Jebsen Taylor hand function tests. There is moderate evidence that training has an impact on all three trail making tests; however, although the impact is positive for part A (effect = −0.3 = −1.9 s, evidence ratio = 3.03), it is negative for part B (effect = 0.48 = 11.8 s, evidence ratio = 0.17) and their difference score (effect = 0.51 = 11.8 s, evidence ratio = 0.18). There is no evidence that training has either a positive or a negative impact on either of the Polhemus tests.



Qualitative Results

Six main themes were created from the collated qualitative statements made by the facilitator (facilitator notes) and the participants (practice diaries and post-program interviews): enjoyment, intellectual challenge, lessons, practice, groups, and benefits. These themes, their associated sub-themes and example statements from each are listed in Tables 2–6 along with the data source (participant or facilitator). The majority of themes included statements taken from both the participants and the facilitator (enjoyment, intellectual challenge, practice, groups). Participant-only statements appeared for lessons and benefits sub-theme (general). Facilitator-only statements described differences between individual participants and the classes (group sub-theme differences).


TABLE 2. Sub-themes and example statements from theme of Enjoyment.

[image: Table 2]

TABLE 3. Sub-themes and example statements from theme of Intellectual Challenge.

[image: Table 3]

TABLE 4. Sub-themes and example statements from themes of Lessons and Practice.
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TABLE 5. Sub-themes and example statements from theme of Groups.
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TABLE 6. Sub-themes and example statements from theme of Benefits.

[image: Table 6]
Enjoyment

Table 2 describes the main theme of enjoyment with sub-themes and sample statements provided. Participants clearly enjoyed the training program in general, and the facilitator noted the participants’ sophisticated appreciation of aesthetic aspects of the sounds produced (e.g., when combining ensemble parts like a melody and bass line in comparison to unison playing). Participants’ enjoyment was directly connected to their motivations for learning to play such as being able to learn a skill and/or repertoire that held a certain level of esteem (e.g., Beethoven’s Ode to Joy), or was familiar enough to everyone to be able to be “shown off” at certain occasions (e.g., Happy Birthday).



Intellectual Challenge

Table 3 describes the main theme of intellectual challenge with sub-themes and sample statements provided. The choice of notation system and selection of repertoire influenced how intellectually challenging the tasks were. Participants saw Figurenotes as a simple and approachable form of notation that allowed quick and easy entry into playing melodies from the first lesson. Familiarity with the chosen repertoire may have also aided the early success, as some participants noted that most of these songs were “in their head” already and that the notation simply provided a support. Although participants found tasks involving playing chords and melodies simultaneously quite complex, participants appeared to enjoy the results of being able to play these more challenging pieces. The variety of repertoire ensured that most participants enjoyed at least some of the songs (if not all), and also provided a range of difficulty levels.



Lessons and Practice

Table 4 describes the two main themes of lessons and practice with sub-themes and sample statements provided. Participants noted the importance and efficacy of the facilitator in this program, commenting on his supportive attitude and clear direction. Several participants expressed interest in continuing training after the program’s conclusion, but were concerned about the sustainability of using the Figurenotes notation. They asked for further Figurenotes resources, and also how to transition from Figurenotes to traditional notation. In terms of practicing between the lessons, participants all noted the importance of practicing and found this gave them continued motivation and enjoyment to consolidate the learning that had taken place that week. However, the facilitator noted that further instruction was often required in how to practice.



Groups

Table 5 describes the main theme of groups with sub-themes and sample statements provided. In general, the group format of lessons was a source of stimulation for participants’ progression, but was also at times a cause for frustration. From a social aspect, participants noted the general group enthusiasm and a keenness to assist one another. However, negative contributions to the social dynamic of the group included frustrations with others seemingly not paying attention, and anxiety as some participants noted that they were afraid to play incorrectly. Comments from both the participants and facilitator suggested that participants found the group format beneficial, especially when playing together as an ensemble. Participants enjoyed this group playing, particularly when this involved playing different parts at the same time – what could be termed co-operative ensemble playing. Both the facilitator and participants noted that participants expressed irritation with one another when playing together in unison, particularly when their co-performer would be playing at the wrong tempo. Differences between the classes were noted by the facilitator: some well-motivated participants in one of the classes appeared to initiate their own learning (self-directed), whereas other classes looked for more facilitator-led instruction. Facilitator comments were also made on the presence or lack of group cohesion.



Benefits

Table 6 describes the main themes of benefits with sub-themes and sample statements provided. Both the facilitator and the participants noted an improvement in manual dexterity. However, this was not universal as some participants noted that they had a good level of dexterity on entry to the program, and so did not notice much of a difference. Other benefits reported by the participants included increased self-awareness and self-efficacy. Many participants expressed that they had initially been unsure of being able to learn a musical instrument and were surprised by how far they could progress in such a short period of time. Other participants noted that they had seen changes in their memory and concentration but again this was not reported universally across all participants.



Exploratory Analyses of Quantitative Results

In keeping with the mixed methods explanatory sequential design of this study, exploratory analyses on the data were conducted for potential influences identified as part of the qualitative analysis. The facilitator’s perception of particular class differences in cohesion and amount of self-directed learning was used as motivation to directly examine the effect of class (C1, C2, E1, or E2) on the motor skill outcomes. The models can only test directly for differences between the impacts of training on groups C1 and C2 (comparing scores from the second and third sets of tests, see Figure 1).

This was achieved by running the models described in section Confirmatory Analyses of Quantitative Results but with an additional 4-level factor denoted class, indicating the class (C1, C2, E1, or E2) each participant belonged to (C1 was the reference level and treatment coding was used). This class predictor interacted with is_trained, enabling an assessment of whether or not the impact of training differed between classes. Due to the inclusion of this interaction, the n_pretests variable is removed to avoid a rank-deficient design matrix. For each outcome measure, Table 7 reports the estimated effects, standard errors, 95% credibility intervals, and the evidence ratios from hypothesis tests on the difference of the training effect between groups C1 and C2.


TABLE 7. Hypothesis tests on differences of the effect of training between classes C1 and C2.

[image: Table 7]The hypothesis tests show strong evidence that – for trail making part A – class C2 benefitted more from training than did class C1 (effect = −1.21 = −7.8 s, evidence ratio = 15.91). However, there is moderate evidence that – for the Jebsen Taylor non-dominant hand measure and the delayed Polhemus measure – class C2 benefitted less from training than did class C1: respectively, JTHFT_non_dom effect = 0.45 = 5.3 s, evidence ratio = 0.33; Polhemus_del effect =0.58, evidence ratio =0.23. See Supplementary Figure 2 for a plot showing how to interpret effects in the Polhemus models. Supplementary Figures 3–5 show plots of the training by class interactions for these three measures (Jebsen Taylor non-dominant hand, Trail Making Test Part A, and the Polhemus delayed condition). For the remaining four measures, there is no evidence of any difference between the impact of training on the two classes.



DISCUSSION

Our main hypothesis was that results of motor skills tests would improve as a result of a 10-week piano training program. We found moderate evidence to support hypothesized gains in part A of the Trail Making Test suggesting that training positively affected the participants’ visuo-motor skills. This confirms the similar effect seen by Seinfeld et al. in a 4-month piano intervention with weekly 90 min group lessons (2013). We found moderate evidence for negative impacts of training on part B of the Trail Making Test (and difference score delta), suggesting that our participants did not benefit from piano training in terms of more challenging executive function such as cognitive switching. This is in contrast with Bugos and colleagues’ (2007) positive results from a 6-month piano intervention with weekly 30 min individual lessons. Our training program at 10 weeks length may simply not be enough to see benefits above simple visuo-motor skills. However, our results show a performance decrease in TMT-B rather than performance maintenance. As the TMT-B is scored solely by completion time, we cannot disentangle potential reasons behind the decreased performance for our participants, which could include a change in participant’s motor skill, or a modified trade-off between performance speed and accuracy (Shmuelof et al., 2012). Beginner-level piano playing tasks emphasize pitch accuracy over speed (i.e., playing the correct sequence over playing the sequence at a set speed): it may be that within this short training period, participants have developed skills to play simple sequences (which transfers well into the numbers-only sequence of the TMT-A), but tend to approach more complex sequences (like the alternating number-letter sequence of the TMT-B) more carefully, prioritizing accuracy. Further research examining the development of transferred motor skills for complex sequences over several timepoints would be needed to support this explanation. We did not see hypothesized gains in the performance of daily fine motor tasks as assessed by the Jebsen Taylor Hand function tests and the visuo-motor coordination task. The transfer of skills into general fine motor function may require longer training times and, in the absence of follow-up testing, it is difficult to estimate how long these particular skills would require for consolidation. Following on from Schneider and colleagues’ recommendation to determine the level of musical exposure required to protect older adults from cognitive decline (Schneider et al., 2018), it appears that a short-term intervention (10 weeks) constitutes enough training to see positive benefits in simple visuo-motor skill. However, the question remains for older adult novices: what are the specific effects of the length of training, and when is the best time for an older adult to commence to gain optimal protective cognitive and motor benefits?

Another explanation for our results could be the potentially reduced cognitive load associated with using the Figurenotes notation system for the 10-week training program in place of traditional music notation. Difficulties in learning to read traditional notation are often cited by children and young adults as a reason for ceasing musical training (McPherson, 2005), and notation appears to be redundant at least for solving rhythmical problems (Owens and Sweller, 2008). However, it may be that the higher cognitive effort involved in learning to read traditional notation creates a more cognitively demanding task, and could lead to added cognitive benefit. Further research is required that establishes (i) the cognitive demand associated with different forms of musical notation (and the absence of notation), and (ii) the cognitive gain that is produced as a result of learning a musical instrument with each notation type.

From our qualitative analyses, we demonstrated that older adults have a range of motivations for taking up a musical instrument, and for these novices, the ability to connect with others, and learn a respected skill is important. Learners require a balance between motivation, the challenge, and the resources available to meet those challenges, much like we see in other musical groups for older adult novices (Davidson et al., 2014; Roulston et al., 2015; Lamont et al., 2018), and in older adults who have continued music playing long-term (MacRitchie and Garrido, 2019). Our qualitative results highlighted the high level of musical sophistication that older adult novice learners could bring to music lessons, and their aspirations to create beautiful sounding music. Aesthetically speaking, ensemble playing provides good opportunity for novice learners to create complex sounds together, and this was an aspect of the lessons particularly enjoyed by the participants. Students also often want to be able to play particular repertoire that holds esteem for their friends and relatives, or opportunities to share their new skills on family occasions (birthdays), or being able to connect with younger generations (e.g., playing with grandchildren).

Participants particularly noted their feelings of achievement, competence and increased self-efficacy after the training program; this aligns with self-determination theory (Krause et al., 2019), providing further evidence that music training programs may be linked to increasing wellbeing for older adults. Previous research has noted music-specific self-efficacy increases after short, intense training programs (2 weeks), noting that longer-term programs may be required for transfers to general self-efficacy (Bugos et al., 2016). After a 10-week program, our participants stated that they felt able to play the musical instrument (music-specific self-efficacy), but also made statements regarding their general ability to learn new skills, although this was not measured quantitatively. Our qualitative statements suggested that perceived progress was noted through individual practice, as well as the review of learned songs each week in the lesson structure. Further quantification of older adults’ self-efficacy both in domain-specific (music) and general terms after such a short-term music training intervention would be required to determine whether general gains could be made in this short time-frame.

Our exploratory analysis confirmed that there were differences in the impact of training on post-test measures (TMTA) between classes (C1 and C2). One main difference in the makeup of these two classes is the lack of a male participant in class C2. The study also did not collect information on participants’ education level or past/current professions which may have an impact on their underlying cognitive and fine motor abilities. However, by including each participant’s pre-test score, each model reported in the results fully accounts for any individual differences in underlying cognitive abilities relevant to the test being modeled. An alternative explanation is that group dynamics may play a role in the extent of motor skills development of the individual group members, although the current study did not collect any data to support this hypothesis. The characteristics behind different group dynamics and their specific effect on cognitive transfer of skills is a point for further research, although previous research would suggest that optimal, cohesive ensemble groups (at least for ensemble rehearsal and performance) are constructed when all participants feel musically ‘adequate’ for the group level and group members are perceived as welcoming and friendly (Pitts et al., 2015; Pitts and Robinson, 2016).


Limitations

The models in our analyses provided moderate to strong evidence (as reported by the evidence ratios) that the 10-week piano training program affected some of the domain-general fine motor skills outcomes. Although this represents one study in a limited number that quantify the causal effects of music instrument training for older adults, these results must be interpreted with caution. The current study used a waitlisted control design which ensured that all participants received the piano training, however, it was still subject to a small sample size (n = 15). This is comparable to Bugos et al. (experimental group n = 16, inactive control group n = 15) and Seinfeld et al. (experimental group n = 13, group experiencing other leisure activities n = 16), however, conducting analyses on small amounts of data means it is difficult to find convincing evidence of an effect in either direction. The main results in the current study show moderate evidence of an effect of training (TMTA), and a negative effect of training in part B of the same test. Although these parts of the test reflect differences in the level of executive functioning required to complete the task, taken together, this is still a mixed set of outcomes. As such, we have to be cautious of the evidence shown in cognitive training intervention studies of this size, this being typical of recent research in the music instrument education field. Difficulties with recruitment and retention of older adult novices, and the logistics required to facilitate a facilitator-led music instrument training program for any length of time may contribute to small sample sizes. In spite of this, further research is needed where substantially larger samples of older adult novices can be tracked through a longer-term training program so that we may adequately assess the broad cognitive effects of this type of program.

Out of the two other studies that report general cognitive improvements as a result of piano training programs for older adults, the current study may also be the first to report these results through a quasi-blinded process of assessment (Bugos et al., 2007 – blinding not reported; Seinfeld et al., 2013 – assessor not blinded). However, the final post-test results of our waitlisted control group may still have been subject to assessor bias. It is clear that further testing should be pursued with larger numbers of older adults, and where possible, fully blinded assessments conducted at all time-points. The facilitator observations, particularly regarding the attributes of the individual participants and perceptions of the class dynamics, may also be subject to bias: future research could include an independent observer present throughout the training program to further validate this data.

A strength of the current study is its comparison to participants who are in an inactive control group so we can accurately assess the impact of piano training. However, it is difficult to truly establish a group of older adult participants who are “inactive,” particularly as these were participants who were recruited precisely because they were keen to pick up a new skill. For this reason, using participants as their own controls is perhaps a more reliable comparison, although this has its own limitations in determining whether increases in performance over repeated tests are solely attributable to the intervention. Our study, and specifically our choice of analysis technique allowed this within-groups analysis of the control group participants, while accounting for the between-group differences of the experimental participants. Our analysis also accounted for the number of tests each participant had experienced at the time of the post-test assessment.

In further investigating the possible sources for class differences that lead to differences in cognitive impact of the piano training, our qualitative results demonstrated that differences between classes were apparent concerning the degree of group cohesiveness, as well as the levels of motivation and self-directed learning that took place. This particular result is currently only possible to examine through the lens of the facilitator observations. Further clarification of class differences could be explored via specifically designed measurements of motivation and preferences for self-directed learning before the commencement of the training program, as well as particular questions surrounding participants’ perceptions of cohesiveness of the class at the end of the program.



CONCLUSION

The current study provides evidence of mixed results concerning the effects of a short-term (10-week) piano training program on the domain-general cognitive abilities of a group of older adult novices. Positive effects of training were found for Part A of the Trail Making Test assessing participants’ visuo-motor skills. However, negative effects of training were found for Part B and the delta measure of the same test that indicated participants’ cognitive switching skills. Qualitatively, motivation was optimal when all participants were happy with the chosen repertoire (participants were motivated by learning to play music familiar to them) and the groups had formed cohesive bonds. The facilitator observed that groups tended to differ in terms of their cohesiveness, which may have been related to the makeup of individuals’ motivations and degree of self-directed learning. The degree of participant improvement in some of the quantitative measures was predicted by the particular class each belonged to. One explanation of this is that the class itself may impact the cognitive gains that individual participants in that class experience. Further research is required to find the active elements underlying these class differences. These results will make a direct contribution to the evidence base surrounding the use of music instrument training for older adults’ wellbeing and, in particular, give further guidance toward the structuring of group formats for these types of interventions.
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FOOTNOTES

1 As this is the type of music training that has been most tested in both correlational and intervention studies.

2 Formulating the hypothesis in this way also allows for the possibility of practice effects in all tests that may be observed in the control group.

3 Males are generally noted to have an advantage in cognitive performance particularly for visuospatial ability, however, males also appear to experience a steeper rate of decline for these skills (McCarrey et al., 2016). For this reason, the male participants were distributed such that each class initially contained one male.

4 The claim that Figurenotes reduces the cognitive load associated with learning an instrument in comparison to traditional music notation has not yet been experimentally tested.

5 The researcher responsible for administering the screening measures and all pre/post cognitive and motor tests was a doctoral student in experimental psychology, and received training on each of the measures from the lead researcher on the project.

6 This paper focuses on the results of all tests with a fine motor skills component. Further tests not reported here were administered assessing working memory (Digit Span test, Wechsler, 1997), mood (Profile of Mood States, McNair et al., 1981), and quality of life (WHO Quality of Life scale, Skevington et al., 2004). The results of these are to be reported in a future manuscript.

7 A very small number of statements were written on the practice diaries (n = 2, one statement each from two participants). For this reason, these statements were coded and added to the codes generated from the analysis of the participant post-program interviews.
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A recent paradigm shift in music research has allowed scholars to examine the macro- and micro-processes taking place within musical performance and underlying cognitive processes. Tying in with phenomenological theories of embodied perception and cognition, this paper focuses on bodily musical activity relevant to the acquisition of instrumental musical skills – the process of learning music. Dynamic interaction with musical instruments, accompanied by the interplay of action and passion, involves body image and body schema, whose status oscillates in different phases of the acquisition of instrumental musical skills; this interaction allows humans to direct attention from their bodily states – the proximal – to the quality of musical sounds and a unity of musical experience – the distal. It is thus argued that shaping music by means of playing a musical instrument can be conceived of as an embodied process, of understanding the forms of one’s own experience as related to the musical world that is created by one’s bodily activity.
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INTRODUCTION

Most acts of playing a musical instrument involve bodily activity based on diverse instrumental techniques; these in turn depend on the affordances and constraints that the musical instrument provides (Reybrouck, 2012; Altavilla et al., 2013; Krueger, 2014), and which the player perceives as such. Efforts to produce sounds effectively and refine one’s control of sound qualities (e.g., timbre) are a basis for the acquisition of instrumental musical skills – that can involve highly sophisticated bodily activity – even in the case of a digital instrument, enhanced with gestural interfaces (Ryan, 1992). Moreover, bodily activity based on instrumental musical skills which serve to generate and control sound can be characterized as “musical,” in the sense that it has an affinity to the characteristics of the perceptible musical sounds (e.g., duration, contour, and tension/relaxation) that it generates and shapes.

The acquisition of instrumental musical skills is not only relevant to professional musicians, but to every human being who strives for bodily activity dealing with sound in those extra-ordinary contexts (Dissanayake, 1992) where, unlike interaction in language, the activity is not necessarily directed toward a clear goal to be achieved (Cross, 2014). The acquisition of instrumental musical skills is therefore a subject both for the pedagogy of instrumental music and for theoretical and empirical music research investigating the processes taking place in music-making and musical listening.

This paper focuses on the extent to which the bodily activity involved in the acquisition of instrumental skills plays a role in understanding the forms of one’s own experience that are supposed to have a structural analogy to the characteristics of musical sounds that are generated and controlled by one’s bodily activity (see section “Understanding the Forms of Our Own Experiences”). Recent embodied approaches to cognition have led many scholars to re-think the concepts of cognition as well as the body – the latter regarding the relation between mind and body, and between body and environment (Gallagher, 2005; Thompson, 2007; Calvo and Gomila, 2008). Tying in with phenomenological theories of embodied perception and cognition, this paper attempts to characterize the physical activity involved in learning music within the context of the acquisition of instrumental skills as embodied musical activity.



DISCOURSES ON CORPOREALITY AND EMBODIMENT

The physical activity required to play a musical instrument is largely refined bodily motor activity – not including the programming activities used with the computer-as-musical-instrument (Mathews, 1963) that have recently given rise to and established a subgenre of computer music called “live coding” (Collins et al., 2003). What are we doing when we begin to learn how to play a musical instrument? We attempt to coordinate appropriate physical energy, corporeal postures and gestures to generate and control sounds. We often confront physical difficulties in playing the musical instrument, and develop the techniques used to overcome them, such as respiration and fingering techniques. Mastering such basic instrument techniques is, in general, the first step in the acquisition of instrumental musical skills. In this stage, the body is often treated as a machine, closely related to posthumanist visions of “a regulated control, technical transformation, or even elimination of the body that is experienced as something defective” (Becker, 2000, p. 22).

But the question of whether a conceptualization of the body as a thing is appropriate deserves thorough discussion. In discourses on corporeality carried out in the context of cultural and media studies in tandem with growing scientific and artistic interest in corporeal dimensions for some considerable time, the body is regarded – in line with Western modern thought – either as a thing or as a construct (List and Fiala, 1997; Barkhaus and Fleig, 2002). These discourses thus continue to amplify Cartesian mind-body dualism, according to which an incorporeal entity – res cogitans – is conceived of as clearly distinguishable from a corporeal entity – res extensa. When treated as a thing, the body is changeable and extendable; for example, fitness discourse revolves around the body’s physical performance, including its capacity, readiness and improvement, and therefore centers its mechanical processes. When treated as a construct, the body is considered a form of appearance accessible to the senses, as well as representing and making perceptible something transcending the body. The presence of the body as a construct serves as a representation of something incorporeal, and at the same time as a transparent means of making the essential substance – the being beyond the body (cf. Krämer, 2000) – accessible to the senses.

Likewise, it is remarkable that the traditional concept of “embodiment” as semantically related to “incarnation” (Di Stefano, 2019) – embodiment being an incarnation of a non-physical substance or the instantiation of an abstract substance that is supposed to be beyond and prior to the body – is largely in line with Cartesian mind-body dualism (Seifert and Kim, 2012). In this semantic variant, “embodiment,” characterized as a dualist concept of embodiment in the sense of “embodiment of” (Seifert and Kim, 2012, p. 84), refers to both the processuality that realizing, materializing and concretizing a non-bodily substance implies through the nomen actionis, and the result thereof. The processuality of an action is only related to corporeal processes that obtain a secondary and subsequent status. In other words: a two-world ontology is presupposed, incorporating a transcendental world that can be made available subsequently through its appearance and a world of experience that makes the former appear, and therefore makes it available (cf. Krämer, 2000). For instance, several research programs in cognitive robotics pursue an embodied approach in the sense that the studies of human abstract cognition involve corporeal processes concretely realizing cognitive capacities. A concrete example provided by the cognitive scientists and roboticists Rolf Pfeifer and Christian Scheier is the designing of “a module for wall-following within the agent” to achieve wall-following behavior, as opposed to designing “basic processes that together, interacting with the environment, engender this desired behavior” (Pfeifer and Scheier, 1999, p. 307). This means that research programs within cognitive science using a robot could be based on the notion of the “sense-think-act-cycle” (Clark, 2016, p. 176), and thus fail to scrutinize an epistemological and ontological dualism.

That being said, a radical transformation of thinking about the relation of the mind and the body has already begun, allowing for the establishment of a non-dualist concept of “embodiment” that can be characterized as “being embodied” instead of “embodiment of” (Seifert and Kim, 2012, p. 85). The embodied mind is regarded as a starting state, rather than a final state resulting from a process embodying an immaterial substance. More precisely, a state once conceived of as the result of a process – and that process having been understood as goal-directed – is considered to constitute a unity (cf. Seifert and Kim, 2012, p. 85). This is related to the concept of entelechy developed in Aristotle’s philosophy. Actuality (Greek: [image: image], energeia; Latin: actus/actualitas), the process of achieving a goal, is distinguished from the potentiality (Greek: [image: image], dunamis; Latin: potentia/possibilitas) of achieving a goal. Aristotle uses the term “entelechy” (Greek: [image: image], entelecheia; Latin: actualitas) to refer to actualization in general, the actuality resulting from actualization, or perfection of something in particular, as opposed to its mere potentiality; there is no separation between the goal (Greek: [image: image], telos) to be achieved, the achieved goal or function (Greek: [image: image], ergon), and the process of achieving the goal (Greek: [image: image], energeia). As such, the function to be achieved (e.g., percept; Greek: [image: image]), the function achieved (e.g., perception as the mental function; Greek: [image: image], aisthêma) and the process of achieving the goal (e.g., the act or process of perception; Greek: [image: image], esthesis) become unified (cf. Seifert and Kim, 2007, p. 933f.). A non-dualist concept of “embodiment” can be best understood in this sense of entelechy.

The most important contributions to a new conceptualization of embodiment emerged from third-generation approaches in cognitive science after cognitivist and connectionist ones: “embodied cognition” (Clark, 1997, 2016), “embodied cognitive science” (Pfeifer and Scheier, 1999; Pfeifer and Bongard, 2007), “situated cognition” (Clancey, 1997; Robbins and Aydede, 2009), “interactionism” (Agre and Rosenschein, 1996; Agre, 1997), “interactivism” (Bickhard and Terveen, 1995), and enactivism (Varela et al., 1991; Hutto and Myin, 2013) among them (see for an overview Calvo and Gomila, 2008). They depart from the cognitivist/connectionist presupposition of a two-world ontology incorporating “a pregiven outer world” to be recovered and “a pregiven inner world” to be projected (Varela et al., 1991, p. 172) and focus on (1) the coupling of action and perception, i.e., motor and sensory processes and (2) the coupling of agent and environment. In other words, sensorimotor interactions serve as a basis for embodied cognition. Furthermore, embodiment necessarily implies situatedness. This means that a picture of embodied activity is dependent on the situation in which that activity occurs – in the case of embodied cognition, “relatively local” (Robbins and Aydede, 2009, p. 3). Therefore, cognition is not decoupled from its environment, and thus from the environment’s affordances or constraints. Approaches to embodiment and situatedness in cognitive science, especially in artificial intelligence, are necessarily closely connected with robotics, in which not only the physical body itself, but also the embodied and situated interaction of an agent with its environment – including other agents within it – is foregrounded (Pfeifer and Scheier, 1999; Pfeifer and Bongard, 2007). In this context, “embodiment” is defined by the roboticists Dautenhahn et al. (2002) as founded on the functional relation between the system and its environment, rather than as a feature of a cognitive system situated in an environment (Dautenhahn et al., 2002, p. 400).



BODILY ACTIVITY IN PHENOMENOLOGICAL THEORIES OF EMBODIED PERCEPTION AND COGNITION

Maurice Merleau-Ponty’s phenomenology of perception is one of the main reference points in contemporary discourse on embodiment, used in cognitive science as a philosophical framework to tackle the issue of embodiment. In contrast to intellectualism and empiricism, Merleau-Ponty’s phenomenology insists that “[w]e must rediscover, as anterior to the ideas of subject and object, the fact of my subjectivity and the nascent object, that primordial layer at which both things and ideas come into being” (Merleau-Ponty, 1962 [1945], p. 219). Going beyond the separation of subject and object, he discusses the distinctions between inside and outside, between consciousness and nature, and between mind and body.

Merleau-Ponty’s La structure du comportement (1942) and Phénoménologie de la perception (1945) examine the natures of behavior and perception in the relationship between the organism and its milieu, which are based on circular, not linear, causality (cf. Merleau-Ponty, 1963 [1942], p. 15). John Wild’s preface to the English edition of La structure du comportement (1942) summarizes Merleau-Ponty’s point that human behavior is “neither a series of blind reactions to external “stimuli,” nor the projection of acts which are motivated by the pure ideas of a disembodied, worldless mind. It is neither exclusively subjective nor exclusively objective, but a dialectical interchange between man and the world, which cannot be adequately expressed in traditional causal terms” (Wild, 1963, p. xiv). For Merleau-Ponty, there is no transcendental ego that is independent of the dimension of the acting body in space and time (cf. Merleau-Ponty, 1963 [1942]). Accordingly, he understands perception as a mode of access to the world. Likewise, his investigation of the structures of perception is based on a theory of the body, with which he wants to do away with the ideas of a separation between res extensa and res cogitans, as well as of inside and outside. Where classical psychology and physiology treats the body purely as an object that can be observed, Merleau-Ponty distinguishes the body proper (“le corps propre”) as a source of the entire world in which it is anchored, which cannot be observed from an external position (cf. Wild, 1963, p. xv).

Here, the site of perception is the body, considered to be an empirical ego, and it cannot be described with the matrix of “subjective” vs. “objective”: “I am my body, at least wholly to the extent that I possess experience, and yet at the same time my body is as it were a “natural” subject, a provisional sketch of my total being. Thus experience of one’s own body runs counter to the reflective procedure which detaches subject and object from each other, and which gives us only the thought about the body, or the body as an idea, and not the experience of the body or the body in reality” (Merleau-Ponty, 1962 [1945], p. 198f.). The relation between the body and physical objects is not causal; it can rather be described as an “intentional arc” (Merleau-Ponty, 1962 [1945], p. 157) within which the body and its milieu are interdependent. The body is therefore a decisive moment in the constitution of an objective world. Events exist only within the milieu of physical behavior and perceptual situations. There are no “blind reactions” (Wild, 1963, p. xiv) to physical facts that are outside an organism.

Merleau-Ponty’s theory grounds the stability of perception not in the capacity of consciousness, but in physical habitual actions – such as playing musical instruments – which precede the emergence of cognition. These repeated bodily actions – which he calls habitus, and which can be learned on the basis of imitation – are not merely mechanical processes, but forms of knowledge. The body functions as a means of communication with the world, exemplified by the relation between touching and being touched. Merleau-Ponty calls this “double sensations,” by which he means that, when one hand touches another, the transition from one function to another takes place; the hand that is being touched can also be a hand that touches (cf. Merleau-Ponty, 1962 [1945], p. 118f.). The relation between the act of perception and the perceived object, i.e., inside and outside, is captured as an inseparable, chiastic relation: “The world is wholly inside and I am wholly outside myself” (Merleau-Ponty, 1962 [1945], p. 401).

The German media theorist Barbara Becker highlights this kind of dynamic interaction with the world while investigating the concept of a body that serves neither as thing nor construct, but is considered to be embodied and situated within the world and entering into a dynamic interaction with the world. Taking up the phenomenology-minded philosophical tradition, Becker characterizes this interaction as the chiasmus of action and passion (Becker, 2000): “We touch and are touched: we act, and all the while our body responds to the silent offers coming from the respective environments we’re in, and from the world around us. And this counterpart is also always acting and reacting in us” (Becker, 2000, p. 44).



CHIASMUS OF ACTION AND PASSION RELATED TO A DYNAMIC INTERACTION WITH THE MUSICAL INSTRUMENT

What role does this chiasmus of action and passion play in the embodied activity involved in the acquisition of instrumental musical skills? When we encounter a new musical instrument, whether mechanical or digital, its physical or virtual materiality offers resistance; this allows us to engage in a dynamic interaction with the musical instrument, during which we act and react in relation to its materiality. Typically, we begin this interaction in the role of a “patient” – i.e., one being affected by an agent, to apply the anthropologist Alfred Gell’s term (Gell, 1998). During the time we are learning how to engage with it, the musical instrument becomes a primary locus of agency, permeating our actions and intentions – which can thus be regarded as “affected.” There is a stage in the acquisition of instrumental musical skills wherein that agency is manifested, allowing the “patient” to shift to acting as an “agent” (Gell, 1998, p. 22).

The acquisition of instrumental musical skills is accompanied by the process of oscillation between affecting and being affected – “action and passion” – e.g., motor command based on auditory and tactile information. Through this oscillation, we develop resistance to the instrument’s materiality, and at the same time we establish direct tangible contact with the musical world that is created and shaped by this embodied musical activity. In this sense, such embodied musical activity can be conceived of as joined with the musical instrument, and the musical sounds being generated and shaped dynamically. In turn, the embodied activity gives rise to the pre-reflective bodily sense, which is accompanied by a double feedback loop consisting of auditory and kinesthetic/tactile feedback (Leman, 2007; Kim, 2010). For instance, we become used to the vibrotactile feedback of the musical instrument’s resonator through direct bodily contact or proximity; as a result, we attain bodily feelings while playing a musical instrument. We also learn instrumental musical skills using techniques that are appropriate to the controller (a keyboard, string, reed, etc.). Instrumental skills that are acquired are therefore closely related to the bodily techniques afforded and constrained by each musical instrument’s controller. A change in the controller’s characteristics – such as the material a string is made of, or resistance pressing a key – gives rise to an adjustment or new strategy of bodily techniques relying on our bodily sense, which, in routine embodied activity, remains pre-reflective.

This kind of pre-reflective bodily sense becomes aware if, and only if, our attention is directed toward the proximal, to apply Michael Polanyi’s term (Polanyi, 1966) – for instance, the bodily state while using bodily movements dependent on the various physical characteristics of the controller of the musical instrument, and/or a specific characteristic of the musical sounds generated and controlled by that instrument. While learning to play a musical instrument, we generally start in a state in which the proximal becomes the foreground; through the acquisition of instrumental musical skills, we eventually attain a state in which the proximal recedes into the background. This allows us to direct our attention to the distal – those qualities of musical sounds and the melodic and rhythmic structure of music shaped by bodily activity – in shaping musical sounds in a refined way and combining sound sequences with one another.

In his seminal work The Tacit Dimension (1966), Polanyi discusses the proximal and the distal, respectively, as the phenomenal and functional structure of what he refers to as “tacit knowing”; he coined this term to describe the ways in which we are subsidiarily aware of cranial processes (cf. Polanyi, 1966, p. xix), “as if they were part of our body” (Polanyi, 1966, p. xviii). His main claim is that cranial processes related to cognitive actions become meaningful if the transposition of spontaneously indwelling bodily experience (the proximal) into the perception of things outside (the distal) takes place (cf. Polanyi, 1966, p. 14 f.). How the proximal and the distal are combined to capture the meaningfulness of embodied musical activity involved in the acquisition of instrumental skills will be discussed in the following section, taking up concepts of body image and body schema recently discussed in the context of cognitive (neuro)science and phenomenology.



OSCILLATIONS BETWEEN BODY IMAGE AND BODY SCHEMA IN THE ACQUISITION OF INSTRUMENTAL MUSICAL SKILLS

When learning to play a new musical instrument, we try to generate and control a musical sound that has a specific characteristic according to each instrument – such as timbre and vibrato – and to present sound sequences and to combine sound sequences to one another. The goal of acquiring instrumental musical skills could therefore be considered as musically meaningful activity guided by a shift of attention from the proximal toward the distal. This activity could also be understood in terms of recent theories of body schema and body image.

The body schema that Merleau-Ponty discusses is a system of sensory-motor capacities underlying habitual bodily actions. The system is integrated into extraintentional operations carried out prior to or outside of intentional awareness of one’s own body. The latter occurs “in terms of monitoring or directing perceptual attention to limb position, movement, posture, pleasure, pain, kinaesthetic experience, and so on […]” (Gallagher and Zahavi, 2008, p. 146); through an intentional operation of consciousness that constitutes aspects of a body image (Krois, 2011), the body becomes the content of consciousness. By contrast, body-schematic processes are characterized as “sensorimotor functions” (Gallagher and Zahavi, 2008, p. 146), operating “below the level of self-referential intentionality” (Gallagher, 1995, p. 228) involving pre-reflective awareness of our bodily movements and postures, rather than objectifying body-awareness (Gallagher, 2005, p. 24f.; Gallagher and Zahavi, 2008, p. 146), conscious bodily self-perception (Krois, 2011, p. 258) or a conceptual model of the body (Gallagher, 2005, p. 32). As such, body schema and body image can be distinguished from one another. However, body-schematic processes are conceived of as a basis for an intentional operation of conscious experience; the manifold aspects of sense-perceptible appearances of one’s own body are only unified based on the body schema so as to result in a complex body image (cf. Krois, 2011, p. 258).

The status of the body schema and body image oscillates during certain bodily activities, such as those devoted to the acquisition of instrumental musical skills. The first stage of learning a new musical instrument involves intentional action, for which we have novel modes of engagement with the world. At this stage, our body schema – which, for habitual actions, would function without conscious representations – needs to be reoriented. While the musical instrument remains opaque, and thus requires our attention toward the proximal, i.e., perceptions and feelings of the body, the process of monitoring of our instrumental musical skills takes place, which renders the body objectified. In other words, the body image is constituted while engaging in non-habitual actions; although the bodily states that we are aware of cannot be verbalized explicitly in this stage, we have conscious experience of those states. In an advanced stage, where the necessary instrumental techniques have been mastered, we reach the status of habitual bodily action, and the musical instrument becomes transparent (Jaeger and Kim, 2008; Nijs et al., 2013; Schiavio and De Jaegher, 2017). As a result, body image recedes into the background and we have pre-reflective, non-objectifying body-awareness. At this stage, our attention is shifted from the proximal (our bodily states) toward the distal (for instance, to the melodic and harmonic structure of the music shaped through our embodied activity).



RELATIONS OF BODILY GESTURES TO THE DISTAL

In paying attention to the distal, we are not only concerned with the qualities of single sounds, but also with a unity of music – such as the melodic and rhythmic structure, in which sound sequences are merged by virtue of their relation to one another. In shaping such a melodic and rhythmic structure, we are preparing the next sound – in terms of physical energy, corporeal postures and gestures – directly related to the sound occurring in now-moments. These corporeal postures and gestures include both those used while closing the sound that has almost passed, and those that prepare for applying a further instrumental technique to generate and control the next sound – all until the last sound of a unity of music has been created and shaped (Kim et al., 2010). Such micro-gestures used in the context of musical performance can be empirically investigated, most effectively by a high-speed camera or a motion-capture device (ibid.).

A possible mechanism underlying such musical structuring related to the now-moments might be what Mark Reybrouck characterizes as “in-time music” processing (Reybrouck, 2017), which takes place within “the moment-to-moment history of successive acts of focal attention” (Reybrouck, 2017, p. 89). This seems compatible with the Husserlian concepts of the primary memory and primal impression (Husserl, 1991 [1966]) that allow for extension of presence in regards to what has passed in now-moments (retention) and what will follow in now-moments (protention). Moreover, a growing body of research on the bodily gestures used in musical performance shows that corporeal macro-gestures are also used in shaping a musical unity. Tying in with David McNeill’s research on language-accompanying gesture (McNeill, 1992), such gestures include those that McNeill refers to as “iconic gestures” sharing a musically meaningful aspect – e.g., gestures imitating melodic or dynamic contour – or “beat gestures” emphasizing selected musical elements, serving to organize sound sequences as musical structure rather than conveying information related to musical meaning. In particular, those gestures accompanying bodily activity involved in the generation and control of musical sounds often exhibit a close relation to the characteristics of the related perceptible musical sounds – both of singular sounds and sound sequences that are experienced as a unity (Godøy and Leman, 2009). This kind of shaping of a musical unity could involve what Husserl calls “the secondary memory” (Husserl, 1991 [1966]), which goes beyond the extended presence, and is related to intermediate-term rather than short-term memory and working memory.

Often, such gestures are used involuntarily in the context of musical performance when our attention is directed toward the distal. There are, however, cases in which corporeal gestures share characteristics with the musical sounds generated and controlled by a musical instrument. In traditional South Indian (Karnatak) music, such gestures are part of instrumental education, used to help players imagine the characteristics of sounds and the musical structure – especially the svaras (scale degrees of a raga) – to be shaped (Pearson, 2016). Likewise, a Korean musical tradition observes a similar practice, albeit the other way around: The first step in learning to play a musical instrument is learning to produce typical instrumental sounds and rhythmic structures by “singing” sounds, allowing for embodiment of essential musical characteristics such as duration, contour and tension/relaxation in terms of imitation. The acquisition of instrumental body techniques follows, using the voice to imitate instrumental sounds, provided that the instrumental techniques are mastered in relation to the qualities of musical sounds and structures of music. Techniques imitating the characteristics of musical sounds that can be generated and controlled by a musical instrument, through the help of another medium, are considered embodied techniques allowing for maintenance of attention to the distal.



UNDERSTANDING THE FORMS OF OUR OWN EXPERIENCES

In an advanced stage of the acquisition of instrumental musical skills, in which the body image does not play a significant role, the large-scale structure of music is shaped in a very refined manner – both in terms of the qualities of the musical sounds and the structuring unities of musical experience. Often accompanied by the flow of bodily gestures, performing a musical piece allows the player immersion into the musical world that is created by embodied activity. According to the philosopher Susanne K. Langer, this world has a structural analogy to the world of human feeling:

“The tonal structure we call “music” bears a close logical similarity to the forms of human feeling – form of growth and attenuation, flowing and stowing, conflict and resolution, speed, arrest, terrific excitement, calm or subtle activation and dreamy lapses – not joy and sorrow perhaps, but the poignancy of either and both – the greatness and brevity and eternal passing of everything vitally felt” (Langer, 1953, p. 27).

Langer’s unusual concept, encompassing all aspects of human vitality, is akin to our pre-reflective feelings in the world, which the contemporary philosopher Matthew Ratcliffe refers to as “existential feelings.” Existential feelings are concerned with bodily feelings; according to Ratcliffe, however, they are not just feelings of internal bodily states, but rather “ways of finding ourselves in a world, existential backgrounds that shape all our experiences” (Ratcliffe, 2008, p. 47). The musical structure exhibits forms of vitality (Stern, 2010), dynamic forms of a sentient being’s behavior in relation to others. Although music is not a sentient being, forms of vitality are assigned to a musical expressive Gestalt (Stern, 2010; Kim, 2013), which is considered to both result from the intra-musical relation (combination of musical elements with one another), and be related to the world and other people.

Shaping the musical structure, with the involvement of embodied activity, can make our pre-reflective feelings in the world reflective, in such a way that the forms of vitality unfolding in the world of human feeling are co-shaped while shaping the forms of vitality situated in the musical world. This state of shaping and co-shaping forms of vitality (Kim, 2013) through musical embodied activity is achieved in an advanced stage of learning how to play a musical instrument. The shift of our attention of the proximal to the distal while playing a musical instrument therefore does not simply mean that we attend to things external from things internal. Much more than that, it allows us to direct our attention to our being-in-the-world, dissolving a dichotomy between inner and outer.



CONCLUSION AND DISCUSSION

In this paper, the bodily activity involved in the acquisition of instrumental skills was regarded not only as the process of learning instrumental skills related to a given musical instrument, but also that of learning musical skills and experiencing music itself. In line with phenomenological theories of embodied perception and cognition, the body was conceptualized neither as thing nor construct (List and Fiala, 1997; Barkhaus and Fleig, 2002), but as embodied being (Seifert and Kim, 2012). The initial thesis held that the body could also have a status of patient – according to Gell’s theory of agency – who suffers from the material resistance of a musical instrument relying on its materiality, whether physical (in the case of mechanical musical instruments) or virtual (in the case of digital musical instruments).

The extent to which the embodied musical activity that is directed toward learning instrumental musical skills, accompanied by the chiasmus of action and passion, was discussed, making clear that the process of oscillation between body image and body schema allows humans to acquire instrumental musical skills such an embodied way that they can attend from their bodily states – the proximal – to the qualities of musical sounds and the melodic and rhythmic structure of music that are shaped by their bodily activity – the distal. Such an embodied knowledge of those skills was considered manifest in bodily gestures, which prove to be both instrumental and related to musical properties – e.g., musical contour and tension/relaxation – in a non-causal and meaningful way. In turn, the extent to which the forms of one’s own experience are understood while the musical world is created by one’s bodily activity was examined. Tying in with Langer’s theory of music as a form of human feeling and Ratcliffe’s concept of existential feelings, it was argued that the characteristics of musical sounds that are experienced – as related to bodily gestures accompanying embodied activity involved in the generation and control of musical sounds – allow us to make our pre-reflective feelings in the world – “existential feelings” – reflective. This claim is in line with Langer’s theory of music as a form of human feeling and Stern’s concept of forms of vitality; these make clear that the pre-reflective forms of feelings in the world have a structural analogy to the qualities of musical sounds and the melodic and rhythmic structure of music that are shaped in a relational interaction with the world.

Playing a musical instrument can therefore be conceived of as an effective means to understand the forms of our own experience in relation to the musical world: it serves as musical worldmaking. Moreover, as recent theories of embodied music cognition of music support the thesis that covert gestures (“inner gestures”) and/or overt gestures (such as dancing) accompany the process of musical listening (Leman, 2007; Cox, 2016), it can be claimed that music perception, during musical listening, aids in understanding the forms of our own experience as related to the world. In other words, music perception can be characterized as a process of co-shaping the forms of human feeling or forms of vitality embodied in music (Stern, 2010; Kim, 2013), and thus of providing access to our existential feelings. The acquisition of instrumental musical skills that allows us to shape musical sounds and structure music, in tandem with our bodily (partially very refined) activity, could therefore enhance not only our sensorimotor capabilities, but also our capacity for relating our own experience to the world and others.
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Performing at the very highest levels requires rigorous preparation before the important performance. Musicians and especially music students encounter many challenges when preparing themselves for an important musical performance. This study sought to identify and analyze the context-specific temporal organization and self-regulation efforts that music students employ during their preparation period. Conservatory musicians were recruited from an Australian University Conservatorium. Thirteen conservatory musicians aged between 19 and 21 years (M = 19.6; SD = 0.76) participated in the study. All musicians, through an elicitation interview, were asked to recall and reconstruct their preparation period, leading up to a performance exam. Elicitation interviews provided access to music students’ experiences by describing their general preparation. The results showed that conservatory musicians go through different phases (Phase 1: Choosing a piece; Phase 2: Piece discovery; Phase 3: Piece interpretation; Phase 4: Performance preparation). Self-regulatory efforts to prepare for a music performance exam vary from one musician to another. Organizational and disorganizational competencies, specific self-regulatory skills, seem not to be exploited by conservatory musicians. Also, during their preparation, most music students prefer technical and musical work than challenges such as playing in front of the public. Emotionally, conservatory musicians go through pleasant and unpleasant emotions depending on the phase of their preparation. Our results show that music students could benefit from advice on how to organize their preparation period well before an important performance takes place. Implications for conservatory musicians and teachers are discussed.

Keywords: self-regulation learning, organization, music students, performance exam, Australia


INTRODUCTION

Elite musicians need to overcome many challenges and invest much time practicing in order to excel and perform at their highest level, especially during their formative years. Deliberate practice, which was first studied in sport sciences, is also important in the music domain (Ericsson et al., 1993; Lehmann and Ericsson, 1997; Miksza and Tan, 2015). However, the deliberate practice framework, which has been simplified within non-research literature as the 10-year and 10,000-h rule (Kaufman, 2013), is becoming increasingly contested. Some evidence suggests that it explains no more than 30% in the expertise of a performer (Meinz and Hambrick, 2011; Hambrick et al., 2013; Macnamara et al., 2014). Indeed, the quality rather than quantity of practice is regarded by some as more important in explaining achievement (Ryan and Deci, 2000, 2002; McPherson et al., 2016). Research has also found that successful performances are often connected with feelings of sufficient preparation, positive mindsets and presenting a high, yet attainable, level of challenge. In contrast, less successful performances appear to be linked with inadequate preparation, negative mental outlooks, frustration, and a lack of enjoyment during the performance itself (Clark et al., 2014). Therefore, it is important to investigate the performance preparation phase that impacts on the performance itself, especially given that research on practice and learning within conservatory musicians is still limited compared to sport sciences (Nielsen, 2001; Miksza, 2015; McPherson et al., 2019), another field in which public performance is a key point.

In addition, research often focuses on the remediation of performance anxiety (Rae and McCambridge, 2004; Kenny, 2011; Studer et al., 2011; Kenny and Ackermann, 2015) and less on how music performers employ strategies directed at optimizing desired mental and emotional experiences during the preparation performance in order to develop their talent. In sport sciences, talent development is widely studied (MacNamara et al., 2006, 2008; MacNamara et al., 2010; Collins et al., 2016; Johnston et al., 2018). Characteristics and specific competencies have been outlined to develop elite level athletic attributes: goal setting, coping with pressure, planning and organization skills, the quality of practice and realistic performance evaluations (Pecen et al., 2016, 2018). However, a recent study showed that musicians lack different competencies and highlighted the importance of being able to organize preparation for a performance (Pecen et al., 2018).

Researchers have also been interested in the general steps and learning skills musicians require to develop their ability to play a piece “perfectly” (Reid, 2005). Many activities are required to learn a piece: repetition, memorization, the development of a technical expertise, and ultimately the formulation of interpretation (Rink and Rink, 2002; Reid, 2005; Lehmann and Jørgensen, 2012; Jørgensen and Hallam, 2016). Learning a piece appears to be different from one musician to another, because they apply different activities designed to facilitate learning or to improve music performance in specific areas (Barry and Hallam, 2002; Lehmann et al., 2007).

More than 60 years ago, researchers tried to identify key phases when learning a piece (Wicinski, 1950; Fitts and Posner, 1967). The steps identified by these researchers to learn a piece varied and are dealt with differently depending on each musician, but what emerges overall is that musicians apparently go through general learning phases that are interrelated to each other (Antonini Philippe and Güsewell, 2016). The first step is to choose pieces and work on them. Pieces can be imposed, selected in a list of possible pieces, or freely chosen. The second step involves the technical work required to master the piece. At this stage, the piece is worked through in sections, the time spent on a piece depends on its complexity and this often increases gradually as the practice progresses. Memorization at this stage goes through a structuring process, usually as an internal mapping of the work (Williamon, 2002). Musicians must develop a flexible memory retrieval system that will permit the performance to continue, whatever may go wrong (Ginsborg et al., 2006; Noice et al., 2008). In the third step, the repertoire is worked on as a whole, and musicians work on refining the interpretative details and overcoming technical problems. The fourth step is partly a maintenance procedure, which involves subtle modifications in interpretation, memory, or technique (Lehmann et al., 2007). Some musicians plan interpretation at the outset, based on a study of the score or from ideas gleaned from listening to a wide range of music and different interpretations of the same piece (Hallam, 1995; Lisboa et al., 2005), primarily letting the musical and expressive idea guide the technical work (Sloboda, 2000; Chaffin et al., 2003). Other musicians develop a performance plan after mastering most of the technical challenges (Nielsen, 2001).

Work routines and a specific, dedicated amount of time allocated each day preparing for a competition are conducive to good learning (Jørgensen, 2004). However, these hours of practice need to be quality hours as mentioned by McPherson et al. (2016). Musicians also have to be able to evaluate their own musical performance in order to develop daily routines allowing them to set learning objectives, based on clear evaluation, in order to manage a public examination, concert, or recital (McPherson and Schubert, 2004; Antonini Philippe, 2013). No specific method can be recommended, but some points seem important for musicians to perform at their best: an adapted working technique (Jørgensen, 2004) and receiving feedback from a competent and empathetic person (Woody et al., 2018).

According to Panadero (2017), self-regulated learning (SRL) is a comprehensive and holistic conceptual framework that defines the cognitive, metacognitive, behavioral, motivational, and emotional/affective aspects of learning. Self-regulated learning theory also considers other variables, in particular self-efficacy, volition, and cognitive strategies that influence learning. Importantly, SRL involves cyclical and multi-layered processes comprising three complementary phases: planning, doing, and reflecting (Zimmerman, 1998; Upitis et al., 2010; McPherson and Zimmerman, 2011). Researchers interested in preparation and learning processes within conservatory musicians have pointed out the importance of self-regulation (McPherson et al., 2017, 2019). Previous studies have investigated how students acquire the tools necessary to take control of their own learning and thereby learn effectively (McPherson et al., 2019) or how they negotiate effectively the learning phases that continuously interact: forecasting (goals and beliefs about oneself), performance, and self-correction (Zimmerman, 2000; McPherson and Renwick, 2011). Participants who are persistent and reflect on their practice display more effective practice, and experience higher levels of flow that are associated with self-regulation (Williamon and Valentine, 2000). Self-regulation instructions often comprise: concentration, goal-selection, planning, self-evaluation, and rest/reflective activity (Miksza, 2015).

A key aspect of self-regulation is emotional management. Some studies have attempted to describe musicians’ thoughts and perceptions in successful and less successful performances (Pekrun et al., 2002; Clark et al., 2014). Emotions and other performance-related affective states are considered to arise from person-environment transactions, which comprise individuals’ goals, behaviors, attitudes, and motivations in that situation (Lazarus, 2000; Efklides, 2011; Efklides et al., 2018). When studying these phenomena, the self-regulation efforts that individuals use to alter their interaction with the environment in order to better meet their goals also need to be considered (Lazarus and Folkman, 1984; Lazarus, 2000). Therefore, in order to be well prepared for an evaluated performance, emotions should also be self-regulated during the preparation and learning process (Thomson and Jaque, 2017).

To date, research in music psychology has been conducted using large-scale surveys (McPherson and McCormick, 1999, 2000; Nielsen, 2004; Miksza, 2012; Araújo, 2016; Spahn et al., 2016), with context-specific and ecological methods being limited (Chaffin and Imreh, 1994, 1997, 2001; Nielsen, 2001, 2004; Chaffin et al., 2003; Chaffin and Logan, 2006; Leon-Guerrero, 2008; McPherson et al., 2019). More context-based research holds the potential to provide a better understanding of how musicians manage their progress toward their learning goals.

For this study, a specific approach to human activity was therefore used which emphasizes the different experiences “showable, narratable and commentable to an observer or interlocutor” meaningful to conservatory musicians, corresponding to “the activity of a particular [musician], engaged in a particular physical and social environment and belonging to a particular culture” (Theureau and Jeffroy, 1994, p. 19). In music contexts, a recent study investigated the simulation of orchestral competition using a phenomenological approach (Antonini Philippe and Güsewell, 2016), and attempted to be as close and as authentic as possible to these musicians’ experiences at each particular moment in the data collection period. Some researchers are starting to study musicians in a phenomenological way. Researchers are interested in being as close as possible to the individual’s reality, therefore approaches such as microanalysis through video (Cleary et al., 2012; McPherson et al., 2017) or elicitation interviews with traces (e.g., drawings, photos, etc.…) (Antonini Philippe and Güsewell, 2016) aim at better understanding what they were doing, thinking, or feeling in specific situations.

The aim of this study was to analyze the context-specific temporal organization and self-regulation efforts that music performers use during the preparation period leading up to an important performance. Self-regulation strategies that unfold in regard to performance cannot be understood without considering the specificity of the interaction between the situation and the individual (i.e., his actions). For these reasons, this research will use a phenomenological approach to examine how conservatory musicians prepare for an important music performance.



MATERIALS AND METHODS


Participants

Thirteen young music students from an Australian University Conservatorium participated in this research, consisting of seven men and six women aged between 19 and 20 years (M = 19.6; SD = 0.76). These musicians played different instruments (flute = 3; clarinet = 2; piano = 4; guitar = 1; saxophone = 1 and voice = 2); however, all were undertaking the “classical music” stream of their undergraduate degree. Conservatory musicians were in their first to last year of enrolment in an undergraduate Bachelor of Music degree at the Conservatorium. Five musicians were in their Honors year, a supplementary year during which students can undertake highly specialized work in music performance, composition, jazz and improvisation, musicology, or ethnomusicology.

Participants were first asked about the total duration of their preparation process for a typical performance (e.g., recital, exam). Given that participants were undergraduate students studying music within a higher education institution, all performances that were discussed were those required as part of their studies within the Conservatorium.



Procedure and Methods

A few months before the study, the music students were invited by email to participate in the research, on a voluntarily basis. Two types of data were collected to help build each musician’s experience database: (1) traces of past activity, using the graph drawn by conservatory musicians themselves and (2) recorded and transcribed data from the elicitation interviews.

1. To recapture more precisely the temporal dynamics of the performance’s preparation, the participants were encouraged to represent their experience by drawing a graph (see Figure 1) and re-live the preparation states they experienced from the beginning of this performance until its end (Drasch and Matthes, 2013). The interviewer suggested illustrating the temporality of a preparation music performance and point out key phases within this preparation, by discussing their actions, emotions, and thoughts experienced. Each musician was encouraged to recall how they prepared for a performance. To collect experience data, a posteriori, elicitation interviews were used. This type of interview was tested in different sports studies that also dealt with the analysis of individual and collective experiences and their development over time (e.g., Antonini Philippe et al., 2016; Rochat et al., 2017). These methodological approaches were also used in the artistic field with the study of a contemporary musical composition (Donin and Theureau, 2008) and the study of the preparation for contests with musicians (Antonini Philippe and Güsewell, 2016).

2. The conservatory musicians participated in elicitation interviews to explore and identify the key steps they used to prepare for their performance. Elicitation interviews (Theureau, 2010) lasting between 60 and 120 min were used to elicit the conservatory musicians’ experiences. These interviews aimed at collecting verbal data on a situation previously experienced. This type of interview could also allow collection of gestural data; however, these data were not used for the study. During the interview, the conservatory musicians were encouraged to recall themselves again in this specific situation of a performance preparation, previously experienced, based on the graph they drew. The interviewer’s questions were about the preparation of the performance exam and its impact on the musicians, as for example: What do you do? How do you organize yourself to prepare the exam? What do you feel? What strategies do you put in place? How do you live this period of preparation? What are your concerns at that moment? What do you think about? These questions reflect behaviors, emotions, and cognitions; however, there was not any interview guide and the focus was on the temporality and general construction of the preparation.

[image: Figure 1]

FIGURE 1. A reproduced graph, drawn by a musician (M1).


The interviews were recorded digitally using an iPad. The audio recordings were then transcribed verbatim. Conservatory musicians participated voluntarily and could stop answering questions at any time if they felt uncomfortable. Written and informed consent was obtained from all participants attesting that the data could be analyzed and discussed for publishing. Also, this research project was approved by the Human Research Ethics Committee of The University of Melbourne. Verbatim and experiences collected through graphs were then analyzed to bring forth categories that correspond to the preparation of a performance exam. The first author conducted all interviews.



Data Analyses

As the goal of this investigation was to establish a contextualized perspective of music students’ subjective experiences when preparing for a musical performance within the university context, the analysis procedure was data-driven rather than theory-driven (Charmaz, 2003). A thematic inductive approach was employed to analyze the data, which involved different steps (Braun and Clarke, 2006; Braun et al., 2016). The transcripts were first read through to familiarize the researchers with their content. Analysis involved identifying and dividing the transcripts into meaning units: parts of text representing a single idea in relation to the research question (Robson, 2011). These meaning units were labeled and then reviewed across all of the transcripts to check for consistency across the dataset. Next, the labeled meaning units were grouped into categories and themes with other similar meaning units. The themes were then grouped together into general dimensions that characterized the performance preparation process described by the participants. No software was employed in any stage of the analysis; instead all coding and grouping were conducted by hand.

Steps were taken to establish and ensure the reliability of the analysis process and the emergent findings. Discussion among the research team reviewed the resulting themes following the analysis process (Smith and McGannon, 2018). In the case of any disagreements, consolidation was sought through discussion and cross-referencing with the interview transcripts. To ensure that the researchers’ interpretation did not go beyond what was actually said by the participants, quotes are provided throughout the section “Results” below so that readers are able to form their own judgments on their meaning.




RESULTS

Based upon the analysis, different themes emerged and categories were created. These were clustered into four overarching phases including Phase 1: Choosing a piece; Phase 2: Piece discovery; Phase 3: Piece interpretation, and Phase 4: Performance preparation, all of which formed the performance preparation overall (see Figure 2). In the subsequent sections, themes are discussed via their specific subthemes. These phases are interrelated to each other and conservatory musicians moved from one to the other depending on their needs. Emotions were particularly discussed by participants as they were intensely experienced; therefore they are presented as a transversal theme to the four phases. Participants reported that the duration of their preparation process was influenced or governed by their university’s annual academic calendar. Nonetheless, the total length of time that participants reported having to prepare for a performance ranged from 5 to 9 months.

[image: Figure 2]

FIGURE 2. Participants’ phases, themes, and subthemes of a performance exam preparation.



Phase 1: Choosing Pieces

Participants reported that the first task, when preparing for a performance, was to select the repertoire. This phase was composed of three subthemes lasting from 2 weeks to 1 month: (1) feel the music; (2) listen to pieces; and (3) learn about pieces and composers.


Feel the Music

When choosing repertoire, the students tended to focus on pieces that would be appropriate for their stage of development and therefore suitably challenging. They also searched for enjoyable pieces to practice and perform. Further to this point, some students spoke about choosing repertoire that they felt they had an emotional connection to and would also enjoy playing.


“I find it hard to work on pieces you don’t like at all during the three months. If I like my pieces it’s easier to work on them.” (M2).

“I choose the pieces I’m connected to. If I find a piece I love I would want to practice it a lot.” (M12).
 




Listen to Pieces

Listening to music appeared to be an important part of the musician’s preparation. Also, the music students tended to choose pieces that would allow them to demonstrate their musical skills and abilities.


“[I listen] to the repertoire [of] different musicians. Everyone plays styles differently and you have to find the best version of how it should be played.” (M2).

“I like pieces I like to listen to. And also, pieces that I know I’m going to be able to play. So not too hard and not too easy.” (M5).
 




Learn About Pieces and Composers

To be able to choose a piece, conservatory musicians seek an understanding of the context in which the music was created. The historical context and its technical particularities were considered important criteria when choosing and then committing to a piece.


“I really like reading about the story of the music and the composer and how the time was at the moment of the creation of the piece. I find this gives me more ideas for when I perform the piece.” (M1).

“I’ll be listening to recordings and doing the research around the pieces. Pieces have contexts, some pieces where written in the 1800’s and some had a tape going with it so it’s really new to play. It turned out that the piece had a rich context because it was written on the first synthesizer.” (M3).

“When I play 20th century pieces I try to look at the historical background to see what the composer went through.” (M6).
 





Phase 2: Piece Discovery

After choosing a piece, the musicians reported that a form of “piece discovery” was the next step in the process. This phase was often composed of three subthemes lasting about 3–5 months: (1) obtaining a general sense of the work and understanding its context; (2) work on technical aspects and note security and fluency; and (3) listen to recordings.


Obtaining a General Sense of the Work and Understanding Its Context

Once a piece is selected, participants would set about trying to achieve a general sense of their chosen repertoire. Some participants acknowledged that this phase was hard work, but enjoyable and exciting.


“Yes it’s like each piece reminds you something and link it in an emotional way. If I think a piece is sad how am I going to play to convey this feeling to the audience. Sometimes I make up a story. [..] You get a sense of it in the first period, but it’s more in the second period.” (M3).

“It’s quite exciting because you find a piece and then you try to find where you can get to with the piece.” (M4).
 




Work on Technical Aspects and Note Security and Fluency

Participants in this phase would focus on getting the piece up to the required tempo and speed. Conservatory musicians reported focusing on getting the notes under their fingers and singers getting an understanding of the text by playing on the piano to learn the notes and pitches.


“If it’s a piece with a lot of fast technical passages, I’m going to practice technical exercises that work on my fingers for the sake of improving my technique and not just work on the piece.” (M3).

“Probably at the beginning it would be to memorize words. I’m going to play to memorize the entire piece and then do the tempo, the speed.” (M13).
 




Listen to Recordings

Listening in this phase was different than in Phase 1. Participants suggested that they needed to be more concentrated when listening, in order to understand how to convey the emotional side of the piece in their playing and combine this with their technique.


“I listen to recordings of the piece by different musicians. Everyone has different styles and you have to find the best version of how it should be played.” (M1).

“This mental gymnastic between technique and emotion is what takes place for around all the semester. So, it’s not just listening. I try to understand how I can combine technique and emotion. [..] So it’s being able to emotionally connect what it has to be with my fingers.” (M12).
 





Phase 3: Piece Interpretation

In Phase 3, which lasted 1–2 months, participants recounted that determining and settling on an interpretation was a challenging process. Conservatory musicians entered this demanding phase of their performance preparation to get closer to what they wanted to present on the day of their performance. This phase was composed of three subthemes: (1) work on interpretative and expressive aspects; (2) listen to one’s own recordings; and (3) performing the work for others.


Work on Interpretative and Expressive Aspects

Having developed a general sense of the piece during Phase 2, music students reported turning their attention to interpretive and expressive aspects within Phase 3. Although participants still refined technical aspects of their repertoire, often this was undertaken alongside developing their confidence, finesse, and trust in their repertoire’s knowledge. Increasing familiarity with their pieces was reported to enhance comfort and confidence.


“Now it’s about starting to develop an emotional understanding of the piece and what is important to me to try and convey to the audience, what I want to bring as a performer to the piece, what is different.” (M4).

“The aim of [Phase 3] is about finesse, making sure that I am capable, that I don’t panic because it can happen. I develop trust in my instrument which are my ears and my voice. It is more about trusting that I am able to do what I need to do.” (M13).
 




Listen to One’s Own Recordings

The importance of listening to one’s own audio recordings appears to be linked to this third phase where some of the conservatory musicians employed different strategies (e.g., mirror, postponed listening). This appeared to allow a better appropriation of the music, technically, but also emotionally.


“And I started to record myself. I put my camera down and I looked at my performance. [I look at] my facial expression. Because when I play something I have a bad facial expression.” (M8).

“Yeah it’s also good to record yourself playing with the accompanist. And check like the dynamics and if you didn’t go soft at this point or another. Look at the music and evaluate yourself.” (M9).

“What I would do is I would record when I was at the piano and then straight after I listen to it and I continue make practice and I keep the recordings. And then, the next day, I do it again maybe even a week later, I listen to it because sometimes you get a different perspective when you come back.” (M13).
 




Performing the Work for Others

By this stage, music students were starting to shift their focus to performing their pieces in front of others. This involved running through their pieces, rehearsing with accompanists, and performing for others. As such, some participants actively sought out opportunities to practice performing for others (e.g., friends, family, peers) as part of their larger performance preparation.


“In class we have weekly classes in front of [teacher and friends] where we can play or you can sign up on Wednesday there’s moment where you can play and teacher gives you feedback.” (M2).

“You can also perform in one of the classes every week in front of students and it’s recorded [..] and [the teacher] will give you feedback.” (M9).
 





Phase 4: Performance Preparation

Conservatory musicians reported that the last task was the preparation for a performance exam. They spoke of working to develop and attain a certain performance level and mindset. This phase was composed of three subthemes lasting from 2 weeks to 1 month: (1) elaborate the link between technical, expressive, and emotional aspects; (2) ensure technical fluency; and (3) pre-live the situation by performing for others.


Elaborate the Link Between Technical, Expressive, and Emotional Aspects

With this aim, the conservatory musicians spoke of ensuring that the technical and emotional aspects of their pieces were well connected. Expressive aspects of the piece were focused on during this phase.


“I mean it’s easier to be dramatic when you know the piece really well. You can feel it and project it to the audience. So, doing work on the dramatic side of it in the last period. You can focus on it more at the end.” (M9).

“Then it’s focusing on actually getting expression from the pieces and try to put a personal touch to it. [..] In that period it’s developing expression and how you want to present it. It’s polishing what I have decided.” (M13).
 




Ensure Technical Fluency

With the aim of getting their pieces performance ready, the overwhelming majority of the practice behaviors reported by the participants were directed toward ensuring they had attained a certain level of technical control over their repertoire.


“It’s playing musically and making sure you have the technique. And make sure every phrase is musical.” (M2).

“Once I’ve identified the parts I’m not happy with, I try to figure out if it was a performance-related issue or a mechanical issue. If I can play it correctly in the practice room I make sure I pay attention while performing, and if it’s a mechanical issue I practice until it works.” (M5).
 




Pre-Live the Situation by Performing for Others

Conservatory musicians spoke about performing for others and how this helped them pre-experience the situation, develop confidence for playing in the “real” performance, and enhance their stage presence. The participants also reported employing a range of strategies to help them prepare for the specific conditions experienced within their performances.


“Ideally at this stage I would like to not be worried about whether I can play or not, but whether I can play well. And I also need to feel that I can communicate in a large room where people are listening. I’d say this is key to performing, and that I know exactly what it is that I want to say.” (M7).

“I feel more mentally at ease when playing the program if I’ve already visualized myself doing it”. (M10).

“My main objective is to put myself into stressful situation in order to be able to play at the recital. For example, I try to play my pieces first thing in the morning without having the time to practice them before.” (M11).
 





Emotional Responses Throughout Phases 1–4

Emotional responses through all phases varied considerably. From enjoyable and exciting to stressful and overwhelming, conservatory musicians faced multiple emotions they had to manage and deal with. However, some specificities can be pointed out for each phase.

The first phase seems to be enjoyable, but some music students also felt this period to be quite stressful, because it was the beginning of their preparation and they could see all the work they had to provide.


“I find this phase quite stressful because you want to get things ready as soon as possible but it’s complicated to process everything. In the first month it feels like it’s never going to end. I feel like ‘oh my god I still have so much to do!’” (M2).
 


The second phase seems the hardest in terms of commitment. Hard work is required, but it is also an enjoyable and gratifying phase because music students see the progress they make.


“I like the second phase the most because it feels like you’ve progressed and you’ve developed but it doesn’t matter if you make mistakes. You’re still learning at this point. It’s a more gratifying period. You know what you want to do and you progress every day.” (M2).
 


Also, due to the length of this phase, it was reported by some of the conservatory musicians that they experienced boredom and found the learning process monotonous.


“[Phase 2] gets monotonous. You have to spend a lot of time on a single piece. You sometimes get bored but I try to play other pieces not to be bored.” (M6).
 


However, increasing familiarity with their pieces was reported to enhance comfort and confidence.

Perhaps, due to the proximity of the upcoming performance, many participants reported negative emotional responses in Phase 3 which manifested as apprehension, stress, and worry due to the performance’s proximity:


“I think Phase 3 is the most difficult. I’m getting close to the recital. I get a little nervous and some days I feel like I’m not ready and I worry that I will fail.” (M1).
 


For some participants, this apprehension and worry seemed related to concerns about the outcome or mark they might receive for their performance exam. Also, related to concern about evaluative aspects of their upcoming performances, it seems emotional responses depended upon how prepared conservatory musicians felt they were:


“Giving performances can be a wonderful experience, if you know your pieces. But if you don’t know your pieces it can be terrible!” (M7).
 


Unsurprisingly, nerves and performance anxiety were reported to be a concern for music students, particularly in the two last phases. In an attempt to manage nerves, participants discussed employing strategies to overcome their anxiety, including ensuring a sufficient level of preparation before the performance.




DISCUSSION

This study sought to explore the context-specific experiences and self-regulation efforts that music students live during their preparation period, leading up to an important performance.

Previous studies have highlighted findings that musicians who have accumulated more hours of deliberate practice reach a higher level than those who practice less (Lehmann and Ericsson, 1997; Jørgensen, 2002). However, the quality of practice can also determine the level of achievement (Williamon and Valentine, 2000; McPherson, 2005). Quality is not quantity, but it seems that musicians prioritize quantity over quality (Pecen et al., 2018). However, what does quality practice refer to in the music domain? As discussed by various authors (Biasutti and Concina, 2014; Pecen et al., 2018), music students in our research pointed out the importance of being well prepared and developing strategies to manage and overcome performance nerves and factors such as stress and anxiety, that are associated with their performance. However, it seems that many also lacked tools and strategies to overcome these challenges. Our results highlight different phases participants go through; however, what we found also is that the students do not appear to plan this preparation upstream of the learning phases. It seems that this preparation tends to emerge unconsciously. These findings are consistent with existing research in music performance reporting a lack or absence of planning and goal-setting behaviors (e.g., Talbot-Honeck, 1994; Hatfield, 2016). Also, our results present varying opinions on playing in front of others. Indeed, some conservatory musicians seek situations during which they can play in public and others avoid playing in front of others. However, even if they seek feedback from others, they often delay the time of confrontation as late as possible. A fairly marked predominance seems to concern the tendency to focus on technique and musicality rather than the specifics of the preparation phases. Moreover, conservatory musicians’ calendar within a music university system is often tight and full, therefore it appears difficult for them to plan and pace the preparation needed to master the repertoire they have to perform for the exams. Self-regulation learning (SRL) seems to be important to overcome challenges musicians face during the preparation and learning process and ensure a certain quality of practice (Zimmerman, 1998; McPherson and Zimmerman, 2011; McPherson et al., 2019). Miksza (2015) showed that musicians who received self-regulation instructions were able to make significantly greater gains in performance achievement than those who were simply presented with instruction about practice behaviors (e.g., repetition, memorization). Essentially, SRL involves cyclical and multi-layered processes comprising three complementary phases: planning, doing, and reflecting (Leon-Guerrero, 2008; Upitis et al., 2010). Planning strategies and organizing time seem to positively influence musicians’ ability to confront and overcome a performance (e.g., stress) (Araújo, 2016; McPherson et al., 2019). However, our results do not highlight these planning competencies. Indeed, musicians do not seem to plan their preparation period.

In our results, conservatory musicians reported varying experiences and time spent in each phase (i.e., from 2 weeks to 5 months). In other domains, such as sport, preparation phases are structured according to very specific needs and the time variable is considered before the beginning of the preparation phase (Blumenstein and Orbach, 2015; Fletcher and Sarkar, 2016). A key skill of SRL is to be able to reflect, evaluate, and re-organize a plan previously designed (McPherson et al., 2019). In our research, conservatory musicians did not seem to re-organize their plan. Instead, they went through different phases quite similarly without questioning their effectiveness: (1) Choose, (2) Learn, (3) Perfect, and (4) Consolidate. Organizing a plan could be proposed to these conservatory musicians in order for them to be more able to prepare for their future performances. Also, the time spent in each phase varied significantly and a lot of time was spent in learning (Phase 2) and perfecting (Phase 3) their pieces for the performance exam. Far less time was given to challenging themselves in front of others (Phase 4). Some attempts were undertaken to ask peers and family about their performance, regardless of their expertise, but these were most often sought in the last part of the preparation period. On the one side, a lot of time was spent perfecting pieces, technically and musically (i.e., 4–7 months), and on the other side, less time was used to consider feedback from others before a performance exam (i.e., 2 weeks to 1 month). In this way, these results are consistent with Stamer’s (2004) results.

Therefore, and as discussed by Pecen et al. (2018), conservatory musicians need guidance on how to optimize their preparation process. Challenging oneself by presenting their work to others appears to be crucial for learning and perfecting expertise. Our findings show that this presenting to others appears only in the last phase. Regarding the preparation tools, it appears that students report making greater use of recordings as their expertise develops (Hallam et al., 2012). However, recordings or performing for others could be used sooner in order to optimize the time the students have to prepare for a performance exam. In addition, conservatory musicians are alone in their process of performance preparation, especially in the last phase, with only rare support from peers, teachers, and their close environment. Therefore, an increasing number of music schools offer orchestra audition simulations that help musicians prepare for demanding performance situations (Williamon et al., 2014). The main aim of these simulations is to help music students acquire a better idea of what the performance will feel like and be able to cope with any distracting factors underlying performance, such as stage fright, stress, and, in general, performance-related emotions (Aufegger et al., 2017).

Additionally, emotional regulation is a key aspect of SRL (Clark et al., 2014; Thomson and Jaque, 2017) and to regulate emotionally people use coping strategies (Lazarus and Folkman, 1984). It seems that organizing, disorganizing, and re-organizing their preparation throughout the period could help them cope with emotions and negative affect (Thomson and Jaque, 2017). Developing conservatory musicians’ competencies in self-regulated learning would help them cope with stress and negative effects encountered by the preparation of a performance exam. In our results, conservatory musicians did not seem to use specific strategies to deal with emotional challenges encountered (e.g., stress). They faced the emotions and affects induced by a specific phase without specific strategies to change or increase related positive emotions. Conservatory musicians could develop flexible tactics to appropriately respond to and improve an emotional affect induced by a specific context (e.g., monotony, anxiety) (Thomson and Jaque, 2017).

Finally, according to our findings and, despite the number of successful intervention studies in the literature, practical advice on self-regulated learning in music performance enhancement processes is somewhat sparse. Initiatives are developing globally (e.g., Chesky et al., 2006; Liertz and Macedon, 2007; Williamon et al., 2014), yet even more proactive and integrated approaches are called for by researchers and students alike (e.g., Parncutt, 2007; Weller, 2008, 2010; McPherson et al., 2019). Furthermore, although a growing body of research demonstrates the benefits of performance psychology in music (e.g., Osborne, 2013; Osborne et al., 2014; Braden et al., 2015), institutions appear to be resistant toward changes. Academic work is often reduced to allow as much time as possible for practice (Parncutt and Williamon, 2005; Weller, 2010) as performers often consider everything that is not practice “a waste of time” (Brown, 2012).

There are a number of limitations of this qualitative study. The interviewer was experienced in performing elicitation interviews with musicians. However, as she is not an expert musician, she was sometimes unfamiliar with expressions commonly used in the music community. Thus, during the interview, she asked conservatory musicians to explain their expressions when needed, to ensure the accuracy of the information collected. Also, only 13 music students participated in the study. Therefore, it is not possible to generalize these results. Furthermore, the participation in this study was voluntary; therefore, there is no homogeneity in the group of students. We did not test the students’ level of practice; however, they are all seeking to work and specialize in the music field. It would be interesting to ask professional musicians about their performance preparation. And, it is important to note that all participants in this study were Australian, leading to a culture-specific context constraining the generalization to other cultures. The musical educational system might be different depending on the country. Finally, self-preservation and retrospective recall bias have also to be considered, even so this bias was compensated through a written graph of their preparation process (Pecen et al., 2018).



CONCLUSION AND PRACTICAL IMPLICATIONS

In conclusion, the aim of this study was to explore the context-specific preparation of conservatory musicians and highlight the self-regulation efforts they develop to get ready for a performance exam. Different working models were underlined: some conservatory musicians develop and employ very specific and planned preparation programs, whereas others just play and work on everything at the same time. The educational system does not explain how to develop a performance exam preparation process. This study suggests that it is important for young musicians to learn how to master a performance exam, not by proposing a plan, but by instructing and accompanying them in the development of self-regulation strategies. Music students should be supported in how to organize, disorganize, and plan their preparation process. A guide could be developed based upon evidence-based practice that details how music students can prepare for an exam or an important deadline and the resources they can use to overcome associated challenges (Leon-Guerrero, 2008). Also, besides music students, teachers and university music schools should be qualified and skilled to relay their competencies to young musicians and students (McPherson et al., 2016, 2017). Given the apparent relevance of self-beliefs and self-regulated learning to musicians’ success, it would be useful for researchers to explore conservatory musicians’ perceptions of themselves and their skills, as well as how those perceptions influence practice behaviors and performance experiences (Leon-Guerrero, 2008).

Consequently, initiatives, if available, can often be mostly theoretical and lacking in practicality and systematic delivery (e.g., lecture or workshop formats are typical) (Weller, 2008). Although clearly well intentioned, such theoretical formats appear to lack traction with student-performers (Brown, 2012) and do not accurately reflect performance psychology training. Indeed, structured, systematic, and comprehensively interdisciplinary training that practically communicates the tools necessary to optimize exam preparation for musicians is uncommon. An approach that might encourage more autonomy and engagement would be to ask students to use a practice journal to record and reflect on the strategies they choose in order to maintain effort, to monitor accuracy, correct errors, and develop their own interpretation of the piece. Such efforts to develop greater engagement have been found by McPherson et al. (2012) to increase practice efficiency. In addition, accompanying music students in the development of self-regulated skills to prepare for exams or recitals could help them experience these events in a more serene way and thus improve their general well-being and health (Williamon and Thompson, 2006; Kreutz et al., 2009; Antonini Philippe et al., 2019).
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Until recently little was known through systematic research about effective teaching methods to enhance children's expressiveness in music performance. A previous experimental study indicated that a dialogic teaching approach, consisting of questions and dialogue, improves pupils' expressive performance. Developing from this, a participatory action research study was conducted with the following objectives: (1) To explore how dialogic teaching and learning of expressiveness can be used in weekly individual instrumental lessons; (2) to investigate whether instrumental tutors find a dialogic teaching approach useful for facilitating pupils' learning of expressiveness; and (3) to explore what other complementing instructional modes tutors would like to employ. (4) To investigate pupils' views on their learning of expressiveness; and (5) pupils' views on the instructional strategies used for teaching expressiveness. Five instrumental music tutors participated in this research with two or three of their pupils (11 girls in total, aged 8–15, playing various instruments) for 4 months. Pupils played in informal performance sessions at the start, middle, and end of the project. Lessons and performances were video-recorded. Music diaries, questionnaires and video-stimulated recall interviews were used to collect information about participants' views. Participating tutors used mainly dialogic teaching, modeling, and playing along with pupils. Tutors thought that teaching and learning expressiveness is a complex process wherein “everything is intertwined”; several methods can be used within a dialogic teaching approach for working on various teaching aims. Aural modeling combined with dialogic teaching was seen as especially useful. Pupils' accounts indicate that they had learned to think about the musical character and how to convey this in performance. Tutors' questions had stimulated pupils' reflection and raised their awareness of the musical meaning, while teachers' modeling had helped to build up an aural picture of the music which had facilitated pupils' learning. The dialogic teaching approach supported by modeling had generated improved expressiveness in lessons and contributed to a growing sense of achievement, confidence, self-efficacy, and musical agency. These findings demonstrate the importance of dialogic teaching supported by modeling for meaningful instrumental music education as this can stimulate pupils' thinking, thus facilitating their learning and enhancing their expressiveness.

Keywords: action research, dialogic teaching, expressiveness, learning and teaching, meaning, modeling, performance pedagogy, young musicians


INTRODUCTION

Research has demonstrated that young children can be expressive in their songs and musical play (e.g., Moorhead and Pond, 1942; Moog, 1976; Tafuri, 2008). Consequently, one would expect them to have the ability to be expressive in their instrumental performance when they grow up. However, some studies have shown that the focus of instrumental lessons and practice in the early stages of Western classical music learning tends to be on technique and reading from notation and that there is limited attention for expressive communication (e.g., McPherson and Renwick, 2001; West and Rostvall, 2003; Karlsson and Juslin, 2008; Lisboa, 2008; McPherson et al., 2012). Some have suggested that the reason for limited instruction in this area might be that musicians' knowledge of expressivity is often intuitive (Lindström et al., 2003; Juslin et al., 2004). Therefore, this study is part of a project that set out to investigate instructional strategies for developing expressive performance to provide educators with tools for enhancing young musicians' expressivity.


Working Definitions

For this study we use the following working definitions: We understand learning as “a process that leads to change, which occurs as a result of experience, and increases the potential for improved performance and future learning” (Ambrose et al., 2010, p. 3). Teaching can be defined as guiding and facilitating the learning process to generate understanding. Teaching methods or instructional strategies can be described as actions used by tutors to facilitate student learning. Dialogic teaching refers to instruction that is characterized by asking questions and using dialogue rather than teacher presentation (Alexander, 2008, 2010). In this project we explore pupils' (aged 8–16) learning of expressive performance of works that are embedded in Western classical musical style. We interpret music as “that form of interhuman communication in which humanly organized non-verbal sound can, following culturally specific conventions, carry meaning relating to emotional, gestural, tactile, kinetic, spatial, and prosodic patterns of cognition” (Tagg, 2012, p. 44). Both the perceived and intended meaning of a musical work tends to be connotative and ambiguous (e.g., Cross, 2005), and affected by various factors, such as the socio-cultural circumstances, experiences and environment of composer, performers and listeners (e.g., Tagg, 2012). Although some contend that music can mean nothing beyond itself (e.g., Small, 1999), others maintain that music can be perceived as expressive of, or referring to, various extra-musical ideas such as affects (Cespedes-Guevara and Eerola, 2018) or emotions (e.g., Gabrielsson and Juslin, 1996; Gabrielsson and Lindström, 2010). Notation traditionally used for Western classical music cannot represent all the intuitive aspects of an expressive performance (e.g., Howat, 1995; Palmer, 1997). Because of the ambiguity of music's meaning (cf. Ashley, 2017) and the limitations of music notation, musicians must interpret a musical work to give a meaningful and expressive performance. Empirical research has demonstrated that musicians employ expressive devices, such as articulation, dynamics, tempo, timing, and ornamentation, to communicate their interpretation of the musical structure (e.g., Sloboda, 1983; Clarke, 1988; Palmer, 1996, 1997) and character (e.g., Gabrielsson and Juslin, 1996; Gabrielsson, 1999; Timmers and Ashley, 2007). For this study we define an expressive music performance as a performance in which the musician communicates their interpretation of the compositional structure and musical character of a work convincingly to a listener (Meissner, 2018; Meissner et al., 2019). Expressiveness describes the expressive quality of a performance. We use musical character to refer to the affects, atmosphere, emotions, ideas, imagery, or motions that can be associated with a musical work (Shaffer, 1992, 1995; Brendel, 2011). A detailed discussion of expressiveness in music performance across styles and cultures can be found in Fabian et al. (2014).




BACKGROUND: TEACHING YOUNG MUSICIANS PERFORMANCE EXPRESSION

Several studies have investigated methods for improving tertiary students' performance expression. This body of research has shown that aural modeling, verbal explanation using metaphors and verbal explanation addressing concrete musical issues and technical aspects of playing (Woody, 2000, 2002, 2006) as well as constructive feedback (e.g., Hallam, 1998; Woody, 2001, 2003) can help to improve students' expressiveness (see Meissner, 2017 for an overview). However, research conducted with adults cannot be automatically extrapolated to children, as the acquisition of expressive performance skills by young musicians might be accomplished by other means, depending on their age (cf. Bonastre et al., 2017; Bonastre and Timmers, 2019), development or ability (Woody, 2006; Meissner, 2017).

A literature search shows that to date little is known through systematic research about effective teaching methods for developing children's expressiveness in music performance. Davidson et al. (2001) proposed that teachers should employ movements and gestures to help pupils experience and understand the direction and intention of the music they are learning. Likewise, Nijs (2017) suggested integrating movement-based technologies to provide children with visual feedback, emphasizing embodied experiences in music making.

Some small-scale studies explored methods for teaching children expressiveness through lesson observation and interviews. Brenner and Strand (2013) observed four tutors who used modeling, verbal instructions and task repetitions. These tutors tended to exaggerate dynamics and melodic contour, enlarge gestures, and overdo aural modeling in their work with children. Two tutors in McPhee's (2011) study with teenagers used various approaches for fostering expressiveness, including analysis, work on articulation, dynamics, technique and phrasing, marking in the score, and metaphors. She thought that several strategies were effective for facilitating expressiveness, provided students realized how their playing improved. McPhee proposed that it might be useful to give teenagers opportunities for making interpretative decisions. This is in line with findings by Davis (2011), who noticed that giving 10-year-old band players a “musical say,” regarding interpretation and the use of expressive devices, facilitated the development of ownership, agency, and expression. Additionally, Broomhead (2005) observed that providing students with problem-solving opportunities can facilitate the development of expressive performance in secondary school choir rehearsals.

A few experimental studies compared methods for improving teenagers' expressiveness. Broomhead et al. (2012, 2018) reported that boosting confidence during pre-performance routines facilitated teenagers' expressiveness in singing. Chester (2008) compared aural modeling, concrete verbal instruction, metaphors, and no instruction, but found no significant differences between these methods. Lesson duration had been short, and her sample consisted of a mixed ability group which might have influenced her findings. Vandewalker (2014) found that wind-band players' use of dynamics, tempo, and note-duration had changed more after instruction consisting of aural modeling and teaching using metaphors than after instruction consisting of reading instructions in a score or concrete verbal explanation. Chester and Vandewalker's studies were conducted with a short intervention and assessed pupils' expressivity by measuring their use of selected expressive tools. In Chester's study, this concerned measurement of articulation, dynamics and ritardando, while Vandewalker measured dynamics, tempo and note duration. The effect of instruction on overall expressiveness was not investigated, leaving scope for further research in this area.

In the aforementioned studies the use of aural modeling, metaphors, concrete verbal instruction, task repetitions, and movements were discussed or investigated. None of these studies explored the use of enquiry and discussion for teaching expressiveness in instrumental lessons. Nonetheless, questions and dialogue can be important meaning-making tools. Vygotsky (1986) proposed that understanding is constructed through spoken language and involvement in social events. Via enquiry and problem-posing teachers can invite their students “to participate actively in reshaping their own understanding of reality” (Skidmore and Murakami, 2016, p. 13 referring to Freire, 1993). Thus, a dialogic teaching approach consisting of open questions and dialogue to stimulate and extend pupils' thinking (Alexander, 2010) fits within a constructivist learning theory. From a constructivist perspective, children need to construct their understanding of how to play expressively via problem-solving activities (Broomhead, 2005; Von Glasersfeld, 2012). As music notation cannot represent all the intuitive aspects of music, questions and problem-solving activities can facilitate the development of children's understanding of, and reflection on, musical character and structure. It can be helpful to consider the musical character using metaphors referring to emotions, imagery or ideas during the learning process (see Langer, 1957; Leech-Wilkinson and Prior, 2014).

In a previous exploratory project conducted by HM, nine instrumental teachers explored methods for facilitating pupils' (aged 9–15) expressiveness. Tutors in this study found that various methods can be employed for teaching children expressiveness, including enquiry and discussion, modeling, imagery, movements, listening to “own” recordings, and “projected performance”. Results suggested that enquiry and discussion were useful for improving pupils' expressiveness (Meissner, 2017). This teaching strategy was confirmed to be effective in an experimental study, comparing the outcome of an experimental lesson using dialogic teaching with a control lesson focusing on accuracy and technique. Results demonstrated that a dialogic teaching approach is indeed effective for improving pupils' emotional expression and overall expressiveness (Meissner and Timmers, 2019). Several participants who had been taught via dialogic teaching explained in video-stimulated recall interviews that the questions relating to musical character and the use of expressive devices had been helpful for their understanding of the “musicality” of their pieces, as this had facilitated their reflection on the interpretation (Meissner et al., 2019). As these studies have demonstrated that questions and dialogue regarding the musical character and expressive devices are effective for improving pupils' expressiveness, the following research questions arise: (1) How can dialogic teaching and learning of expressiveness be used in weekly individual instrumental lessons? (2) Do instrumental tutors find a dialogic teaching approach useful for facilitating pupils' learning of expressiveness? (3) What other instructional modes complementing this teaching approach would instrumental tutors like to employ for facilitating their pupils' learning of expressiveness? Several methods that were considered to be effective by teachers in the exploratory study, such as aural modeling, gestures, listening to “own” recordings, imagery or “projected performance” could complement a dialogic teaching approach of expressiveness and serve to illustrate the dialogue about the musical character and the use of expressive tools (Figure 1). Additionally, it would be important to explore pupils' views: (4) What are pupils' views on their learning of expressiveness? (5) What are pupils' views on instructional strategies used for teaching expressiveness?
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FIGURE 1. Theoretic model for teaching and learning expressive music performance, incorporating supplemental strategies in support of the dialogic teaching of expressiveness.




METHODS AND MATERIALS


Method

A participatory action research project (ARP) was organized to investigate the use of a dialogic teaching approach combined with supplementary instructional modes, for teaching and learning of expressiveness in weekly individual instrumental lessons, for pupils who were learning pieces from conventional music notation. In participatory action research (AR) practitioners explore an aspect of their work with the aim to improve it, or to understand it better (e.g., Altrichter et al., 2008). In a participatory paradigm, practitioner-researchers are part of the phenomenon under study, as they influence, and are being influenced, by the teaching-and-learning process they investigate (Cain, 2012, referring to Heron and Reason, 1997). According to Cain (2012) participatory AR should fulfill the following conditions: it should include self-study; involve students; consider the influence of context; involve more than one action research cycle; and engage with, and contribute to, the development of theory (ibid., p. 409). We decided to organize this project in collaboration with other tutors, as AR is strengthened through cooperation with colleagues (Cain, 2012). From literature and experience we were aware of potential pitfalls of AR in an educational setting: There is a risk that not the research but other events, like exam preparation, would be a priority during the project (Cain, 2013); colleagues might forget about the research or be concerned that their teaching might be criticized (Meissner, 2017). To avoid these difficulties, we ensured there was sufficient information about the aims and commitments involved prior to the start of the project. Additionally, HM ensured that she met all participating teachers on a weekly basis throughout the project, during informal moments, such as lunch breaks. These encounters also provided an opportunity for exchanging experiences and reflection. There are also important benefits to AR in educational settings: Collaboration among colleagues can be enjoyable in an otherwise isolated teaching environment (e.g., Hartwig, 2014); it fosters self-knowledge, growth and professional development for participating tutors and encourages a better understanding of pupils (Cain, 2012).

Several of HM's colleagues had expressed an interest in this research and were keen to explore teaching of expressiveness, as they wanted to help their pupils to improve their performance expression. These tutors were invited to participate. Thus, all tutors in this project collaborated to explore teaching expressiveness, and all were “researcher-teachers”. For HM's colleagues the aim of the study was to explore teaching of expressiveness and to collaborate with others. For HM the aims were to reflect on her own teaching, to share ideas with, and learn from colleagues, and to systematically evaluate a dialogic teaching approach in combination with other instructional strategies in weekly teaching practice (cf. Altrichter et al., 2008, referring to Elliott, 1984). Thus, this study can be seen as a kind of “field experiment”; a “systematic and reflective trying-out” of strategies (Altrichter et al., 2008, p. 199) to increase our understanding of the teaching-and-learning of expressive music performance.


Participants

Five instrumental music teachers (one male, four female) took part in the study (Table 1): a trumpetist teaching brass instruments, a clarinetist/saxophonist, a pianist, a violin/viola teacher, and a recorder teacher (HM). All participating teachers had studied music at HE and had extensive teaching experience (≥10 years). Eleven girls (aged 8–15, at the level of Grade 1–51) participated in the project; two pupils for each tutor, while the pianist took part with three pupils. Participating pupils played French horn (1), Flugelhorn (1), clarinet (2), piano (3), violin (1), viola (1), and recorder (2). Teachers invited pupils who they thought needed help to improve their expressiveness2. Additionally, two recorder pupils who were not participating in the ARP were interviewed as they expressed views on learning expressiveness that were of interest for answering the research questions. All five tutors aimed to teach expressivity and had used various methods for this in the past (Table 2). All tutors were open to changing their teaching approaches and looked forward to sharing ideas.


Table 1. Participants' codes and pseudonyms.

[image: Table 1]


Table 2. Overview of methods used by teachers prior and during the action research project, and methods described as effective afterwards.

[image: Table 2]

The following abbreviations are used in this report: M1, M2, M3, Teachers' meeting 1, 2, and 3; Q, Questionnaire; VSRI, Video-stimulated recall interview.




Research Ethics

Approval for this study was obtained through the standard University of Sheffield ethics review process. Participating teachers as well as pupils and their parents gave their written informed consent.



Procedure

As a rule, AR consists of at least two action Cycles containing the following steps: First the current situation is examined and a research question formulated; then an intervention is planned and implemented in an action cycle; the outcome is evaluated and a new intervention is planned (e.g., McNiff, 2010; Cain, 2012). The current ARP consisted of two Cycles of 4 or 5 weeks each (Figure 2). A meeting providing information about the aims and commitments of project participation was organized prior to the start of the project.


[image: Figure 2]
FIGURE 2. Timeline of the action research project (M, Meeting with teachers; Q, Questionnaire; P, Performance session; VSRI, Video-stimulated recall interview).


The project began with a workshop for participating teachers which provided an overview of previous research relating to performance expression, explaining methods through which this can be enhanced and taught. This workshop was followed by M1 wherein tutors discussed and agreed which methods they aimed to explore during the first Cycle. The first Cycle started and ended with a pupils' performance session and consisted of 5 weeks of one-to-one teaching. The first Cycle was followed by M2, in which updated objectives were agreed. M2 initiated Cycle 2, which continued until the end of term and consisted of 4–5 consecutive weeks of one-to-one teaching. At the end of Cycle 2 a third performance session was held, followed by M3.

Near the end of Cycle 1 we decided to make a video containing highlights of tutors' work to share ideas in M2. Each tutor had the opportunity to watch the extract from their lessons prior to the meeting, and tutors were asked for their consent to use this for the “highlights video,” which informed the discussion and decision making in M2. This procedure was repeated at the end of Cycle 2.

It was decided during Cycle 2 to organize a fourth performance session at the end of the term following the project, to see whether there was still an effect of the project on participants' practice. It was our aim to create a relaxed atmosphere during pupils' performance sessions and therefore we preferred not referring to these as concerts. Only participating pupils and tutors attended, as well as someone who filmed performances. No friends or parents were invited, as it seems likely that performance anxiety will increase with a larger audience (LeBlanc et al., 1997). Tutors were asked to choose easy repertoire for their students, especially for the first performance, to prevent high anxiety levels due to difficult task level (cf. Kenny and Ackermann, 2016; Papageorgi and Kopiez, 2018). However, difficulty levels of pieces varied per student and across performances (see Expression vs. Technique below).

Three months after Cycle 2 video-stimulated recall interviews (VSRI) were held with all tutors and several pupils to investigate participants' views on their teaching and learning during the project.



Material and Data Collection Instruments

Various data collection instruments were used to gather viewpoints from all participants and for triangulation of data. This provided a rich picture of the teaching-and-learning situation and an opportunity to see whether findings were consistent (Altrichter et al., 2008; Hartwig, 2014). The following methods for data collection were used: Research journal; Pupils' and tutors' questionnaires; Pupils' music diaries and tutors' notebooks; Notes and audio recordings of teacher meetings; Video-stimulated recall interviews; Video recordings of the “expression-phase” of lessons; Video recordings of pupils' playing in performance sessions.


Research Journal

As recommended by Altrichter et al. (2008), HM kept a hand-written research journal throughout the project to document notes from teacher meetings, informal conversations with teachers, observations during lessons with her own students, pupils' performances, and reflections. Regular journaling was useful as it served to develop ideas about the research and for preparing meetings. Afterwards all entries from the journal were transferred to a word document which was added to an NVIVO file for coding and thematic analysis (see Data Analysis).



Pupils' and Tutors' Questionnaires

To investigate tutors' views on teaching, and pupils' views on learning expressiveness, questionnaires were given to participants at the start and end of the project (Q1 and Q2). Pupils' questionnaires consisted of open-ended and scalar questions on a five-point rating scale. The response options in the scalar questions were completely labeled, and the scalar and multiple-choice items were explained to the youngest pupils (8–10-year-olds). The confidential nature of the survey was emphasized in information letters and verbal explanations. The student questionnaire was tested by two 9-years old girls who indicated that questions on “shape” or “structure” of music were confusing. Therefore, these items were re-worded, and it was explained to participants what “structure” meant (Appendix 1).

The final pupils' questionnaire contained open-ended and scalar questions investigating students' views on the instructional strategies used by teachers (Appendix 2). Additionally, there were questions exploring pupils' views on their favorite piece and most enjoyable experience during the project, and there was space to leave feedback.

Tutors' questionnaires at the start of the project (Appendix 3) explored their views on, and experiences with teaching expression. Additionally, tutors could indicate how they had been taught expressiveness before and during their study at HE. The first questionnaire was given to tutors during the workshop at the start of the ARP. Questions regarding tutors' approach to teaching expression were completed at the start of the workshop before the presentation on teaching expressiveness. The remainder of the first questionnaire was completed after the workshop. Items in teachers' final questionnaire (Appendix 4) investigated their views on the usefulness of instructional strategies. All questionnaires were returned, except for one pupil's questionnaire at the end of the project.



Pupils' Music Diaries and Tutors' Notebooks

Basic music diaries were given to participants to explore their views and experiences during the project. Pupils were given a music diary to describe weekly what they had aimed for during practice and what they had learned during their lesson (Appendix 5). Additionally, there were questions on the performance sessions. A draft diary for pupils was evaluated by a teenager who recommended avoiding open questions on practice and performance as these can be difficult to answer. Based on her feedback the diaries for pupils were adjusted with fewer open questions while questions with tick boxes were added.

Teachers' notebooks provided space for short descriptions of methods used and observations during lessons (Appendix 6). These notebooks provided an opportunity for teachers to reflect on the teaching-and-learning process on a weekly basis. Most teachers used these notebooks, except for the pianist.



Notes and Audio Recordings of Teacher Meetings

To investigate tutors' experiences with, and their views on the instructional strategies, teacher meetings were audio recorded and HM made notes in the research journal during and immediately after meetings. Due to some technical problems the audio recording of the last teacher meeting was corrupted. Notes from the research journal provided information about the content of this meeting.



Video-Stimulated Recall Interviews

Three months after Cycle 2, VSRIs were held with all participating tutors and six pupils to collect detailed information about pupils' and tutors' evaluations of the instructional strategies used during the project. Semi-structured interviews (Appendix 7) seemed an appropriate method and a short video-recording (5–7 min) containing lesson extracts was used as stimulus. For each participant video-excerpts were chosen in which tutor and student were working on expressiveness, usually employing a method that had been selected during a teacher meeting. The selection was often guided by comments from tutors during the project or were identical to extracts used in the “highlights video”. Participants viewed their video at the start of their interview via a computer screen and headphones. The aims of the interview were emphasized, i.e., we would not be evaluating tutors' teaching or pupils' performance but rather the methods that had been used. Participants were asked which instructional strategies they had found helpful, and whether any methods had been used which they had found difficult or not so helpful. Pupils' VSRIs lasted between 12 and 28 min (M = 21), while interviews with tutors took between 30 and 45 min (M = 36). All VSRIs were audio-recorded and transcribed in NVIVO.



Video Recordings of the “Expression-Phase” of Instrumental Lessons

Lessons were filmed to verify which methods tutors employed; the aim was not to analyze lessons in detail, but rather to verify which methods were used. Three teachers filmed the section of the lesson when they worked on expression (~10–15 min), while two tutors preferred filming whole 40-minutes lessons rather than switching on the camera for work on expressiveness. Every week the “expression-phase” of the lesson was uploaded on a secure online file. Due to technical problems a couple of violin/viola lessons were not recorded. Notes from the violin teacher's diary provided information about these lessons. HM looked at all the video material every week and RT looked at some of this material to inform her interpretation. The tutors watched the “highlight videos” of their lessons before and during the meetings.




Data Analysis

Qualitative data from HM's research journal, questionnaires, pupils' music diaries, teachers' notebooks, and transcriptions from meetings and VSRIs were coded in NVIVO and analyzed with the 6-phase thematic analysis procedure as described by Braun and Clarke (2006, 2012). Because of the large data set, the second step of the procedure consisted of three parts. First, “nodes” were labeled in NVIVO for concepts that might become a theme (2a). Next, these nodes were assembled into “codes” (2b). Subsequently, codes were revisited throughout the data set (Braun and Clarke, 2012). These codes formed the basis for the themes that emerged in the third phase of the analysis process. The analysis was abductive (Aliseda, 2006) because our conclusions are intended to be the most plausible explanation of the collected data.




RESULTS

This results section starts with a description of tutors' decisions and actions during the project (see Tutors' Decisions and Actions). Next tutors' (Tutors' Views on Teaching Expressive Performance) and pupils' (Pupils' Views) views on teaching and learning of expressiveness will be reported. Subsequently, some issues that appeared to hinder expressiveness will be considered (Issues That Hinder the Development of Expressiveness). An overview of the main codes and themes can be found in Figure 3.


[image: Figure 3]
FIGURE 3. Data structure containing an overview of the main codes and themes.



Tutors' Decisions and Actions

From their reports in the first questionnaire, which was handed out at the start of the workshop, it seems that none of the tutors had been in the habit of using open questions about the character of the music before the start of the project3. The teachers reported that they had used various methods for working on expressiveness: the brass, clarinet, and violin teachers had used mainly verbal teaching explaining technical aspects of playing or analysis of pieces; the piano, violin and recorder teachers had used modeling. Additionally, all tutors had used metaphors describing what the music should sound like (Table 2).

During M1 the theoretic model (Figure 1) for teaching expressive performance was presented and discussed. The tutors decided unanimously to focus on questions and dialogue concerning the musical character supported by aural modeling for teaching expressiveness in Cycle 1. Video material revealed that the clarinet, brass and piano teacher experimented with asking questions related to the interpretation supported by modeling and gestures. Linda4, the violinist, focused mainly on accuracy and technique using verbal instructions, gestures and modeling (singing and playing). She was aware of her focus on technical issues but thought her pupils should learn the notes and techniques first, in order to play their pieces. Afterwards she acknowledged that her pupils' pieces had been too hard and therefore required more work on technique. Linda addressed performance expression by talking about dynamics and via singing to work on phrasing.

In M2 tutors discussed their experiences and shared ideas about methods they had used during Cycle 1. Watching the “highlights video” helped to evaluate the instructional strategies and to generate ideas for teaching. Teachers thought that asking questions and modeling had been effective and decided to continue asking questions concerning the interpretation and various other aspects of pieces, supported by modeling. Additionally, some tutors noticed that playing along with pupils can be useful. Tutors decided to use these strategies more, and to complement these with other methods from the theoretic model whenever this would be appropriate. The video material showed that especially in the first week of Cycle 2, teachers explored ideas that had been suggested in M2. The piano and the clarinet teachers continued asking questions about the musical structure and character, reminding pupils of this in subsequent lessons. Additionally, Alicia, the pianist, used short verbal explanations containing metaphors supported by modeling and gestures. Caroline, the clarinetist, used open questions on all aspects of the music, including questions to evaluate playing; “How do you think that went? What can we improve?” She sometimes asked pupils to concentrate on the character instead of notes or technique. Her verbal instructions about rhythm and articulation were supported by modeling. Tim, the brass teacher, started using more modeling and playing along with pupils in Cycle 2, and occasionally asked pupils to project their performance. Tim mentioned that his pupils found it hard to imagine pitch and pulse, they had technical difficulties and were feeling insecure about their playing. Therefore, he decided to use modeling and playing along, as this increased their awareness of pitch, pulse and rhythm and helped these pupils to feel more confident (cf. Hallam, 1998). In the beginning of Cycle 2, Linda asked her pupils questions about the character of the music, expressive marking and tempo indications. In subsequent lessons Linda used mainly verbal explanations of technical issues, supported by modeling and playing along. In recorder lessons HM used questions concerning the musical character and how to convey this, supported by modeling and playing with pupils; sometimes playing along with them when they experienced difficulties with accuracy or technique, but mainly accompanying on bass recorder. Furthermore, her pupils were invited to imagine performing in a big space, and sometimes listened to recordings of their own playing.

Overall, video recordings of lessons revealed that the clarinetist adopted the greatest range of methods. Contrastingly, the violinist implemented fewer methods and varied less, as she primarily used concrete verbal instructions regarding technique and accuracy. She complemented this verbal instruction with modeling, singing, gestures, and some questions and discussion to work on expressiveness. Overall, the clarinetist and the recorder teacher employed more questions concerning the musical character and referred more to this throughout the project than the other tutors. It might be that they had more opportunity to do this than the others, as the pieces their pupils were studying were within their current level of ability or Zone of Proximal Development (Vygotsky, 1978).



Tutors' Views on Teaching Expressive Performance
 
Everything Is Intertwined

Using the theoretic model for teaching expressiveness (Figure 1) as a starting point, participating tutors reflected on methods that can be used for teaching expressiveness. Our thinking about the connections between methods and teaching aims developed throughout the project and HM adjusted the figure several times until everyone agreed (Figure 4). The tutors observed that “everything is intertwined” in instrumental teaching; it is not possible to differentiate which method is useful for a particular aspect of performance, as several methods can be used within a dialogic teaching approach for working on various teaching aims. Modeling and playing along with pupils, for example, can help to develop technique and accuracy as well as phrasing; singing can be used to practice phrasing but also to work on accuracy. Furthermore, our teaching practice showed that all instructional strategies contained in this paradigm; modeling, playing with pupils, movements and gestures, and so on, can be used within a dialogic teaching approach. Asking questions and exchanging ideas in dialogue can be adopted for working on various aspects of playing; interpretation of musical character and structure, rhythm, pitch, performance directions, practice and evaluation of playing. Various methods can facilitate, support and illustrate the ideas that are explored in the pupil-tutor dialogue.
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FIGURE 4. Depiction of ARP-tutors' views on using questions and dialogue combined with other instructional strategies to support the teaching and learning of expressive music performance.


Additionally, participating tutors thought that there can be no uniform approach but that methods should be tailored to the student and the situation. Tutors thought that instructional tools should be adapted to individual pupils because children have diverse strengths and weaknesses, and various factors affect the complex process of instrumental music learning. This is in line with recommendations by Hallam (1998, 2006) and tutors in Brenner and Strand's (2013) study, who mentioned that it is impossible to prescribe one ideal method for teaching all students since children develop at different rates.

Although participating tutors were convinced that “everything is intertwined” and teaching expressiveness is a complex procedure that should be adjusted to individual pupils and circumstances, a few methods stood out for them because of their usefulness, namely questions and dialogue; modeling; and to some extent playing with pupils:

I think different methods are effective at different times and different students. However, the two basic ones for me are: 1. asking “what's the character of the piece?” 2. Modeling (Alicia, Q2).



Dialogic Teaching Approach
 
Questions and dialogue concerning the musical character

Alicia's view that questions about the musical character combined with modeling are at the heart of teaching expressiveness, was shared by most teachers (4/5). Tutors used questions and modeling from the beginning stages of learning a piece, and Alicia commented that this was useful as it helped pupils to “land”; it helped them to realize what to aim for in their practice and playing. Open questions to stimulate pupils' thinking about the interpretation were used, and pupils responded with insightful ideas:

Alicia: What is the character of the piece5? What is it, what atmosphere do we want to create?

Ruby:[It]6 feels like, someone is like… dying or hurting, or losing hope or something…

Alicia: Mm… Okay and how can we do that? How do we achieve that?

Ruby: Ehm… by thinking of it, before you play it?

Alicia: Aha. And how… what do we think of how we play it?

Ruby: You have to play it like, with the emotions. You play it how you think it would be played…

Alicia: And, and, what is it?

Ruby: Ehm… slow, and…

Alicia: Let's play it.

Several tutors used authentic questions followed by a short tutor-pupil dialogue. Alicia and Caroline asked questions to facilitate thinking about expressive tools that can be used to convey the interpretation, and pupils were invited to explore this in their playing. They used an active listening approach, repeating pupils' answers, accepting their ideas, and asking further questions (Gordon and Burch, 2003; Hutchby, 2005). Furthermore, Caroline and Alicia returned to pupils' ideas in subsequent lessons. During the M2 tutors stressed that it is important to emphasize that there is no wrong answer to questions about the interpretation of musical character (cf. Timmers and Honing, 2002) and that it is important for pupils to reflect on the meaning of their music for them personally. This approach can be valuable for pupils' sense of identity as musician (Hallam, 2010) and for their development of agency, as it provides them with an opportunity to think of their own musical ideas (Wiggins, 2016).

Caroline and Alicia commented on the usefulness of asking pupils for their views and of reminding them of the character. The video-material shows how reminding a pupil of their chosen musical character immediately affected their playing, making it more expressive. Caroline talked about this in her interview:

…I think certainly, talking about the character, expression, just seems to elevate their performances (…) maybe it was just something I assumed they would automatically do once, once dynamics were there, once notes were there, I automatically kind of assumed it would, it would happen. (…) I asked those questions about character and expression and suddenly it was there. Just the fact that I said the words, character and expression, I think that was a real light bulb moment for me (Caroline, VSRI).

This demonstrates how Caroline had thought that executing all expressive markings contained in a piece should be sufficient for generating expressiveness. However, she observed that asking questions about the character had facilitated pupils' reflection on the interpretation and this had helped them to understand their music better, thus improving their expressiveness in lessons. Although she said in this extract that simply mentioning character and expression was enough, she later realized that this had been effective because she had previously asked her pupils about their views on the musical character and how this can be conveyed. When she reminded her pupils of the character afterwards, they concentrated on expressing the musical meaning, rather than focusing on notes or technique.

Although these tutors were convinced of the effectiveness of a dialogic teaching approach for pupils' learning of expressiveness, Alicia did observe that this was not always apparent in performance sessions, probably due to issues with performance anxiety (see Performing and Music Performance Anxiety).



Perceptive ideas

Pupils' ideas about the musical character were varied, ranging from metaphors like “happy” or “solemn,” to imaginative descriptions such as “summery, bird-songy,” “clowns at a circus,” “someone dying, losing hope.” Like teachers in a previous project (Meissner, 2017) some tutors were impressed by pupils' perceptive answers. Alicia observed that pupils are not “empty bowls” but have insightful thoughts about their music. She had never realized that pupils could have such a profound understanding of the musical meaning of their pieces, even before studying or discussing these (cf. Davis, 2011). Linda remarked that pupils sometimes express ideas in an unexpected way or offer surprising views, suggesting that she might expect certain answers to her questions regarding the interpretation. It seems likely that tutors have their own views on interpretations, and it may be difficult to be open to diverging ideas from pupils.



Dialogic teaching is interactive

Some teachers observed that a dialogic teaching approach made pupils more active and more engaged in the learning process, which is in line with findings related to dialogic teaching in classrooms (Alexander, 2008). Linda reported that dialogic teaching engaged pupils more, and “they feel more responsible for their actions in the music.” Likewise, Alicia noticed that asking questions makes “everything more interactive,” and that it “helps students to think more about the interpretation.” Additionally, she reported that dialogic teaching had made her “listen to what pupils have to say more.” According to Alicia her pupils were “more involved in what they were doing;” “more aware and active,” more “alive” because of her dialogic teaching approach. This was evident in Yasmine's behavior, as she started asking questions, which according to Alicia, she had never done before. As there was more tutor-student interaction wherein pupils expressed their ideas Alicia had gotten to know her students better (cf. Cain, 2012).



Turning verbal teaching into action can be problematic

Contrastingly, Tim thought that talking about the music was less effective than modeling or playing along with pupils. In M1 Tim observed that “verbal teaching” was appropriate for advanced students because “at advanced level you've got to think for yourself,” while modeling is probably best for teaching younger, less advanced pupils. According to Tim “younger students tend to need ‘spoon feeding'.” Additionally, he explained how he had been taught via aural modeling before he went to Music College, but that his teacher at HE had used mainly verbal teaching, which he had found frustrating at the time. In the final questionnaire he reported that “too much talking could sometimes confuse/distract” and he wondered whether it “might be hard to turn verbal information into practice.” Research findings confirm that too much talking is ineffective (West and Rostvall, 2003; Karlsson and Juslin, 2008) and that “concrete verbal teaching” is less effective than modeling (Ebie, 2004; Vandewalker, 2014) and takes more practice time (Woody, 2006). However, especially in Cycle 1 Tim used open questions in lessons to stimulate pupils' thinking about accuracy and interpretation rather than “concrete verbal teaching.” His questions were authentic, and he did take pupils' replies seriously. It seems likely that Tim's views were influenced by his work with pupils who had technical difficulties and struggled with some essential aspects of playing; imagining pitch and awareness of pulse. It might well be that modeling and playing along with pupils is the best approach in such situations as it can assist pupils in building up an internal representation of the music, thus improving accuracy and building up confidence (Hallam, 1997, 1998). Even so, his pupils seemed to like the questions regarding character and Lucy mentioned the work on musical character as something that had been special for her learning (see Pupils' Views on Instructional Strategies for Working on Expressiveness).




Aural Modeling

All participating teachers reported that modeling had been helpful for teaching various aspects of music performance, and Linda thought it especially useful in combination with questions or verbal teaching to draw pupils' attention to a particular aspect of playing. Likewise, Caroline had started work on new pieces by listening to recordings with her pupils and asking questions about the character and various other aspects of the work. It might well be that modeling is especially effective when used in combination with questions and dialogue in which tutor and pupil evaluate what they hear. Teachers can help their pupils to focus on aspects of the modeled performance by asking questions.

Caroline had hardly used modeling in the past, as she initially thought that this would hinder the development of sight-reading skills. The idea that modeling might not be an appropriate tool was also apparent in previous research as some teachers thought that modeling might hinder pupils' thinking about their own interpretation (Meissner, 2017) and this might explain why modeling is not used frequently in instrumental teaching (Dickey, 1992, although see Bonastre and Timmers, 2019 for contrasting findings).



Playing With Pupils

Most teachers (4/5) found it useful to play along with pupils when they struggled with rhythm or pitch. Tim used this frequently in Cycle 2 and mentioned that this helped his pupils to continue playing, to maintain a steady pulse and to play with correct rhythm. However, he observed that as soon as he stopped playing, they “fell off the wagon.” Video recordings of lessons suggest that playing along might be useful for supporting pupils in the early stages of learning (Hallam, 1998). Alicia who had played and sung with her pupils during the project said afterwards that playing along was not as effective as asking questions and modeling. She made a distinction between playing along with pupils and accompanying students. Alicia thought that accompanying provides support for pupils to play with direction and to make crescendos or diminuendos. Contrastingly, playing the same melody with pupils was helpful while it was happening, but the effect disappeared when pupils played on their own afterwards. This is in line with Tim's view that pupils tend to “fall off the wagon” when he stopped playing with them.




Pupils' Views
 
Pupils' Views on Their Learning of Expressiveness

In the questionnaire at the end of Cycle 2 pupils were asked for their views on their learning during the project. Two main themes came up in pupils' descriptions of their learning: they had learned (1) to think about the musical character and (2) how to express emotion or feeling in playing. Awareness of the musical meaning of their pieces, and the realization that they had to think about this had been an eye-opener:

I think it's important to think, it's important to think about the mood you are trying to convey (Sophia14_Cl3, Q2).

For these pupils this had been new, and some described in their interview how this was different to their previous attitude to practice and playing:

Well, before I was like concentrating on the notes, and I was… and I just did dynamics, but it never really occurred to me that [I] also need to play it like what it's supposed to mean (Rachel12_Va2, VSRI).

This illustrates how pupils tended to concentrate on “notes” and expressive markings before the project but had come to realize that there was more to their pieces than notes and “just doing dynamics.” They had discovered that they should reflect on the musical character and aim to convey this. These accounts are similar to answers from participants in an earlier study (Meissner et al., 2019); in both studies students report that they have learned to think about the musical character and how to convey this in performance following teachers' questions.

Pupils' answers in the scalar questions regarding practice are in line with this finding, as a Wilcoxon Signed-Rank Test indicated that there was a significant difference between pupils' pre- and post-teaching scores for Thinking about the piece; what it feels like (p = 0.006, Z = −2.724, r = 0.59). Median values increased from 2 at the start to 3.5 at the end of the project, indicating that pupils had started considering the musical character more. Additionally, there was a moderate change after project teaching on I can express my feelings when I play pieces on my instrument (p = 0.059, Z = −1.890, r = 0.41, Md increased from 3 to 3.5) and I try to play with feeling (p = 0.071, Z = −1.807, r = 0.39, M increased from 3.27 to 4). No other changes in pupils' questionnaire answers were found that were significant or close to significant.



Pupils' Views on Instructional Strategies for Working on Expressiveness
 
Talking and thinking about the musical character

Pupils' views on the usefulness of instructional strategies were similar to those of the teachers. Most pupils (9/10) indicated that they thought that questions about the musical character had been helpful, while one pupil indicated this had been “a bit” helpful. For Lucy talking about the musical character had been special. When HM asked her “what were moments that stood out for you, in terms of learning something about the music?,” she replied

I think…we said more about character, more about like the moment ((hesitantly)) and the, mmm ((humming)) I don't know how to explain it, the atmosphere and how it should be played, and not how I played it… (Lucy14_FH4, VSRI).

Talking about the musical character and atmosphere of a work is the first thing Lucy mentioned when she was asked what had been special for her during the project. This contrasts with her teacher's view that “verbal teaching” is too complicated for intermediate students. Although she mentioned later that aural modeling had been especially helpful, which is in line with her teacher's view, she mentions talking about the character as the element in the project that stood out for her in terms of learning something new. Likewise, Yasmine explained why she had found it useful to talk about the interpretation:

You're talking about how you play it more, rather than just playing it (…). I'd just sort of played it (…) thinking of that character (…) you put yourself in their shoes and you're just able to do it better (Yasmine12_Pi3, VSRI).

It seems that both girls have difficulty describing how talking and reflecting made a difference to their playing. Lucy makes a distinction between “how I played it” and “how it should be played,” while Yasmine describes her default manner of playing as “just playing it.” This suggests that both girls used to focus on the notation and how to play accurately, “just playing it,” without much further consideration. However, discussing the atmosphere, thinking about the character or imagining the emotion, had made a difference to them. This is also apparent in Rachel's description above (Pupils' Views on Instructional Strategies for Working on Expressiveness); she used to concentrate on notes and “just did dynamics” but had now realized that it is important to reflect on the interpretation.

Additionally, tutors' questions had helped pupils to reflect on ways to convey the musical character:

I (…) found that helpful because it…means I know what I could, kind of convey in like the music, like dynamics wise, and how I want it to feel, so if I want it to feel like, circus-like I would play it like an, like it's a clown kind of thing. So, with the dynamics I'd do like (maybe) loud then quiet, and yes, that was helpful (Sally13_Cl4, VSRI).

This suggests that Sally had learned how to adjust expressive tools for playing expressively, and to think of her own interpretation of a work; she had been thinking about what she needed to do to make the piece sound “how I wanted it to feel”.



Pupils' responses

Several pupils had responded to their teachers' questions with creative answers (see Perceptive Ideas). Most pupils responded immediately while a few pupils needed more thinking time. Caroline suggested giving hesitant pupils some options to choose from, as she had found this useful in her lessons with Sophia, who had indicated in the questionnaire that the questions had been “a bit” helpful. It might be that some pupils were concerned about giving a wrong answer, as suggested by some tutors, or they might have found it hard to describe the character. Nina mentioned that she found it difficult to describe the character verbally because she thought music expresses something that is more similar to emotions than a character:

I just have trouble pin-pointing the exact…word I guess, like I can give a broad kind of generalization but it's all different I guess, you can't just call it one thing. (…) There aren't really enough words to, you know, exact words to describe the specific emotion that you're feeling (Nina13_R4, Interview).

Nina's view on musical character is reminiscent of Langer's (1957) idea that music is expressive of constantly changing feelings and subtle moods which cannot be described adequately in words. Even though Nina found it difficult to describe the musical character verbally, she had found it helpful for her playing to think of a musical emotion that might be communicated by a composition.



Aural modeling: teacher playing for me

Most pupils7 reported that aural modeling had been helpful for their learning. In interviews pupils explained that hearing their teacher play had been useful for building up an aural picture of the music:

Well, I think before I play the piece myself, or even attempt sight reading, I like to hear it first, so hear you play it and hear it played at the speed it's meant to be played at, so that I have a picture in my mind of how it should be (Amelia15_R4, Interview).

For Sally hearing her teacher play was enjoyable, helpful for learning and it motivated her to improve her own playing:

I liked listening to my teacher play it because it sounded amazing when she did it, it made me want to play like that (Sally13_Cl4, Q2).

Rachel 12_Va2 mentioned that she found it helpful to see her teacher's playing:

Well playing together and her showing (me) how to do it rather than like telling me. I prefer to be shown. Because then I can like, just see it properly (Rachel12_Va2, VSRI).

Rachel's account demonstrates that verbal explanation was not helpful if it was not demonstrated in playing. Rachel was the only pupil who mentioned that modeling was useful because of the visual information.

Pupils' views on modeling in this study seem different to those of students in the study by Lindström et al. (2003), who preferred teachers' use of metaphors or focusing on felt emotion over modeling. This difference might be due to their larger sample, different age and level of playing, or to the differing questions, as the questionnaire in the current study asked what had been helpful for pupils' learning, while Lindström and colleagues asked for tertiary students' preferred method for learning expressivity.



Teacher playing with me

Several pupils (7/10) indicated that they had found it helpful when their teacher played with them. However, the questionnaire item had not made a distinction between teachers playing the same melody or an accompanying part. Pippa explained in her interview that she found it helpful to talk about the musical character, to listen to modeling, or to be accompanied on a bass recorder, but she had not found it helpful when someone played along with her. She felt freedom to adjust her playing when she was accompanied on bass recorder, but not when HM had played the same melody along with her. Pippa's opinion is in line with Alicia's view that accompanying is more helpful than playing along. In clarinet and recorder lessons, pupils had experienced tutors' accompaniment on piano or bass recorder, as well as being supported by their teachers playing the same melody. In the string, brass and piano lessons tutors had not played accompanying parts in video-recorded sections of lessons.




Developing Self-Efficacy and Musical Agency

Pupils mentioned playing several pieces or “fun” pieces as the most enjoyable feature of the ARP. Their favorite pieces during the project had been compositions that appealed to them because of the character or mood. In answer to the question “Can you tell me what you liked about this [favorite] piece?” Sophia replied:

I liked the mood and style of this piece, and that it is slightly more challenging than the other pieces, so it made it a more interesting process learning it. I also like the piano accompaniment to this piece and how the piano and clarinet parts are intertwined (Sophia14_Cl3, Q2).

Without exception, these pupils mention the musical character, mood or beauty as the reason why they like a particular piece. The difficulty level does not seem to affect their preference as much as the character of a composition. One girl even added that she liked a piece “even though it was hard” and Sophia mentioned that she liked a work because it was “slightly more challenging.” It is important for tutors to realize that the musical content and quality might be more important for pupils' preference and motivation than the difficulty level of a work.

Furthermore, several pupils observed that they had grown in confidence and had improved their playing, which had been enjoyable:

…playing the pieces in the lessons, and then sort of each week it gets a bit better so it makes you quite happy because you can tell you're getting better at it (Yasmine12_Pi3, VSRI).

Additionally, some girls had realized that they can make pieces “their own”:

Playing with expression made it more interesting and relatable. You can make the piece yours (Sally13_Cl4, Q2).

Pupils' stories suggest that these girls experience a growing sense of achievement, self-efficacy8 (Bandura, 1989) and musical agency9 (Wiggins, 2016); they can learn pieces faster, they have learned to think about the interpretation and to work out their ideas in playing. The focus on expression and reflecting on their own interpretation had given them a “musical say” (Davis, 2011); a sense of ownership and musical agency. They were more aware of their ability to “make the piece their own,” and it seems likely that this had helped them to develop an identity as “musician in their own right” (Hallam, 2010). For some, the focus on interpretation and expression had reduced the pressure of playing without mistakes, or the feeling that they had to compete with peers.




Issues That Hinder the Development of Expressiveness
 
Expression vs. Technique

Tutors' became increasingly aware of issues that may hinder learning of expressiveness. Several teachers (brass, violin and piano) observed that some pieces had been too challenging, or that insufficient practice or technical difficulties had hindered work on expressiveness. When pieces were too hard pupils needed more time and attention for “notes” and technique in lessons and practice. This is in line with findings in an earlier study (Meissner, 2017) and with Broomhead (2001) who proposed that technical skills are related to pupils' ability to perform expressively. Furthermore, Linda thought that the violin is a very technical instrument and that it is necessary to explain technical tools first in order to teach expressiveness. At some point in Cycle 2 she declared that expressive playing is dependent only on pupils' technical skills. Similarly, the violinist in a previous study had suggested that “a lack of expression is a lack of technique” (Meissner, 2017, p. 127). However, in her final questionnaire Linda wrote that the project had influenced her teaching practice because,

It made me more aware of the issues involved in teaching expression. Also, I realized that it can be done despite basic technical problems (Linda, Q2).

This suggests that she thought that expressiveness can be taught, even when pupils have technical problems, by discussing the musical character and via modeling. She still thought that technique is crucial for violinists' expressiveness, but she realized that both aspects of playing can be taught at the same time.

The video material of several lessons suggests that concentrating on technique can hinder expressiveness; while pupils concentrated on technique or reading from notation their playing was not very convincing, but as soon as their teacher asked them to focus on expression their expressiveness increased. This phenomenon was also observed by some teachers:

…Saying, “don't worry about the technical side of this” (…) takes the pressure of them as well and leads them to be able to play more expressively and with more character (Caroline, VSRI).

It seems therefore that difficulties with technique may hinder expressiveness but that concentrating on performance expression can help to improve technical fluency as well as expressiveness.



Performing and Music Performance Anxiety

An important theme that occurred throughout the data set was that feelings of anxiety can hinder pupils' expressiveness in lessons and performances. According to tutors, some pupils were afraid of making mistakes, while most participants were nervous during performance sessions. Near the end of the project it became apparent that performing in front of an audience had been a new experience for several pupils while others had only occasionally performed in public. Evidently, participants' inexperience with performing elicited feelings of arousal and anxiety. Although raised levels of arousal can hinder as well as elevate performances (e.g., Patston, 2014; Kenny and Ackermann, 2016; Papageorgi and Kopiez, 2018), pupils' responses suggested that most participants in this study, except for the youngest, felt very nervous during performances and that this had hindered their playing. Contrastingly, 9-year-old Pippa said that feeling nervous had served to focus during performances and had helped her not to “get overconfident.”

This phenomenon, that even performing for a small audience can raise arousal levels and induce anxiety, is in line with research by LeBlanc et al. (1997), who found that teenage wind-band players experienced increased arousal and anxiety when they had to play for a group of peers and researchers, compared to playing for one researcher. However, all participants in our study were in the performing situation together as equals; they all listened to and performed for each other, which was different to the study of LeBlanc et al. Several studies have revealed that high levels of anxiety before or during performances is reported more by female than male students (e.g., LeBlanc et al., 1997; Osborne and Kenny, 2008; Patston and Osborne, 2016), although Ryan (2005) found that this was not always the case for children under 12 in her study. As all participating pupils in this study were girls, it is perhaps not surprising that many in this group (the teenage girls) were affected by high anxiety levels. It seems, therefore, that tutors of female students should be particularly alert to signs of performance anxiety and appropriately proactive in coaching these pupils for performance.


Repeated performance experience is beneficial

All teachers and several pupils reported that performing regularly had been useful. It seems that feelings of anxiety had decreased and that the regular performing activities had increased pupils' confidence. Since Caroline had been aware of the potential impact of performance anxiety, she had chosen easy pieces for the first performance session, a slightly harder piece for the second and a challenging work for the third and fourth sessions. Caroline and her student Sally both reported that this gradual building up of pieces for performances had helped to increase confidence.

The finding that repeated performance experience within a short time frame reduces anxiety is in line with findings from a study by Boucher and Ryan (2011) with 3–4-year-olds. They found that second performances that were organized soon after a first performance elicited lower anxiety responses from young children than initial performances. It seems likely that it is easier for young children to become accustomed to performing than for teenagers, and it is important that tutors create frequent opportunities to practice performing in front of a friendly audience from the early stages of learning (Kenny and Ackermann, 2016; Yandell, 2018).






REFLECTIONS

As with all participatory AR, it is important to be aware of factors that could have influenced the research process. Firstly, the experience and former practice of participants might have influenced their assessments of the methods used during the project. Previously, Caroline had used mainly analysis and “adjectives to describe the music” rather than questions about the musical character and how this can be portrayed. She used to avoid modeling as she thought this would hinder pupils' ability to sight-read. Afterwards, Caroline reported that she had come to realize that expressiveness does not automatically occur when pupils play accurately and fluently, or when they hear expert modeling. Caroline was impressed with her pupils' progress during the project and she was convinced that this was the effect of modeling combined with questions about, and emphasis on, the musical character. Alicia mentioned at the end of the project that she had always assumed that modeling and talking about the interpretation of a work using metaphors would be sufficient for enhancing expressiveness. She thought that the dialogic teaching approach supported by modeling had been far more effective than modeling and describing the character for facilitating pupils' expressiveness. Tim had been taught via aural modeling prior to his study at HE and had found this helpful. Contrastingly, he initially felt frustrated with his tutor's verbal teaching at music college. These experiences might have influenced his ideas about the difficulty of using questions and dialogue for young students.

Secondly, pupils' technical problems, performance experience and level of confidence influenced the teaching-and-learning process. Tim's pupils had problems pitching their notes and feeling the pulse of the music. Therefore, Tim's use of modeling and playing along seemed especially helpful for their learning. Some tutors realized near the end of the project that their pupils' pieces had been too hard for their current level of playing, which could easily have led to low confidence levels, thus affecting the teaching-and-learning process.

Thirdly, the musical style and challenges of instruments played (cf. McPherson et al., 2012) may have influenced the teaching-and-learning process. The violin teacher focused a lot on technique, even when working on expressiveness which was similar to the views of the violinist in a previous study (Meissner, 2017). Furthermore, the presentation of the musical score can influence the teaching-and-learning process. The recorder players studied several Baroque pieces from scores which provided ample opportunity to reflect on the musical character and phrasing as few expressive markings, if any, were included. Contrastingly, the other instrumentalists often studied pieces from Romantic or 20th century repertoire that included a great deal of expressive marking which often led to a focus on the score rather than interpretation.



DISCUSSION AND CONCLUSION

This ARP investigated how dialogic teaching of expressiveness can be used in weekly instrumental music tuition. It was our aim to explore whether tutors find a dialogic teaching approach useful for facilitating pupils' learning of expressiveness and to investigate what other instructional modes complementing this approach tutors would like to employ. Additionally, it was our aim to explore pupils' views on their learning of expressiveness and the instructional strategies used for developing expressiveness.

A salient finding from this study was tutors' observation that teaching and learning expressivity is a complex process wherein “everything is intertwined”; several methods can be used within a dialogic teaching approach for working on various teaching aims; improving expressiveness, accuracy, technique and practice. Tutors observed that increased accuracy and technical fluency as well as improved expressiveness contribute to the development of performance expression.

Overall, tutors and pupils thought that questions and discussion were useful for teaching and learning performance expression, especially when this was supported by aural modeling. Although it was sometimes hard to describe the musical character verbally, most pupils found tutors' questions helpful for reflecting on this. Participants' accounts suggest that open questions and dialogue can stimulate pupils' thinking, thus raising their awareness and understanding of the musical character and structure. Some tutors were impressed by pupils' perceptive ideas and the effect of reminding pupils of their chosen interpretation. Although this was not always evident in performance sessions, tutors thought that in lessons thinking of the musical character led to improved expressiveness. Pupils reported that thinking about the musical character had been a revelation, as they had never considered reflecting on the musical meaning before. This changed their approach from “just sort of playing it” or “just doing dynamics” to reflecting on and aiming to convey the musical character in performance (cf. Meissner et al., 2019). Some pupils had become aware of the fact that they could think about and convey their own interpretation, thus taking ownership of the music. This finding, that questions and dialogue are helpful for thinking and learning, is in line with Vygotsky (1978, 1986) who proposed that language is an important meaning-making tool. Questions and problem-solving had helped these pupils to develop their understanding of the music and their expressiveness in playing.

Teachers in this project used open questions to facilitate thinking on various other aspects of playing and practice too; questions about pitch and rhythm, expressive marking, dynamics, and technical aspects of playing were employed to work on accuracy and technical fluency. Some tutors had asked pupils questions regarding their assessment of playing or planning of practice. It seems likely that inviting pupils to evaluate their own performance is more helpful than informing them of the teacher's evaluation. Questions regarding practice might assist pupils to start reflecting on this, which could be a useful step to developing self-regulated practice habits (cf. McPherson and Renwick, 2001; Hallam et al., 2012; Pike, 2017).

In line with research findings on dialogic teaching of academic subjects in classrooms (Alexander, 2008), some tutors observed that the dialogic teaching approach had made lessons more interactive; pupils were more engaged and felt more responsible for their learning when they were asked for their views. The pianist reported that this approach had made her listen more to her students and she felt she knew them better than before. Tutors thought that their pupils had grown in confidence and this is supported by reports from pupils. It seems therefore that the dialogic teaching approach had a positive effect on various aspects of the teaching-and-learning process (Figure 5); questions and dialogue had stimulated pupils' thinking about the interpretation, thus contributing to their learning of expressiveness. Additionally, questions had been used to reflect on pitch, rhythm and technique, thus facilitating pupils' work on accuracy and technical fluency. Enquiry and exploration appear to facilitate process-oriented learning, which may enhance creative as well as accurate performance (e.g., Timmers et al., 2012). Moreover, asking questions about various aspects of the interpretation, playing and practice, and accepting pupils' ideas, allowing them space to explore interpretations and ways of practice, gave these pupils a sense of ownership, which can contribute to the development of self-efficacy and agency. When pupils have a “musical say” (Davis, 2011) in expressive decisions this can contribute to their growing sense of musical agency (Wiggins, 2016) and identity as musicians (Hallam, 2010). This process might move in both directions; dialogic teaching combined with modeling can affect agency and expressiveness and so on, and it seems likely that enhanced accuracy and expressiveness in turn would affect the dialogue and modeling.


[image: Figure 5]
FIGURE 5. Potential effects of a dialogic teaching approach on various aspects of the teaching-and-learning process.


Consistent with previous research (e.g., Sang, 1987; Woody, 2006) participants reported that aural modeling had been helpful. Modeling had been useful for building up an aural picture of the music, thus facilitating pupils' learning of expressiveness, accuracy and technique (cf. Dickey, 1992). Participating teachers tended to use modeling in combination with questions or short explanations about various aspects of playing, such as interpretation, articulation, dynamics, phrasing, pitch, rhythm or technique. Some scholars (Sloboda, 1996, 2005; Woody, 2000, 2003) suggested that there is so much detailed information contained in an expressive aural model that it might be too complex to be used for teaching children expressiveness. However, this study suggests that a dialogic teaching approach combined with modeling deals with this difficulty because teachers can help their students to reflect on what they hear in an aural model and how this relates to their interpretation. Although several studies have demonstrated that standalone modeling can be effective (Rosenthal, 1984; Sang, 1987; Woody, 2006), this is unlikely to stimulate students' thinking or to develop their understanding of the musical character and structure. It seems likely that modeling alone makes pupils dependent on the teacher (Broomhead, 2005), as repeated modeling might be required if students have not learned to reflect on the interpretation. The notion that standalone modeling or modeling combined with verbal instruction is insufficient for stimulating expressiveness is supported by accounts in the current study. The trumpetist had been taught mainly via aural modeling prior to his study at HE and had found it frustrating to be taught through verbal teaching afterwards. Additionally, the clarinetist observed that expressive modeling is not enough for improving students' performance expression, even if all expressive markings contained in a score are executed accurately. Furthermore, the pianist used to work on expressiveness via modeling and by labeling the musical character using metaphors. Although this had worked to some extent, she thought that asking questions combined with modeling was far more effective for facilitating pupils' understanding and expressiveness than describing the interpretation and modeling.

Participating teachers had also played along with students to support their playing, especially when pupils struggled with pitch, rhythm or technical fluency. Several teachers and pupils thought this had been helpful, although some thought it was less useful than asking questions, aural modeling or accompanying. It seems likely that playing along is helpful for pupils who are struggling or feeling insecure about their playing (Hallam, 1998). In such situations it can be helpful for children to get immediate feedback through their teacher's playing which contributes to their learning of pitch, rhythm and phrasing, thus increasing their confidence. Playing an accompanying part is likely to provide support while giving pupils some independence, as they can adjust their tempo and timing to the teacher's accompaniment. Additionally, accompanying might help pupils to experience tutors' phrasing and musical tension.

In this project tutors explored mainly dialogic teaching combined with modeling and playing along to facilitate pupils' learning of expressiveness. Although the other methods from the theoretic model (Figure 1) were not investigated systematically, several strategies were used by tutors, such as projected performance, listening to “own” recordings and gestures. Gestures were not mentioned by tutors, but the video recordings reveal that gestures were generally used to complement verbal explanations and modeling (cf. Simones et al., 2015).

Although the tutors thought that it is important to tailor methods to individual students (cf. Brenner and Strand, 2013) and situations, they acknowledged that they had often slipped into using one uniform approach for most pupils (cf. Carey et al., 2018). Therefore, it had been useful to watch examples of each other's teaching, to share ideas and discuss methods. For teachers, AR participation had been an enriching experience, in which they explored strategies for teaching expressiveness as well as other objectives. Sharing expertise and ideas were important contributors to this positive experience.

Our findings highlight the importance of regular performance experience for young musicians. Consistent with previous research (Boucher and Ryan, 2011), regular performances within a relatively short time frame had helped pupils to adjust to the feelings of nervousness and tutors reported that pupils felt more confident at the end of the project. It is difficult to determine whether this increased confidence was the result of the regular performing activities or the teaching or a combination of both. Nevertheless, it is important for pupils' development as musicians that they have regular opportunities for performing in front of a friendly audience from a young age, as performing needs to be practiced. Additionally, pupils are likely to benefit from preparing repertoire that is well within their technical ability, so that there is less reason for anxiety and a higher chance of success (Kenny and Ackermann, 2016; Papageorgi and Kopiez, 2018; Yandell, 2018).

There were some limitations to the study: There were more female than male participants; also, the project took place during only one semester, while it seems likely that children's learning of expressiveness is a long-term process (Kenny and Ackermann, 2016; Papageorgi and Kopiez, 2018). It would be worthwhile to continue exploring teaching and learning expressive performance in a long-term study. Additionally, it would be useful to conduct a detailed multimodal analysis of tutor-student interactions to explore how dialogue, speech, gestures and musical activities affect the teaching-and-learning process (cf. Rostvall and West, 2005; Kupers et al., 2018).

Although this study did not prove the effectiveness of methods, previous studies demonstrated that questions and dialogue can facilitate children's understanding of how to construct expressive performance (Meissner and Timmers, 2019, Meissner et al., 2019). Subsequently, young musicians can expand their learning, understanding and expressiveness in various contexts; in group lessons and ensemble work pupils can ask each other for their views and model for one another, thus developing their ideas together. In our research, we have explored one aspect of interactive learning, that is promoting autonomy and reflective practice through dialogue integrated in a traditional teacher-student learning situation of Western classical music. This relates to initiatives advocating for informal, exploratory, collaborative and embodied learning (e.g., Schiavio et al., 2019). It remains to be examined how interactive learning can be further enhanced in such contexts, integrating various activities such as improvisation, listening, performance by ear (e.g., Green, 2017) and the adoption of a self-organizational perspective oriented toward rich musical experiences (Schiavio and van der Schyff, 2018; Schiavio, 2019).

Overall, participating tutors and pupils thought that a dialogic teaching approach supported by modeling is important for meaningful instrumental music education, as this can stimulate pupils' thinking, thus facilitating their learning and enhancing their expressiveness.
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FOOTNOTES

1Grades as used by the Associated Board of the Royal Schools (ABRSM) of Music in the UK, with grades ranging from Grade 1 to Grade 8 (most advanced).

2It was up to the teachers to decide which pupils needed extra help to improve their expressiveness in performance. Only pupils without known learning difficulties were invited, as pupils with learning difficulties might need a different approach.

3Although HM had experience with enquiry and discussion for working on expressiveness, her participating pupils had not.

4All participant names used in the report are pseudonyms.

5The young bride by Bartók Béla. This title was omitted from the edition Ruby played from.

6[text] is used to clarify what the transcriber thought that the child meant or if the transcriber added a word. (text) is used for utterances that were difficult to understand. The brackets indicate that this is the most likely possibility of what the child said.

(…) indicates that the authors have left something out, usually because it is impossible to hear what is being said, and occasionally because the complete text does not make sense or would be too long to cite.

(( )) Transcriber's description of event.

78 out of 10 girls indicated in the questionnaire that modeling had been helpful. Although Yasmine 12_Pi3A ticked that her teacher had not used modeling, she said in her interview that modeling had been helpful. Lucy 14_FH4A indicated in the questionnaire that modeling had been “a bit” helpful but in her interview, she said that her teacher's singing and playing for her and with her had been especially helpful. Matilda did not return the second questionnaire.

8Students' self-efficacy can be defined as students' belief in their own ability to succeed in certain situations or to accomplish a task (Bandura, 1989).

9Students' musical agency can be defined as students' sense that they can initiate and carry out their own musical ideas and ideas about music (Wiggins, 2016).
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This qualitative study presents an interpretative phenomenological analysis of the lived experiences of three flute players who practice Dalcroze Eurhythmics, an approach to teaching, learning, and understanding music through exploring various music-movement relationships in social, creative, and rigorous ways. Our research seeks to understand how these individuals make sense of their lived experiences of Dalcroze Eurhythmics in learning, rehearsing, and performing contemporary music. Data collected through semi-structured interviews were analyzed and interpreted to create codes and categories in each data set. A cross-case analysis brought to light eight main themes: Body and breath; The body as a ‘way in’; Learning through the body overcomes specific technical difficulties; An embodied relationship with the score; Deeper knowledge and connection to music; Clarifying own interpretations; Communication with the audience; A bigger picture beyond the instrument. This study provides new insights into how learning through Dalcroze Eurhythmics can help individuals prepare repertoire for performance. As such, it may be of use to Dalcroze students and teachers, to flute performers and teachers, and to teachers and performers of other instruments who wish to explore the potential of Dalcroze Eurhythmics in learning, rehearsing, and performing contemporary music. The analysis also reveals insights that may be relevant to other repertoires.
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INTRODUCTION


Rosalind’s Reflection

As a flute player with a particular interest in contemporary music, I am all too aware of the many challenges this repertoire can present: the very high level of instrumental technique and flexibility needed; the brainpower to understand the notation or play it rhythmically; the imagination required to make musical sense of the extended techniques and colors; and the understanding of the music needed to communicate with an audience. When I initially encountered Dalcroze Eurhythmics, I was immediately struck by how free I felt; how expression became something liberating and natural, and how musical understanding somehow came more easily. Instead of my usual intellectualized approach, Dalcroze Eurhythmics taught me to go with my body and with what feels right, influencing the way I prepare and perform flute repertoire, and contemporary music in particular. My experience has inspired this research.

This qualitative study uses interpretative phenomenological analysis (IPA) to develop a richer understanding of how flute players make sense of learning, rehearsing, and performing contemporary repertoire in light of their experiences of Dalcroze Eurhythmics.1 Whilst it focuses on contemporary flute music, the findings might also be applicable to other repertoires.

Dalcroze Eurhythmics is a practical and holistic approach to music education. It is practical in that it combines “sensing, action, feeling and thinking” (Juntunen, 2016, p. 152). It is holistic in at least two senses. First, as a philosophy of music education, Dalcroze Eurhythmics works to overcome the dualism of mind and body (Juntunen and Westerlund, 2001), with practitioners choosing instead to emphasize and work with “the entire body of the living system (brain and body)” (Schiavio and Van der Schyff, 2018, p. 2).2 Second, as a pedagogy, it is experienced not only as music education, but also a means to social integration, personal transformation and well-being (Habron, 2014; Van der Merwe, 2015; Navarro Wagner, 2016; Van der Merwe and Habron, 2018; Van der Merwe et al., 2019). Dalcroze Eurhythmics originates in the pedagogical experiments of composer, pianist, and conductor Émile Jaques-Dalcroze (1865–1950) after he noted that students at the Conservatory of Geneva lacked inner hearing despite their high levels of technical proficiency, and that children, who nevertheless developed good listening skills, struggled to play or sing in time (Jaques-Dalcroze, 1921/1967, pp. ix–x). Instead of teaching music theory in abstract terms, Jaques-Dalcroze prioritized sensing, feeling and listening as “the principal qualifications of the musician” (Jaques-Dalcroze, 1967, p. 2) and developed what we might today call an embodied approach to music pedagogy (Juntunen, 2017). As such, he believed theory should follow practice (Jaques-Dalcroze, 1921/1967, p. 63):

The aim of eurhythmics is to enable pupils…to say, not “I know,” but, “I have experienced,” and so to create in them a desire to express themselves; for the deep impression of an emotion inspires a longing to communicate it, to the extent of one’s powers, to others.

Jaques-Dalcroze stated that “to be completely musical, a child should possess an ensemble of physical and spiritual resources and capacities” (Jaques-Dalcroze, 1907/1967, p. 36; italics in original). To this end, he developed an approach based on three main disciplines, each explored through movement: rhythmics, solfège, and improvisation. Founded on the principle that rhythm is closely related to nature and life (Findlay, 1971, p. 1), rhythmics is the study of music through the body, exploring music’s connection with time, space, and physical energy (Jaques-Dalcroze, 1967). Besides movement and listening, it includes the use of equipment that extends the body and its expressive potential (such as scarves, balls and sticks), as well as touch and close observation (as in group and mirroring exercises where students may guide each other through movement and touch). Solfège “awakens the sense of pitch and tone-relations and the faculty of distinguishing tone-qualities” (Jaques-Dalcroze, 1914/1967, p. 65). In this discipline, practitioners train the aural sense and inner ear through vocal expression, singing, listening, ‘mental hearing’ (audiation), and exploring connections between movement and pitch relations. Improvisation, instrumentally, vocally and in movement, encourages creativity and is a platform to expand the skills developed through rhythmics and solfège.

These three subjects are networked together constantly throughout Dalcroze lessons and are brought together in an additional area of study, plastique animée, which affords expressive freedom in the realization of music through movement (Greenhead, 2009). Altogether, the method relies on the notion that “musical expression and physical motion appear to share similar underlying properties,” for example tempo and dynamics which both “give rise to an internal sense of motion” (Seitz, 2005, p. 426). The radically cross-modal nature of Dalcroze pedagogy has been noted by practitioners (Schnebly-Black and Moore, 1997, pp. 20–21), yet finds theoretical support in current developments in cognitive science, especially an approach that describes musical cognition as embodied, embedded, extended, and enactive (Schiavio and Van der Schyff, 2018). With the so-called 4E model of music cognition, we can consider how Dalcroze pedagogy affords (i) embodied experiences of music involving the body, as participants move, feel, listen, think, and make contact with each other (Greenhead and Habron, 2015). These experiences are (ii) embedded within “the agent’s ecological niche” (Schiavio and Van der Schyff, 2018, p. 2), which consists of elements such as space, the acoustic, other people, and the cultural context. Thus embedded, Dalcroze students develop their knowing through an (iii) extended cognition, interacting with other agents (students and teacher) and objects that become part of the musician’s “cognitive ecology” (Van der Schyff et al., 2018, p. 7). These objects can include the equipment mentioned above, used to explore the world and receive feedback, and afford knowledge that would not be achievable solely by mental processes. Finally, the (iv) enactive dimension concerns how living systems and their environments mutually shape each other, and is most easily seen in improvised settings (Van der Schyff et al., 2018, p. 7). In the Dalcroze class, where improvisation is one of the principal means of teaching, learning, and interacting, these “dynamic forms of negotiation and adaptation” (Van der Schyff et al., 2018, p. 7) are a constant feature as participants adapt to, and influence, sound, space, affect, and the movements of others (Bachmann, 1991).

Dalcroze Eurhythmics can be applied to preparing musical performances, as discussed by Greenhead (2017), who developed an adaptation of Dalcroze Eurhythmics called Dynamic Rehearsal “to enable participants to enter a process of clarifying and refining interpretation and performance, and to improve communication skills” (Greenhead, 2017, p. 153). In Dynamic Rehearsal, performers rehearse silently while using materials, such as a rhythmic gymnastics ball or scarf, to “enact their thoughts, feelings, perceptions and sensations about their repertoire,” prompting them to make creative decisions to determine their intention as they go along (Greenhead et al., 2016, p. 221). Greenhead also encourages students to play whilst standing on a trampoline, or sitting on a ball, as further sensory experiences, which have helped her students to find “color, movement, and fluidity” (Greenhead, 2016, no page). Thus a Dynamic Rehearsal lesson, which requires preparation through rhythmics classes, would start with playing while standing on the trampoline, before showing the music to an audience in silence using the rhythmic gymnastics ball (or scarf, or other material) to represent the music (Greenhead, 2016, no page). It has been noted that this strategy affects the subsequent performance and communication with the audience, improving “the engagingness of the performance, tone-quality, rhythm and the communication of musical structure and, on the part of the performer(s), greater confidence and security” (Greenhead et al., 2016, p. 222).

Schnebly-Black and Moore (2004) have also applied Dalcroze principles to teaching in individual studio-teaching contexts, outside the traditional group exercises. They have connected Dalcroze to specific challenges in teaching technique, music reading, practicing and memorization, and offer exercises to suggest ways of dealing with these challenges. While dealing with issues in preparing music, this work does not explore the lived experiences of students in preparing music for performance. In terms of flute pedagogy in particular, Stumpf (2018) advocates the use of rhythmics and improvisation for students aged 4 and 10, but does not collect data about their experiences.

Qualitative research studies that investigate the experiences of participants in Dalcroze Eurhythmics are relatively few, but are becoming more common. Alperson (1995) used video observation and interviews to explore what happens in Dalcroze Eurhythmics classes for adults. She found that the lessons were student-centered (p. 237) and characterized by a “cyclical and spontaneous flow from idea into action into idea” (p. 242), and realized the “educational ideal of esthetics” (p. 253). Some studies have explored the application of Dalcroze Eurhythmics to rehearsal and performance. In an account of the development of Dynamic Rehearsal, Greenhead’s case study illustrates an account of the lived experience of a violinist who, after practicing Dynamic Rehearsal, said “music makes sense for me and for the audience” (Greenhead, 2017, no page). A related study (Mayo, 2005) explores Dynamic Rehearsal from the perspective of solo violinists, a student string quartet, and on the author’s own coaching of a young string quartet. Mayo details a change in awareness of body and space, confidence and conviction in performance, and a new appreciation for showing an interpretation physically, noting that Dynamic Rehearsal “forces musicians to show, through movement, exactly what they want to express and then they simply replicate the movement in sound” (Mayo, 2005, p. 11). Habron et al. (2012) explored student composers’ experiences of making music in response to learning through Dalcroze Eurhythmics and noted their enjoyment, as well as influences on their aural awareness, musical understanding, and compositional work.

Recent research has also used phenomenological methods, which seems fitting given Jaques-Dalcroze’s aim, as he expressed himself a century ago, to enable pupils to say “I have experienced” (Jaques-Dalcroze, 1921/1967, p. 63). Van der Merwe (2015) adopted a hermeneutic phenomenological approach to investigate bachelors students’ first experiences of Dalcroze Eurhythmics, finding that it led “to the experience of joy, easier understanding of musical concepts, greater musical expressivity and social integration” (Van der Merwe, 2015, p. 404). Building on this work, Van der Merwe and Habron (2018) used IPA (Smith et al., 2009) to analyze data from Dalcroze teachers about their lived spiritual experiences in the Dalcroze class. The authors present eight themes in their analysis of the teachers’ sense making: Breathing is essential; Giving and receiving energy (physical and emotional); Creating connections through sound and movement; Awareness of self, other, environment, and music; Growth and learning; Meaning and holism; Well-being; and Precious moments of transcending time and space (Van der Merwe and Habron, 2018, no page). In addition, Wentink (2017) interviewed the members of a chamber ensemble who had experienced Dalcroze Eurhythmics classes designed specifically to support their interpretation of certain pieces. Using IPA, she found that the musicians made sense of their experiences in terms of: Heightened awareness of music, time, and space; Beneficial for relationships in the ensemble; Improved musicianship; Enjoyment and well-being; Informing pedagogy; and Social and cognitive challenges (Wentink, 2017, p. 56). The work of Juntunen and Hyvönen (2004) has laid a theoretical foundation for much of this research, especially in connecting the ideas of Jaques-Dalcroze and the practice of Dalcroze Eurhythmics to the philosophies and phenomenological insights of Merleau-Ponty (1962) and Sheets-Johnstone (1999).

Wentink’s (2017) study focuses on the experiences of the participants within an ensemble. Whilst it is nearest to ours, in focusing on the application of Dalcroze Eurhythmics to the preparation of performance, the current study differs from it and the others mentioned above in that it seeks to understand the lived experiences of three flute players and focuses primarily on how they apply Dalcroze Eurhythmics to their processes of learning, rehearsing, and performing contemporary music. The research question that guided the study was: how do three flute players make sense of their lived experiences of Dalcroze Eurhythmics in preparing contemporary music for performance?



MATERIALS AND METHODS

This study uses IPA, a qualitative approach to researching the lived experiences of individuals, to motivate data collection and analysis. Central to IPA are three theoretical perspectives (Smith et al., 2009, p. 4): (i) Phenomenology – studying the lived experiences of participants in relation to a certain phenomenon; (ii) Hermeneutics – the interpretation of an experience, here done by both the participant and the researcher, as the latter makes sense of the participants’ sense-making; and (iii) Idiography – attention to individual experience. This approach was chosen because of the study’s aim to understand how individual flute players make sense of their lived experiences of Dalcroze Eurhythmics as they prepare contemporary flute repertoire for performance.

The three participants are all flute players with experience of Dalcroze Eurhythmics. They are from Europe and America, and are all female. Despite different educations and backgrounds, they all have had similar experiences in applying Dalcroze principles and practices to flute repertoire, particularly contemporary music. Thus, they represent a purposive sample, which is appropriate in a phenomenological study. Data collection was carried out through audio-recorded semi-structured interviews, which made space for participants to reflect upon and talk through their experiences in detail. The interviews were transcribed by the first author, deepening her understanding of the data, in line with the advice of Braun and Clarke (2006, p. 88).

Since IPA focuses on making sense of individual experiences, each participant’s account was interpreted before doing a cross-case analysis. The thematic analysis followed the process suggested by Smith et al. (2009). After familiarization with the data through transcribing and repeated reading of the data, initial codes were identified from each participant, noting what seemed most interesting and meaningful; this entailed writing a list of codes for each participant. Codes were grouped into categories and themes were made within each data item, using mind-maps and color coding, before reviewing each participant’s themes and looking for themes across the whole data set. While some themes stood out with a lot of data to support them, subtle tweaking brought together smaller themes. Finally, themes were defined and refined in order to characterize the experience of each participant. Working in this way involved keeping each individual at the heart of the cross-case analysis, helping us “move from the particular to the shared” (Smith et al., 2009, p. 85).

Ethical Approval for this study was granted by the Royal Northern College of Music’s Research Ethics Committee on 11 April, 2018 and participants gave their informed consent in writing, including for their words to be attributed to them by name.



RESULTS AND DISCUSSION

Given the idiographic nature of IPA, we begin this section with a summary of each participants’ lived experiences. Their data have been analyzed thematically, according to the guidelines suggested by Smith et al. (2009) and appear in Table 1, below.


TABLE 1. The eight super-ordinate themes alongside the corresponding categories for each participant.

[image: Table 1]
Kathryn

A Dalcroze module, focusing on rhythmics and Dynamic Rehearsal (Greenhead, 2017), came at the right time for Kathryn during her Master’s degree, whilst raising a child as a single mother and suffering from a condition that threatened her flute playing. Her first experience of Dalcroze training, these weekly classes offered her a joyful and curious outlet where she could explore, focus, and learn about her body and music; she felt happy when studying Dalcroze and encouraged by the experience, even when things were harder. She would explore the exercises at home, sometimes together with her young child. Kathryn started thinking about her musical body without the flute attached to it, and started finding similarities between her experiences in Dalcroze classes, and technical and musical approaches to playing a variety of repertoires, including New Complexity music (Fox, 2001).



Irene

Irene’s first introduction to Dalcroze, in her late teens, made her question her own music education. She observed a class and saw young children demonstrate their musical understanding through Dalcroze and felt embarrassed that she couldn’t do the same. Although she was keen and looked for opportunities to learn more, her serious engagement with Dalcroze did not start until she undertook a master’s with a module on Rhythmics and Dynamic Rehearsal (Greenhead, 2017). In her opinion, there is a strong focus on the technical aspects of music amongst classical musicians, both in learning and playing, without enough thought for communicating musical meaning. Movement has allowed her greater exploration in developing an interpretation of contemporary music including that of Takemitsu. Not only does she say incorporating movement makes her more decisive and committed, but it has also made her think about the visual aspect of performing, using gesture or even choreography to prepare a communicative performance.



Emma

Emma believes that Dalcroze transformed her career, which is split between being a flute teacher, Dalcroze teacher, and performing flutist. Undertaking her first Dalcroze lesson at the age of 18, she spent 10 years completing Dalcroze training to gain her license. In the past, her dyslexia has caused problems in reading scores, making her feel inconsistent and nervous as a performer. Engaging with all the disciplines within Dalcroze has enabled her to learn kinesthetically and she now feels much more comfortable performing, including technically challenging repertoire and extended techniques. On stage, she focuses on the music, not on herself or on her flute-playing. Together with jazz improvisation, which also has an important place in her working life, movement has allowed her to realize and understand the language of music in a different, more connected way. She believes this makes for a deeper performance.

Table 1 (below) shows the eight super-ordinate themes that emerged from the cross-case analysis alongside each participant’s categories that make up the themes. For example, the body as a ‘way in’ emerged out of data in which participants talked about how they first approach a new and challenging piece of repertoire through movement. The super-ordinate themes will be explained and discussed, with quotations from the participants, in the section that follows.



Body and Breath

All participants talk about the relationships between body and breath, and how the body can affect sound quality on the flute. For Irene, work on the trampoline in Dynamic Rehearsal reflects this connection: “it makes you have the balance and somehow you breathe better.” Kathryn tells of how grounding her weight on the trampoline helps with “engaging and directing the air somewhere, beyond what you would do to play the flute. But there’s something extra – an extra energy that goes into the air stream when you know what you’re doing.” Mayo (2005, p. 9) relates bodily balance and tension to breathing which, if not worked on, “constricts the tone and musical shapes that the musician might otherwise be capable of producing.” Mayo (2005) also notes that breath is fundamentally connected to sound quality, while Greenhead (2017, p. 161) states that wind players often feel their breath support “kick in” on an elastic surface, just like the participants on the trampoline. Participants also relate breath to phrasing. Emma says:

the connection of musical phrases to breath, and the connection of music to language and the way that we speak, therefore the underpinning being with the breath and the ‘in’ and the ‘out,’ is, for me, such an essential part of what we study.

Participants in the study by Van der Merwe and Habron (2018) also talk about the breath as essential for awareness and the ability to react in the Dalcroze class, and as something that connects profoundly with movement.



The Body as a ‘Way In’

All the participants talk about Dalcroze as a way in to understand, or ‘own,’ the music. In learning contemporary music, Irene finds Dalcroze Eurhythmics to be a way of “approaching it somehow… it was just useful.” Similarly, Kathryn describes learning Ferneyhough’s Unity Capsule (Ferneyhough, (1975–1976)): Dalcroze “gave me, this massive focus in this piece… It’s almost like I was given some monkey bars to sort of glide over this thing that’s really hard.” This sense of overview is paralleled in Greenhead (2017, p. 162) case study, where the participant said she now sees a piece of music as a whole, and “from above.”

Kathryn also talks of “abandoning” the flute for long periods of time when there’s a problem with technique and, after exploring the music through movement “it’s almost like magic or something. The flute comes back, it’s in the body and it’s possible to do it!” Similarly inspired by her Dalcroze experience, Emma opts to get away from the flute, preferring to explore the music in her “first instrument, which is the body,” highlighting the fact that musical cognition is always embodied (Schiavio and Van der Schyff, 2018). Indeed, as human beings, our “first relationship with the world is wholly sensory – [the child’s] knowledge is bound to what he sees, smells, hears and touches” (Juntunen, 2002, p. 85). When the participants were faced with complex contemporary scores and needed to find a ‘way in,’ Dalcroze provided them with a physical and sensory approach to do so. In this way, the musician’s “own living and moving body… becomes, in effect, a musical instrument” (Juntunen, 2002, p. 85).

Emma’s dyslexia made the theoretical elements of her music education challenging, but she found that solfège trained her ear, body, and mind, and strengthened connections between them: “the use of the body in the solfege… the matching the movement of a melody… changed my whole ability and allowed me to discover a lot more about how I learn.” The “connection between ear, body, and mind is essential for musical performance and the Dalcroze method encourages students to understand the connection between what they hear, what they feel, what they think and what they do” (Juntunen, 2002, p. 81). It is the adaptability of Dalcroze as a practice, in both its teaching and applications, that provides Emma with a ‘way in’: “the fact that the method is so flexible [means it is] so able to transform how we experience music for ourselves.” As Bachmann puts it, “Eurhythmics is based on the joint mobilization of mind and body – specifically, on those faculties which enable us to act, react, and adapt to the surrounding world in order to cope with it to best advantage. It can therefore work for anyone, at anytime or place, regardless of their age or ability” (Bachmann, 1991, p. 21).



Learning Through the Body Overcomes Specific Technical Difficulties

Dalcroze Eurhythmics helps the flutists grasp extended techniques. Emma notes: “contemporary techniques are mimicking life sounds in a sense… All that stuff is really connected to how you use your body.” New Complexity music goes further with decoupling, where the notation describes performance techniques, or parts of the body, separately; for example, mouth shape and tongue. Dalcroze Eurhythmics helps Kathryn address this challenge by developing skills in dissociation. She relates learning this music to an exercise where the teacher plays on a drum and the class repeats the rhythm physically, using isolated parts of the body:

So there’s a lot of layers [in Unity Capsule], there’s a voice, there’s fingers, there’s air column, there’s a mouth, there’s a tongue… there’s all these parts of the body. [I realized] that this is just isolating things like [my Dalcroze teacher] was doing on the drum, like in the warm up.

Writing about how Dalcroze Eurhythmics helps, Schnebly-Black and Moore state: “Music has many dimensions, all of them variable, over which a musician must exert control… For the body to integrate complex movements, the mind must cope with and prioritize multiple messages” (Schnebly-Black and Moore, 1997, p. 32). Kathryn’s dissociation work helps to develop automatisms which provide her with a tool to overcome the technical challenges and focus more on communication. As Jaques-Dalcroze put it, rather poetically: “[t]he more automatism, possessed by our body, the more our soul will rise above material things” (Jaques-Dalcroze, 1967, p. 61). Similarly, quick reaction exercises in Dalcroze Eurhythmics train students to “react to unpredictability” and teach them “to respond quickly and effortlessly to a musical change” without disrupting the flow of movement (Urista, 2016, p. 17, italics in original).

Irene familiarizes herself with complex rhythms and the language of extended techniques in rapid succession through vocalizations and rhythmics exercises: “[I found noises for each] particular notation… because the changes of extended techniques in very short time made my brain like ‘ffllluuuhhh.’ First I just did the noises, then I did it with rhythm… and then together.” Much of Western thinking has been dominated by the mind-body divide, attributed to Descartes (Juntunen and Hyvönen, 2004, pp. 1–2). As Irene suggests complex scores, rhythms and techniques could initially incite an over-intellectualized approach which Jaques-Dalcroze hoped to overcome: “contrary to the popular idea, the premature development of intellect, and over-specialized studies, far from clarifying the mind, are apt to disturb and unbalance it” (Jaques-Dalcroze, 1967, p. 61). Instead, considering the entire body’s ability to make and respond to music, Jaques-Dalcroze recognized that: “The gift of musical rhythm is not a mere mental affair; it is physical in essence” (Jaques-Dalcroze, 1967, p. 31). In these participants’ experiences, movement aids the learning process of contemporary flute repertoire’s specific challenges, which can include interpreting complex notations.



An Embodied Relationship With the Score

Each participant notes that engaging with Dalcroze helps to memorize a score. For Irene, this is through “choreographies which remind you what is the rhythm, what is the next technique, extended technique. It helps you to memorize, you know the piece better.” Movement work on certain sections changes how Kathryn views the score and understands its structure:

Whenever I see that bar in a performance – “that’s the one where I do this” – I look forward to it. There are a few markers in this piece where I did loads of physical work with the material and those sort of punctate the piece for me and I look forward to those coming up. And I know what it looks like on the page and I know exactly where it is.

With practice, the bodily images developed through physical means can take the place of the score. Like other kinds of memory, musical memory “requires categorical structural representation that reduces the information load to manageable proportions,” such as a shape that we can locate in the musical structure (Sloboda, 1996, pp. 118–119). An efficient way to do this is through active sensorimotor experience (Schiavio and Timmers, 2016). Indeed, the more modalities engaged, the better the memorization will be (Chen and Fu, 2003; Shams and Seitz, 2008).

The participants talk of movement as a way of representing musical sounds and gestures in a way that is radically different from notation, and yet provides rich and personal meaning. Emma explores this further:

I would say that when you look at this visual representation of a score of dots on a page it could mean anything… it’s just a set of symbols. And so giving this non-verbal art form a non-verbal representation in the body makes it something that’s embodied and alive and real. And gives meaning to these dots on the page that is different for you.

Movement can be used to represent and recreate the score visually and kinesthetically. This aspect of Dalcroze education, often called plastique animée, has been described by Juntunen as “a “living analysis” of the musical score, a movement composition [that] entails portraying primarily the form, structure, style and/or expression of a musical work through interpretive movement” (Juntunen, 2016, p. 150). In this way, participants experienced movement as a way to bring notation to life through the body, in time and space, and in relation to other agents. This in turn led to easier understanding, which was also noted by Van der Merwe’s (2015) study of university students’ first experiences of Dalcroze, and memorization. The latter result can be explained by the fact that “musicians need to be motorically engaged with the music to facilitate memorization” (Schiavio and Van der Schyff, 2018, p. 7). Both understanding and memorization of a score were facilitated through a deep, personal, and embodied engagement with music in the Dalcroze class.



Deeper Knowledge and Connection to Music

Emma refers to her body as her first instrument, noting: “If I step away from my flute-way of learning… if I can actually experience the whole piece in my first instrument. The knowledge I have is just vast compared to before.” Juntunen (2002) explores how Dalcroze Eurhythmics can be applied “to deepening the experience and understanding of a musical event or musical concept through bodily movement prior to, or in conjunction with, the development of instrumental or vocal skills” (p. 75) and reinforces the idea of “the body as a musical instrument” (p. 85).

Jaques-Dalcroze incorporated movement in learning “for the purpose of facilitating and reinforcing the understanding of musical concepts” (Juntunen and Westerlund, 2001, p. 210). Each participant talks about finding a deeper meaning of music through movement. Irene says that Dalcroze Eurhythmics helps her to “understand better the piece,” and suggests that the Dalcroze principle where theory comes after practice enables a profound connection to music: “in my education, it’s just sit down and you learn first music notation and how it works. [But] It’s not about that! It’s not about that!” According to Mayo, Dalcroze Eurhythmics allows access to “higher plains [sic] of cognitive understanding in music,” and experiencing music through multiple modalities “greatly increase[s] our chances of identifying with the music at a deeper, and more emotionally intense, level” (Mayo, 2005, p. 10). Emma notices a process of musical discovery, facilitated by listening, movement and vocalization: “the truth of music, or the answer that I’m looking for resides through the body in some way.” Juntunen (2002, p. 77) describes how Dalcroze Eurhythmics aims to deepen the experience of music and affords a progression from “outer to inner movement.” In Emma’s case, this inner movement can be understood as the expressive potential of the music.

For Kathryn, movement encourages a more comprehensive engagement with music, leading to knowledge of the different parts within it: “[my Dalcroze teacher] said I could be the solo line, but I could also be the orchestra part… so I would be able to swap between what the orchestra were doing, and then maybe show my line with something else.” It also brings to light previously neglected details within the work: “there are certain parts where… I would just probably gloss over it or play quite quickly. Whereas when I was moving with it, I realized it was a place I should, I could actually take more time.” This possibility has been noted by Sloboda, who wrote that “bodily and physical motion, and gesture” can be applied “by analogy” to music, to create a more expressive interpretation (Sloboda, 1996, p. 119).



Clarifying Own Interpretations

The participants’ Dalcroze experiences provided them with opportunities to explore music from different angles and experiment freely. This supports Emma’s interpretive decision making: “if you’re exploring something to know it better, you should explore all the things [the different modalities within Dalcroze practice] because then you can make your choice.” Emma finds it helpful to use different materials to inform her movement and interpretation. In rehearsing or performing a piece with materials (such as a scarf or rhythmic gymnastics ball), through Dynamic Rehearsal or plastique animée, musicians can find their “own path to a way of expressing [themselves] through the score” and reveal “the strengths and weaknesses of the performance” (Schnebly-Black and Moore, 2004, p. 13).

Participants talk in depth about how engaging with Dalcroze Eurhythmics helps create decisive interpretations. For Kathryn, Dynamic Rehearsal forces her to make her interpretation look convincing and says “You have to make these decisions because you… are holding a ball!” In Dynamic Rehearsal “decisions must be made relating to how the music begins and how and where it moves as the performer hears it” (Greenhead, 2016, no page, italics in original). Through such experimentation, musicians can find “a gesture which [feels] right immediately” (Mayo, 2005, p. 29), and leads to a clearer interpretation. This exploration grants Irene a sense of independence. Previously, she would imitate what her teachers did and wanted, but now she thinks consciously about what she wants: “Dalcroze has helped me to have my own criteria to say that’s my idea and that’s how I want to express it.” Participants in Wentink (2017, p. 17 and p. 27) noted similar benefits in musicianship, encompassing self-confidence and clarity of interpretation, as a result of preparing a wind sextet performance through Dalcroze Eurhythmics. Sound and movement improvisation can help the cultivation of a student’s own “voice” in performance (Urista, 2016, p. 9).



Communication With the Audience

Dalcroze has affected the way the participants think about, and want to connect with audiences. Kathryn asks “What do you think your sound sounds like to people out there, rather than what does it sound like to you?” Communicating music is central to applications of Dalcroze Eurhythmics, such as Dynamic Rehearsal, and one of Greenhead (2017, p. 160) aims is “to help [musicians] relate to the audience without shying away from this contact.” Irene discusses communication with the audience at length, carefully assessing the best way to achieve it. She considers what they can see, as well as hear: “the audience is not blind. On the stage, everything counts.” In Dynamic Rehearsal, musicians are encouraged to think about the stage in a new way, performing in a “dramatically articulated space,” using the whole stage to explore the music’s dramatic potential (Greenhead, 2017, p. 157). Participants talk about telling stories, communicating, ideas and showing a journey through their performances. Emma explains: “I move [physically] so that I can eventually move my audience [emotionally] while I’m staying still on stage.” Irene uses movement to “help the audience understand what you have to say.” Dalcroze practitioners aim to help students to become musicians who can carry the audience “on the journey of music” (Greenhead, 2017, p. 158) and “to project their ideas, feelings and intentions about the piece into the dramatic space to co-performers and to the audience” (Greenhead, 2016, no page).



A Bigger Picture Beyond the Instrument

Each participant reveals how learning through Dalcroze Eurhythmics has changed the way they approach music making outside the Dalcroze classroom and in much broader perspectives. Emma describes how it transformed her career while Kathryn tells of how she “tried to put it into my life a little bit,” exploring exercises with her daughter at home. Each player says it is more than their flute playing that has been affected by Dalcroze, as Kathryn explains: “I think it’s me as just who I am. I feel like it’s… unlocked an imagination, and curiosity… and possibilities… and the world.” Juntunen and Hyvönen write that “the knowledge we achieve by ‘listening’ to our body movements is also knowledge about the world; and it comes into being through bodily interaction with the world” (2004, p. 203). Furthermore, embodied knowledge of music also works “to make ‘musicking’ more personal and connected to one’s own self” and contributes to knowing ourselves better (Juntunen and Hyvönen, 2004, p. 210). This change in outlook has had a positive effect on the well-being and careers of the participants in this study. Participation in Dalcroze contexts has had a similar transformative effects on musicians in related studies (Wentink, 2017; Van der Merwe and Habron, 2018), in terms of their personal growth, learning, and well-being.

The participants describe how a focus on technical command can be prioritized over musical communication. Irene describes going to recitals where, despite fine technical playing, she “didn’t understand the music. And even sometimes… I can play [a piece] technically but I don’t understand it.” Preparing repertoire through the Dalcroze approach has changed Emma’s outlook:

because of those layers of multitasking and training in that way, I can be more aware of all the parts happening, and more accepting of it because sometimes, yes, you are not able to produce a sound that you always wanted, but… that is just one very small part in the whole picture. And so the ability to see the larger picture of the music that you’re performing is vastly impacted by this kind of work.

Jaques-Dalcroze began his pedagogical explorations, in part, because he felt the emphasis on technical proficiency was overshadowing the emotional and felt sense of music-making: “training is directed as much to the heart as to the brain, and [the musician] must try to love as well as understand” (Jaques-Dalcroze, 1967, p. 23). Mayo observes that this is still a pertinent issue. She is concerned that musicians “are engaged in a constant battle against the technical barriers that lie between their musical minds and the production of beautiful music” (Mayo, 2005, p. 12).

In the past, a technical emphasis has made Emma a very nervous performer, but access to the bigger picture has refocused her mindset: “[I was] caught up in whether I am doing this thing in the ‘correct’ way. Instead the music is so much the leader of that process [now]. I have access to the larger picture.” In this sense, Emma experienced Dalcroze as an ‘environmental enabler’ for optimal health (Perkins et al., 2017) and a way to avoid the “anxiety and an obsession with playing correctly,” noted by Mayo (2005, p. 10). Learning music away from the instrument “allows us to internalize repertoire. So that when we perform we are guided not by our fingers… [but by our] inner ear” (Mayo, 2005, p. 35). As Emma said, “music is the leader.”



CONCLUSION

The experiences of these three flute players suggest how Dalcroze Eurhythmics can be useful in preparing music, particularly contemporary music, for performance. The flutists make sense of Dalcroze as a way to connect body and breath, and a way into learning and performing. By approaching music through movement, they felt more connected with themselves, the score, the challenging techniques, their own interpretation, their audiences, and, perhaps most importantly, the music. Participants benefited from a deeper learning process which enabled them to foster a stronger connection with both the music and audience in performance, and to overcome the additional challenges that contemporary music may present. These findings are supported by, and add to, other phenomenologically-grounded research in Dalcroze studies, both empirical (Van der Merwe, 2015; Wentink, 2017; Van der Merwe and Habron, 2018) and theoretical (Juntunen and Westerlund, 2001; Juntunen and Hyvönen, 2004). Further research, building on the current study, could explore how musicians experience the application of Dalcroze pedagogy to a wider array of instrumental teaching, learning, and performance contexts, including different instrumental types and musical genres. This research contributes to our understanding of the experience of Dalcroze Eurhythmics as a pedagogical practice from the point of view of the students. Its insights might help or inspire other learners to explore the relationships between music and movement in Dalcroze contexts, as they approach musical and technical challenges of contemporary music and look for holistic and more personal ways to prepare, rehearse, and communicate it. Furthermore, this research could also contribute to the ways performers and instrumental teachers in a variety of pedagogical contexts might understand the use of movement in the preparation of repertoire with their students, in its learning, rehearsal, and performance.
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FOOTNOTES

1 In this article the name Dalcroze Eurhythmics is used to refer to the whole method, that is, including rhythmics, solfège, and improvisation.

2 Following this convention, when we use the word body throughout, we understand it in this sense.
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The purpose of this interpretative phenomenological analysis (IPA) is to explore the way that instrumental ensemble performers understand their experiences of Dalcroze Eurhythmics while preparing the Tango and Charleston of the jazz ballet La revue de Cuisine by Bohuslav Martinů. The participants of this study were the members of an ad hoc ensemble, which included both authors. Data included semi-structured interviews and reflections by the first author during and after the five Dalcroze sessions. The six emergent super-ordinate themes were: (1). Heightened awareness of music, time, space and energy; (2). Beneficial for relationships in the ensemble; (3). Improved musicianship; (4). Enjoyment and feeling good; (5). Informing pedagogy; and (6). Social and cognitive challenges. Implications of this study suggest that Dalcroze experiences link with Csikszentmihalyi’s description of the experience of “flow.” Experiences of flow are very positive emotions, which will be beneficial for the performers in any instrumental ensemble.
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INTRODUCTION

The purpose of this interpretative phenomenological analysis (IPA) was to explore how instrumental ensemble performers understood their experiences of Dalcroze Eurhythmics while they were preparing the Tango and Charleston of La revue de Cuisine by Bohuslav Martinů. Juntunen (2004, p. 15) defined Dalcroze Eurhythmics as “an approach to music education that builds on the ideas of Emile Jaques-Dalcroze” and as such it can be seen as a “process for awakening, developing and refining innate musicality through rhythmic movement, ear-training and improvisation … that focuses awareness on the physical demands of artistic performance” (Carnegie Mellon University, 2019).

The three principal branches of this approach are rhythmics, solfége and improvisation (Le Collège de l’institut Jaques-Dalcroze, 2009, p. 4). According to The Dalcroze Identity (Le Collège de l’institut Jaques-Dalcroze, 2009, p. 8), “Rhythmics is at the core of Dalcroze education” and is not applied only in the rhythmics class, but to the teaching of the other branches as well. In solfége the awareness of pitch and relationships between pitches is heightened as well as the memory of different timbres (Le Collège de l’institut Jaques-Dalcroze, 2009, p. 13). Lastly, “improvisation is one of the most important abilities or tools” in Dalcroze Eurhythmics (Le Collège de l’institut Jaques-Dalcroze, 2009, p. 17). The teacher uses improvisation for different activities and the students improvise in response to the teacher’s improvisations. Nivbrant Wedin (2015, 217) described this approach as entailing “an attitude, a way of thinking.” Juntunen (2004, p. 17) defined Dalcroze Eurhythmics as an example of the way to ground music teaching in embodied experiences.

Integrating Dalcroze Eurhythmics into ensemble playing can have valuable results for instrumental ensemble musicians preparing for a performance, because performing is one way to embody music. Another important aspect of Dalcroze Eurhythmics is group work, including the mutual interactions between group members. Jaques-Dalcroze’s intent was to develop a sense of self as well as a sense of sociability through his exercises. In the exercises students worked alone, in pairs and in groups (Habron, 2014, p. 94; Nivbrant Wedin, 2015, p. 231). This focus on group work is another reason why Dalcroze Eurhythmics could be of great value to an ensemble preparing for a performance.

The problem driving this research is performer-orientated and has three dimensions: a real-life problem for us as ensemble players is listening to our co-performers while playing in an ensemble; a second dimension is the limited time instrumental ensemble performers often have to learn new music and perform it as an ensemble; and the third aspect is the limited research available on the experiences of ensemble players who use Dalcroze Eurhythmics to prepare for performance. The first aspect is a real-life problem which we experience as performers in the ensemble, namely that we often find ourselves in a situation where we are so focused on our own playing that we do not really listen to what our fellow musicians are playing. Especially in chamber music, it is absolutely essential for performers to listen to each other. Edwards (2014, p. 26) noted that many chamber groups “play with blinders on.” He stated that they “zoom in” on their own notes and are completely oblivious to what is going on in the rest of the ensemble.

The second part of the problem is that instrumental ensemble performers often have a large number of compositions to master in the ensemble and little time in which to do this. Dalcroze Eurhythmics is an approach that can possibly be used to help overcome this problem, as it helps one understand the music and incorporate the rhythms and phrases into one’s body. In research conducted by Van der Merwe (2015, p. 399) on the experience of music students with Dalcroze-inspired activities, most of the participants acknowledged that the bodily experience facilitated their understanding of the music. A study by Habron et al. (2012, p. 35) on the experience of student composers with Dalcroze Eurhythmics produced similar results, with two thirds of the participants that stated the Dalcroze Eurhythmics expedited their learning process. Juntunen and Westerlund (2001, p. 210) argued that Dalcroze exercises could have an impact on various other abilities such as focusing attention and heightening awareness, memory and concentration as well as enhancing the ability to pick up a habit quickly.

The third aspect of the problem is the limited amount of research on the experiences of instrumental ensemble performers who use Dalcroze Eurhythmics. Research has been done on the application of Dalcroze Eurhythmics in ensembles. In choral music preparation Dalcroze Eurhythmics was used by conductors, as a rehearsal strategy, to help choirs prepare for performances through movement (Chagnon, 2001; Daley, 2013). Crosby (2008) wrote an article on using Dalcroze activities in choir rehearsals. He developed his own teaching strategies to incorporate movement into the learning process for choirs as this method helps with students’ rhythmic internalization, breath energy and phrasing. Henke (1984, 1993) used Dalcroze as a rehearsal technique in choral and band rehearsals. Our study is different from these research projects as its focus is on the experiences of instrumental performers in an ensemble with Dalcroze Eurhythmics while they were preparing for a performance.

Although no studies have been conducted on the experiences of instrumental ensemble performers, there are studies on teachers and students’ experiences of Dalcroze Eurhythmics. Studies were conducted on the experiences of music education students (Van der Merwe, 2015), composition students (Habron et al., 2012) and conducting students (Marzuola, 2019) using Dalcroze Eurhythmics. Alperson (1995) discussed the experiences of adults with Dalcroze Eurhythmics in her thesis. Juntunen’s (2002) study was on the experiences of master Dalcroze teachers in facilitating this approach, while Dutton (2015) explored the holistic experiences of Dalcroze teachers and students in Dalcroze pedagogy.

The only three studies that discussed the experiences of instrumental performers with Dalcroze Eurhythmics are those by Greenhead (2016, 2017) and Ridout (2019). Greenhead (2016) wrote about a violinist’s experiences with Dynamic Rehearsal1 and the experiences of performers when Dalcroze principles were applied to the rehearsal and performance of musical repertoire (Greenhead, 2017). She found that the performer experienced transformation, being able to approach the music in a new way (Greenhead, 2016). Furthermore, the performers became the music, their sound became more resonant (Greenhead, 2017). Ridout (2019) studied three flute players’ lived experiences of Dalcroze Eurhythmics in preparing contemporary music for performance. She found that the body provides a way into contemporary music, facilitates a deeper knowledge and connection to the music and enhances communication with the audience. Ridout’s (2019) study is similar to ours, since it is also an interpretative phenomenological study. However, our study differs from hers because we studied the experiences of an ensemble that prepared for performance and not only individual experiences. No further studies that we are aware of were conducted on the experiences of instrumental ensemble performers with Dalcroze Eurhythmics. Therefore, the research question that guided this study was: How do ensemble performers understand their experiences of using Dalcroze Eurhythmics to prepare for a performance of the “Tango” and “Charleston” of the jazz ballet La revue de Cuisine by Bohuslav Martinů?



PROCEDURES

The research design used in this study was a qualitative design and investigated how the participants in an ensemble understood and interpreted their own experiences (Creswell, 2013:43) of using Dalcroze Eurhythmics for performance preparation. Therefore, this study was not a quantitative intervention that measured and compared the value of Dalcroze Eurhythmics with a “before” and “after” version of the performance. In this qualitative study we followed an interpretative phenomenological analysis (IPA) approach (Smith et al., 2009, p. 1), which explored how instrumental ensemble performers made sense of their lived experiences with Dalcroze Eurhythmics. IPA originated from three key areas of knowledge construction: hermeneutics, phenomenology and idiography (Smith et al., 2009, p. 1). Our research followed the creative approach of boundary pushing (Coyle and Olsen, 2011, p. 174). We worked within the boundaries of IPA, but the boundaries were pushed in the sense that we included our own experiences in this study. This was a new approach to IPA, but as Larkin (2015), co-writer of the handbook on IPA, stated in a personal e-mail to us on 10 February 2015: “It is unusual, but it can be done and it isn’t in conflict with the core conceptual underpinnings of IPA.”


Role of the Researchers

As already mentioned, our roles encompass being members of the ensemble who actively participated in the Dalcroze sessions and included our own experiences as data. The researcher in IPA research has to understand and interpret the participant’s experiences from an insider’s perspective (Smith and Osborn, 2008, p. 53); in our case we were insiders, which gave us some extra insight into the experiences of the other participants. However, the researchers were not the Dalcroze teachers, but were participants in the ensemble and research. Being participants in the research gave us the opportunity to reflect on our experiences.

Finlay (2002, p. 209) wrote several articles on reflexivity and, according to her, there are five variants of reflexivity: (1) “introspection”; (2) “intersubjective reflection”; (3) “mutual collaboration”; (4) “social critique”; and (5) “discursive deconstruction.” Our research falls primarily into the third category, mutual collaboration. In this type of research, the researchers are simultaneously participating in their own research and they engage in circles of shared reflection and experience with the other participants (Finlay, 2002, p. 218).

As the researchers we had various roles. The first author conducted semi-structured interviews with six of the participants (also with the second author) after noting her own reflections. It is important to point out that she first wrote down her own reflections on the semi-structured interview questions before any interviews with participants were conducted. She did this to make sure that her own reflections were her personal experiences and not influenced by what she heard in the interviews. This process of writing down own reflections, resonates with the practice in phenomenology called bracketing (Merriam and Tisdell, 2016, p. 27), where the researcher temporarily set aside personal views in order to be open to the participants’ experiences and, in this case, to be honest about her own experiences. Both authors analyzed and interpreted the data from the six interviews as well as the reflections from the first author. Therefore, in the introduction and discussion sections of this article we speak as researchers, but in the presentation of the findings our experiences are included as data.



Participants

According to Smith et al. (2009, p. 51), there are no right answers to the question of sample size and for doctoral research one can use up to eight participants (Smith et al., 2009, p. 52). Reid et al. (2005, p. 22) stated that ten participants are at the higher end of sample sizes for IPA. Therefore, our sample size of seven participants, is at the higher end of what might be deemed appropriate for an IPA study.

La revue de Cuisine is a sextet consisting of violin, cello, trumpet, clarinet, bassoon and piano. Judy2 was the violinist, Peter the cellist, Anne the trumpet player, Mary and Benjamin were the two clarinet players who attended different sessions, Emma was the bassoonist and Cathy the pianist. The clarinet player had to be substituted with a different player in the last three Dalcroze sessions, but we decided to use the interviews of both clarinet players as data. Therefore we used the interviews of six ensemble members and the reflections of the first author, making it seven interviews The participants were two males and five females. This is a homogenous sample since all the participants are music teachers and instrumental performers. Table 1 mentions the Dalcroze and dance experience of the seven participants. To ensure that all the findings were trustworthy, we used the strategy of member checking for validation (Creswell, 2013, p. 252; Merriam and Tisdell, 2016, p. 246). The researchers sent the analysis of each participant to them and asked them if they were understood correctly. Feedback from the participants were then incorporated into the findings. Although the findings are not generalizable in a statistical sense, the reader can decide to what extent these findings are transferable to their own contexts. Furthermore, this study contributed to theory development with the link between Dalcroze experiences and the flow experience (see section “Theoretical and Practical Implications of This Study: Flow”).


TABLE 1. Prior Dalcroze and dance experience of participants.
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Data Collection and Analysis

The main approach to data collection in IPA studies is the semi-structured interview (Eatough and Smith, 2008, p. 188), which was used in this study. There were two rounds of semi-structured interviews. The first interviews were conducted after the first two Dalcroze sessions and the second round of interviews was conducted after the last three Dalcroze sessions. The first author included her own reflections, made after the Dalcroze sessions as her own “interview,” before interviewing the other participants.

The process followed in IPA data analyses entails organizing, coding, integrating and interpreting of data (Reid et al., 2005, p. 22). The researchers used ATLAS.ti 7, a computer assisted qualitative data analysis program, to organize and analyze the data. We used the transcribed interviews as primary documents. Code filters were useful to keep the cases of the different participants separate. We followed the six steps listed by Smith et al. (2009, p. 82–107) in conducting this IPA data analysis. The first four steps take place with the data of each individual’s case separately, namely: (1) immersion in the data; (2) initial note taking; (3) developing emergent themes; (4) looking for links within the emergent themes. After the data analysis has been completed in a single case, step five entails repeating steps 1 to 4 with the next case (Smith et al., 2009, p. 100). The final step is looking for patterns across cases in the cross-case analysis (Smith et al., 2009, p. 101). In this study we first analyzed each participant’s interview separately by reading through the interview thoroughly, analyzing the data for codes and categories and developing emergent themes for the specific participant. After each participant was analyzed individually we looked for connections in the themes across cases and developed our super-ordinate themes.



Ethics

Each participant was asked to complete an informed consent form that gave us permission to use the information obtained in the interviews in our research. The participants in our study were adult instrumental performers. This study did not render this population vulnerable as the participants were adult musicians who practise and play in ensembles as part of their daily lives. The participants were not harmed in this research and had the right to withdraw from this study at any stage. Their privacy was protected in the research through the use of pseudonyms. To protect the privacy of all the participants, it is not disclosed which of the participants were the authors.



The Dalcroze Sessions

We do not have Dalcroze teachers in South Africa, but we had an opportunity to conduct five workshops when two qualified Dalcroze teachers3 visited the North-West University on three occasions. During the Dalcroze sessions only two movements, the Charleston and the Tango, from La revue de Cuisine by Bohuslav Martinů were used. La revue de Cuisine was written in 1927 as a jazz ballet for a sextet (piano, violin, cello, clarinet, bassoon, and trumpet) in ten movements, but the suite version of this ballet music (premiered in 1930) has just four movements. Since we had musicians available to meet the requirements of the orchestration of Martinů’s jazz ballet, we chose this work for our study. We only used two movements, the Tango and Charleston, as our time was limited.

It was not only the availability of the musicians and time limits that influenced our repertoire choices, but also the particular difficulties in the movements. Difficulties in the Tango include the switching between irregular note groups (triplets in quavers and crotchets as well as sextuplets) and regular note groups. These types of rhythms also need to be synchronized between instruments, which makes it difficult for an ensemble. In the Charleston, there are syncopated rhythms and difficult accentuated patterns. Hemiola is also found as the phrasing over bar lines and patterns interferes with the feeling of a regular time signature and also a clear first pulse. All these aspects can easily be addressed in Dalcroze Eurhythmics and therefore this work and these movements were suitable. The activities of these five sessions and the length of each session are included in Supplementary Table A, but we will highlight some of the activities that we did during these five sessions in the following section.


Session 1 – Dalcroze Teacher 1

We started this session with general Dalcroze Eurhythmics activities like walking the pulse and showing the pulse in different body parts. Some other general activities that we did were focused on the ensemble. We walked in the room (without music) and had to try and find a unified pulse in our walking, between the whole ensemble. We also listened to recorded music while clapping the pulse and passing the pulse around to other ensemble members. When passing the pulse around you had to be very clear and indicate to whom you were passing the pulse through eye contact. After this we worked on the Charleston. First we improvised and did any free movement on the complete Charleston. After this we listened to the opening of the Charleston with closed eyes and showed the melody line with our hands. For the next activity the Dalcroze teacher asked us to show the cello line and then the bassoon line with our hands. Then we moved freely on the opening of the Charleston. Subsequently, we had to portray the cello line followed by the bassoon line with improvisation and free movement. We paired up and one person would portray the bassoon line and another person the cello line. We also changed partners and lines during this activity.



Session 2 – Dalcroze Teacher 2

In this session we started with general activities that were focused on tuning in on each other as an ensemble. In the first activity the teacher played one voice, two voices or full chords and we had to walk alone (one voice), in pairs (two voices) or together as an ensemble (full chords). After this we did an activity where everyone had to invent their own interesting walk and pair it with a sound. On signals from the teacher we had to start merging our walk and sounds. First in pairs, then pairs merged and finally we had to morph our walk and sound into one unanimous walk and sound as an ensemble. We then moved on to an activity where fast recorded music was played and we had to travel through the room with a scarf. You could use different methods to carry the scarf. The same fast recorded music was used, but now we used one ball and traveled through the room with the ball, passing the ball along to any other ensemble member at a suitable place in the music, like a phrase ending.

In the next activity we listened to the complete Tango and the teacher handed out a piece of paper and markers for each ensemble member. The teacher divided the Tango into five smaller sections. We had to draw a stage setup of where we see all the instruments in each of the five sections. You had to indicate where on a big stage you would place the different instruments during that section of the Tango (what is foreground, background etc.). Then we discussed our drawings with each other and started creating a stage setup and a choreography of the Tango. Each person portrayed their own instrument. In the end we performed the choreography of the complete Tango.



Session 3 – Dalcroze Teacher 2

We started this session by discussing the background of the Tango. Then we did some general warm up exercises. Afterwards we portrayed the characters of different types of music through improvisation before we did some improvisation and free movement to the sound track of the Tango. Then we picked up our instruments and played through the complete Tango. After this the teacher did a sequence of activities that lead to the synchronization of two against three pulses through movement. We stood in a circle and walked three pulses, while clapping two pulses and then switched, putting the three pulses in the hands and the two pulses in the feet. The teacher played three-note patterns or two-note patterns on the piano. First you had to walk to the pattern being played and after that you had to walk to the opposite pattern of the one being played. We ended this session by moving back to the instruments and now playing three note-patterns and two-note patterns on the pentatonic scale on our instruments. You could choose whether you wanted to play the two-note pattern or the three-note pattern and you could switch between them at any time. We had to close our eyes and try to listen to other instruments playing the same pattern. We had to make sure that we were together and synchronized our patterns. Then we chose two and three note patterns from the Tango and performed it together a few times.



Session 4 – Dalcroze Teacher 2

The Tango starts with two opening chords. Everybody was given a ball and each person had to portray their own version of these opening chords through bouncing, catching, throwing or any other movement with the ball. We showed the different versions to each other and then performed each version on our instruments, while the teacher was showing the different versions with the ball. In the end we had to decide which version we preferred as an ensemble and then we practised that version, on our instruments. Then we played through the Tango again and started working in more detail on specific rhythms and passages that we were struggling with. The cellist had a big solo in the beginning of the Tango with complicated rhythms and an ostinato accompaniment by the piano. The pianist started tapping this rhythm on the back of the cellist to help him fit his solo rhythms into this ostinato pattern correctly. We ended this session by discussing how we see the characteristics of the different instruments in this Tango.



Session 5 – Dalcroze Teacher 2

We started our last session by playing through the Charleston first. The next activity we did was to stand opposite each other in groups of three. The teacher played a recorded track of “Take five” and we walked toward each other, but were only allowed to walk on the pulses that the teacher called out. In the next activity we paired up with a partner and had to choose eight different quick movements and put them in a specific order. After we practiced our movement sequence, the teacher played eight pulses on the piano and called out any number from one to eight. We had to perform all the movements pianissimo and quietly, but the movement from the number that was called out should be performed fortissimo and big. Then we started putting the accents on the movements in a very specific order that was derived from a specific passage in the Charleston. We practiced this pattern with our eight movements, then started walking toward each other, only stepping on the accentuated notes in this practiced pattern. We picked up our instruments and started performing this accentuated pattern, first on one note. Next we played the specific pattern from the Charleston, first at half speed and then we moved the tempo up. We had to focus on the places where the accents should be placed in this specific passage.





FINDINGS

During the cross-case analysis (see Supplementary Table B) six interrelated super-ordinate themes emerged from the interviews and reflections of the seven participants (Figure 1). The Dalcroze sessions led to heightened awareness of music, time, space and energy for the participants. This heightened awareness promoted awareness between the ensemble members, which was beneficial for relationships in the ensemble. This in turn led to an improvement in the musicianship of the ensemble members. When musicianship improved, the participants felt more accomplished and less self-conscious, which in turn led to enjoyment and feeling good. Learning is enhanced when ensemble members experience enjoyment during rehearsals. This important role that enjoyment plays in learning informs pedagogy. Although the response and feedback were largely positive, participants did experience social and cognitive challenges as a result of a Dalcroze teachers’ teaching styles, this too can inform Dalcroze teachers’ practices and pedagogy.


[image: image]

FIGURE 1. Super-ordinate themes that emerged from the cross-case analysis.



Super-Ordinate Theme 1: Heightened Awareness of Music, Time, Space and Energy

The first super-ordinate theme that emerged was the heightened awareness of music, time, space and energy (see Supplementary Table B). The heightened awareness of music included three different emerging aspects: awareness of general musical aspects, awareness of other players on a more personal level, and awareness of the different interactions within the ensemble. Regarding the awareness of musical aspects, Cathy mentioned that she became more aware of the accents in the Charleston, Mary noticed the phrasing and characters in the music, and Peter became increasingly aware of the dynamics, rhythm and tempo in the music. Cathy was aware of the moods of the other ensemble members. The heightened awareness of music also had to do with the different interactions within the ensemble. All of the participants, except Benjamin, talked about hearing the other parts and the interaction and role of the other instruments differently after the sessions. On this issue Mary said: “You know you listen to a piece in one way, you know only in relation to your own instrument and with both these sessions, you were made aware of the other instruments and understanding their melodies better.” Benjamin thought there was a heightened reciprocal interpersonal awareness and, according to him, that helped with enhancing the sense of togetherness in the ensemble.

The other three aspects in this first super-ordinate theme were the heightened awareness of time, space and energy. All the participants except Benjamin discussed their awareness of the passing of time during these sessions. Overall the participants experienced the passing of time as being quicker in the sessions they were actively involved in (Judy, Anne, Cathy, Emma), or did a lot of different activities in (Anne, Judy) and worked in the group more (Anne, Mary). The moment that the participants felt that the focus was too much on the individual, they experienced the time as passing slowly (Emma, Anne). Another aspect that made the passing of time seem slower was when the teacher lingered too long on one activity (Emma, Anne, Cathy) and when the activities were too challenging (Emma, Mary). Emma explained why she experienced the passing of time differently in the different sessions: “Where I struggled, it felt like everything was going in slow motion and then it wasn’t a nice place for me to be in. So where it was easy, the time flies, and where it was difficult, it felt like forever.” The time thus passed quicker in activities where the participants were actively involved and if the activity was not too challenging. When the focus shifted to individuals and not group work and where the activities were too challenging or lingered too long, the passing of time slowed down for the participants.

Regarding the awareness of space, all the participants except Benjamin talked about how they experienced the utilization of space during these sessions. One aspect that emerged in all the interviews was that the space used for movement felt bigger when working together as a group, while with individual work and work in pairs, it felt like less space was covered. Kathy and Emma talked about the awareness of energy in their interviews. They mentioned that they enjoyed the energy in Dalcroze sessions. Emma noticed that in one of the activities we did with balls, the energy we portrayed with the balls was transferred to the music when we started playing again. Furthermore, the participants became more aware of each other and of the different relationships in the ensemble.



Super-Ordinate Theme 2: Beneficial for Relationships in Ensemble

All the participants experienced the Dalcroze sessions as being beneficial for the relationships in the ensemble (see Supplementary Table B), especially in three respects: bonding and building relationships, promoting group dynamics, and the freedom to express different interpretations during these sessions. All the participants stated that the sessions acted as a good icebreaker and really helped the ensemble to bond quickly. Peter said that it helped him to feel comfortable more quickly in the new ensemble. Benjamin stated that it was really good for teamwork: “this kind of activity, I think, could build the teamwork that would make the musical attention to each other happen more quickly.” According to Emma, Cathy, Anne, Judy and Benjamin, this bonding goes a bit deeper and can build relationships of trust in an ensemble. To bond, build trust and feel more comfortable in an ensemble more quickly, will be very valuable for any ensemble.

All the participants except Benjamin discussed some aspects that could promote group dynamics. Judy thought that the ensemble members were respectful toward each other in their movement improvisations. Mary also felt very strongly about the fact that the Dalcroze sessions promoted verbal and musical communication in the ensemble. Emma and Mary posited that these sessions could further help an ensemble with conflict resolution. Mary said: “Dalcroze is an incredible way of conflict resolution in an ensemble, but then all the parties need to commit.” It is very valuable that Dalcroze could contribute to group dynamics, mutual respect, promote communication and facilitate conflict resolution in this ensemble.

The third aspect of this super-ordinate theme that emerged from the interviews was the different interpretations from different combinations of people in the ensemble. As Judy explained: “you bring your own voice and kind of like your own interpretations in what’s going on and I think we can learn a lot from how we, how our fellow ensemble players move and think.” Peter and Judy stated that the Dalcroze sessions gave them different views on the possible interpretations when performing the Martinů.



Super-Ordinate Theme 3: Improved Musicianship

In the third super-ordinate theme, improved musicianship (see Supplementary Table B), four different aspects of improvement emerged: musical understanding of the Martinů, sound production, musicianship, and ensemble playing. Cathy, Peter and Judy stated that the sessions improved their musical understanding; as Cathy clarified: “I didn’t know the Martinů work very well beforehand and it really helped to get to know the piece better.” Anne thought her musical understanding had improved as the sessions gave her a more holistic picture of the Tango.

Some participants thought that these sessions and previous exposure to Dalcroze Eurhythmics improved their sound production (Emma, Judy), while Cathy said that Dalcroze training had an influence on her piano touch. According to Peter: “the moment that you are aware of your body and you are relaxed, you play ten times better and I think Dalcroze and movement to music accelerates that process.” The Dalcroze Eurhythmics sessions helped him to be more relaxed when playing the cello and in effect improved his sound and playing.

More aspects that led to the improvement of musicianship included having a better idea of how to practise correctly (Peter) and improved listening (Anne, Judy, Mary). Mary said that: “It definitely sharpens your listening and your awareness of other musicians.” Being more self-confident also improved the participants’ musicianship (Cathy, Anne, Peter). Cathy, Anne and Peter talked about how Dalcroze Eurhythmics helped them with their self-confidence when performing and to overcome their self-consciousness during the Dalcroze sessions. Cathy, Judy and Emma indicated that Dalcroze Eurhythmics improved and developed their musicianship: “I think Dalcroze helped to develop me as a musician […] it deepened my experience of the music, it expanded my expressive possibilities and it reduced my inhibitions” (Emma).

Cathy and Benjamin mentioned that the sessions improved the synchrony of the ensemble and in this regard Emma stated that the clarity of the ensemble playing improved. She experienced these sessions as improving the ensemble’s interpretation of the work. Anne had similar feelings about this: “and you could definitely see, if we went back to the instruments, that there was a big difference. So that was very positive for me, it was almost like a before and after.” Overall the sessions were experienced as being beneficial for the ensemble and individuals as it improved their self-confidence and musicianship and thus led to better ensemble playing.



Super-Ordinate Theme 4: Enjoyment and Feeling Good

From the interviews and reflections, it became clear that all the participants really enjoyed the Dalcroze sessions (see Supplementary Table B), which enhanced the general sense of happiness for certain participants. All the participants enjoyed the group work most and for Cathy it really inspired her “to move with others.” Anne and Judy enjoyed activities with equipment such as balls or scarves, while Cathy’s enjoyment increased with activities that felt familiar to her. Peter enjoyed the rhythm activities, which felt like a game, and when there was a clear goal: “where we had to improvise movements on that series of numbers that we walked on. The things where we had a goal, I enjoyed the most.” Peter and Judy experienced the adding of instruments in the last three sessions as positive and for Peter “the ultimate was the mixture between playing and moving.”

For many participants the enjoyment went a bit deeper and led to a greater sense of feeling good. Emma and Cathy experienced Dalcroze Eurhythmics as inspiring and it gave them energy. Emma and Judy liked the freedom that they experienced in Dalcroze classes. Judy and Peter refer to the fact that these sessions improved their mood and Mary felt that the focus on music can be really therapeutic: “You are forced to leave whatever negative or positive, or what issues you have concerning your good or bad day, and you are focused to listen to the music and to react to that, and that is I think very good therapy for getting your mind clean.” Enjoyment and feeling good were thus important aspects that emerged in all the interviews and this can improve the mood of the whole ensemble.



Super-Ordinate Theme 5: Informing Pedagogy of Music Educators and Dalcroze Practitioners

The fifth super-ordinate theme, “informing pedagogy,” emerged in all the interviews (see Supplementary Table B). All the participants are also music teachers. This explains why they made suggestions about pedagogy through their observations and experiences. Four aspects emerged in this fifth super-ordinate theme: personal preference is important, you must experience Dalcroze yourself, the teacher has an important role, and learning through movement is a feasible approach.

Personal preference is important in this approach to preparation and even though most of the participants felt very positive about it, Benjamin argued that he did not really learn anything and has doubts about the value of the approach. This confirms the observations of Cathy and Emma that this type of preparation might not work for everybody: “I do think that not everybody enjoys Dalcroze. but I have not met many people who didn’t enjoy it after doing it” (Cathy). Emma and Mary felt very strongly that you must experience Dalcroze to truly understand it and that it cannot really be explained to somebody through words.

Emma prefers a learner-centerd approach. “If I become self-conscious, it becomes a nightmare. So I appreciate it if a facilitator moves the attention away from the individual” Benjamin struggled to move with the right foot first because “in dancing for a man that’s the opposite way round, and if you’re in the army and you’re marching it is left foot first also, so I was always being caught wrong-footed.” To be flexible to learner preferences and not put students on the spot are important principles for Dalcroze practitioners to consider.

If the facilitator handles the sessions in a constructive and positive way, then learning through movement can be a very feasible approach (Emma, Cathy, Anne, Mary). According to Emma and Cathy, learning through movement is a fun way to learn and also the best way to learn. Anne and Peter, on the other hand, thought that even though it is a feasible approach, it is most appropriate for first-time players of a piece or new ensembles. Peter said “This is my view, but I think the more amateur the people in the ensemble are, the more definite the difference will be.” Another aspect that can inform pedagogy and teaching strategies for teachers is the social and cognitive challenges that participants experienced in these sessions.



Super-Ordinate Theme 6: Social and Cognitive Challenges

The last super-ordinate theme that emerged in all the interviews was the challenges (see Supplementary Table B) that the participants experienced during these Dalcroze sessions. These challenges were either social, cognitive or physical. Regarding the social challenges, Cathy, Anne, Peter and Mary mentioned that they felt self-conscious during some activities in these sessions. Cathy, Anne and Peter indicated that free movement made them feel self-conscious: “I do not like the part of Dalcroze where you have to move around randomly and freely […] I am not a contemporary dancer and it doesn’t really help me to understand the music.” (Peter). Mary’s self-consciousness emerged from her own “awkward body issues.” Three of the participants, talking about self-consciousness, were very new to Dalcroze.

The cognitive challenges experienced by the participants can be divided into two issues: separating music and movement, and confusion. Emma, Cathy and Benjamin experienced this separation between music and movement in some of the activities during the Dalcroze sessions; as Benjamin explains: “I found the movements themselves became something to have to learn. In that respect it was a negative experience because in my mind it took my mind away from the music.” The second cognitive challenge had to do with the confusion experienced by the participants. Peter and Emma felt confused when the activities were too abstract and did not seem to have a clear goal. Emma commented on an activity where she had to draw the music: “I was confused when we had to sit and draw. I couldn’t understand how I could put something that happens in time on a piece of paper.” Benjamin, the oldest member in the ensemble, was the only participant who experienced some physical challenges. He was physically sore afterwards and he struggled with his breathing when playing the clarinet after a movement activity.




DISCUSSION

The six super-ordinate themes that emerged through our data analysis are discussed and linked to relevant scholarly literature and implications for practice regarding these findings are given.


Theme 1: Heightened Awareness of Music, Time, Space and Energy

All the participants mentioned one or more areas in which they experienced heightened awareness during the Dalcroze sessions. In our research, six of the seven participants mentioned that the Dalcroze sessions made them aware of their own parts in the ensemble, of their own part in relation to the other parts, and of the interaction between the various parts. According to Keller (2001, p. 35), the physical demands needed for an artistic performance are different for ensemble performers than for solo performers. Wenger (2006, p. 60) claims that a very complex skill that instrumental ensemble performers need to develop is to hear all the additional parts while still successfully performing their own respective parts. Dalcroze Eurhythmics can help an ensemble to become more aware of all the different parts and thus address the problem Keller (2001, p. 20) refers to as attentional resource allocation in ensemble performances. Juntunen and Westerlund (2001, p. 208) corroborate this: “The Dalcroze exercises help in solving the problem of unexpected information without losing the flow of the movement. Hence they prepare the musician to interact smoothly without interruption in changing musical situations.” Not only did Dalcroze Eurhythmics help instrumental ensemble performers to become more aware of the interactions between the different parts in the music, but socially they also become more aware of each other, which becomes clear in the discussion of the next theme.



Theme 2: Beneficial for Relationships in Ensemble

The participants becoming more aware of each other in the Dalcroze sessions was beneficial for the relationships in the ensemble. Jaques-Dalcroze (1921/1967, p. x) himself said that “teachers should aim at furnishing them [students] with the means both of living their own lives and of harmonizing these with the lives of others.”

The participants felt that the Dalcroze sessions helped the ensemble members to bond quickly and get to know each other faster. Making these connections with people on a spiritual level will have a further positive influence on the personal relationships between ensemble members. According to Keller (2001, p. 25), the musicians in his study claimed that the enhanced personal relationships in the ensemble helped them to integrate better with the other musical parts in an ensemble. For Keller (2001, p. 25) this highlighted the value of approaches that examine interactions within ensembles. Moran (2011, p. 5) added to this observation by arguing that effective musical communication in an ensemble is dependent on the quality of the personal relationships between ensemble members.



Theme 3: Improved Musicianship

One of the aims of Dalcroze teaching is to deepen musical understanding (Juntunen, 2016, p. 157). All of the participants in our study mentioned that the Dalcroze sessions improved their musical understanding of the piece. Some of the participants went a little further and stated that the Dalcroze sessions and Dalcroze Eurhythmics in general improved their musicianship. Juntunen (2004, p. 15) concurs that “Dalcroze Eurhythmics can be seen as a process for awakening musicality and developing musicianship in a broad sense.” For Greenhead (2016, Part 3, p. 5) personal knowledge and transformation (becoming a better musician and feeling more accomplished) “would lead to joy, feelings of freedom, agency and self-confidence.”



Theme 4: Enjoyment and Feeling Good

Jaques-Dalcroze (1909/1920, p. 32) wrote: “I like joy, for it is life. I preach joy, for it alone gives the power of creating useful and lasting work.” The participants enjoyed the Dalcroze sessions. According to Juntunen (2004, p. 75; Juntunen, 2016, p. 254), Jaques-Dalcroze and master Dalcroze teachers wholeheartedly believed that joy is a very powerful stimulus for learning. This aspect of enjoyment that the participants experienced in our study can thus help ensembles to learn better and faster when preparing for a performance.



Theme 5: Informing Pedagogy

Jaques-Dalcroze felt that aspects of wellbeing such as the self-assurance of students and feeling positive about themselves were important conditions for learning (Alperson, 1995, p. 191). In the interviews with our participants all of them talked about different aspects that can inform learning and thus pedagogy. Participants mostly felt that Dalcroze Eurhythmics is a very feasible pedagogical approach to use in preparing for performance. In Dutton’s (2015, p. 199) study, Hania stated that Dalcroze training should be included in mainstream education because “it provides a valuable artistic and kinesthetic learning foundation that students would not otherwise experience.” In the study by Habron et al. (2012, p. 30) the participants also recommend Dalcroze Eurhythmics as a valuable approach, but some of them mentioned that it might work better with undergraduate students and that it would work better if it is introduced from an early age, something that Benjamin mentioned in our study. Other similar recommendations were made by our participants. They felt that the approach was feasible, but had more of an impact on players who played the Martinů work for the first time. One participant mentioned that this preparation would work best for amateur ensembles.



Theme 6: Social and Cognitive Challenges

“Dalcroze Eurhythmics works with the whole human being and therefore has the potential to be exposing” (Habron et al., 2012, p. 41). This is something that five of our participants experienced and discussed in their interviews. They especially talked about feeling self-conscious and exposed when they had to perform free and individual movements. Our participants’ self-consciousness was often linked with free movement. According to Nivbrant Wedin (2015, p. 227), a Dalcroze teacher should provide “freedom with frames,” which means that unclear or overly wide frames can generate frustration, and in effect, block progress (Nivbrant Wedin, 2015, p. 228). Nivbrant Wedin (2015, p. 228) mentioned that this is something to keep in mind especially with new Dalcroze students, which some of the participants were. These challenges, the participants experienced, can help Dalcroze teachers to understand their students’ experiences better and improve their teaching strategies.




THEORETICAL AND PRACTICAL IMPLICATIONS OF THIS STUDY: FLOW

According to Reid et al. (2005, p. 20), IPA is an inductive approach (it is “bottom up” rather than “top down”) where no hypothesis or prior assumptions are tested, but theories may emerge from the data. This was what happened in our research. The correlation of the findings with the flow theory emerged after the data analysis process has been completed. All the conditions of flow were experienced and mentioned in the interviews. The section below makes it clear that Dalcroze Eurhythmics has the potential to initiate the flow experience as we link our findings to Csikszentmihalyi’s (1997, p. 133) description of a flow experience. According to Csikszentmihalyi et al. (2005, p. 230): “Flow is a subjective state that people report when they are completely involved in something to the point of forgetting time, fatigue, and everything else but the activity itself. […] Attention is fully invested in the task at hand and the person functions at his or her fullest capacity.” An ensemble will benefit if the people in the ensemble function at their fullest capacity during preparation. In the following discussion the conditions of the flow experience as listed by Csikszentmihalyi (1997, p. 133) are linked to the direct words of the participants that emerged from the findings (also see Table 2).


TABLE 2. Linking quotes from our study with the conditions of the flow experience (Csikszentmihalyi, 1997, 133).

[image: Table 2]The first condition of flow is that “Goals are clear – One knows at every moment what one wants to do” (Csikszentmihalyi, 1997, p. 133). In his interview Peter mentioned that he enjoyed the activities where we had a goal the most and Emma mentioned that the sessions “gave us a unified goal, which helped a lot, because you struggle to agree on what the sound ideal of the ensemble should be, but with the ball exercise we reached unanimity easier.”

The second condition of flow is that the “Feedback is immediate – One knows at every moment how well one is doing” (Csikszentmihalyi, 1997, p. 133). In the interviews Emma said that she could hear that it helped the ensemble immediately and that the Charleston was “much neater, actually amazingly clearer.”

The third condition of flow is that “Skills match the challenge – The opportunities for action in the environment are in balance with the person’s ability to act” (Csikszentmihalyi, 1997, p. 133). This condition of flow relates to the Dalcroze approach, because you can adapt the skill level for everybody and you can even adapt it while teaching if you see someone is struggling. In our study, Judy talked about the fact that the challenges did not seem impossible and that she never felt discouraged. Emma added to this condition by discussing her experience of time: “let me explain it like this: if the challenge meets the ability, then time flies; if the challenge exceeds the ability, then time slows down.”

The fourth condition is that “Concentration is deep and attention is focused on the task at hand” (Csikszentmihalyi, 1997, p. 133). In her interview Anne mentioned she was so focused on what was going on in that hour and a half session, that there was no time or energy to think about what was going on outside the room.

Being so focused links with the fifth condition of flow – “Problems are forgotten – irrelevant stimuli are excluded from consciousness” (Csikszentmihalyi, 1997, p. 133). Mary’s observation links with this condition directly: “So you’re removed from your circumstances, that’s definitely because you have to focus so intently on your music […] you can’t actually bring bad vibes or whatever into that session.”

The sixth condition of flow is about control that is possible and that “in principle success is in one’s hands” (Csikszentmihalyi, 1997, p. 133). For Peter it felt like he was taking control of his body when walking and clapping the rhythms and that it really felt as if he was getting the rhythm into his body.

The seventh condition of flow is “Self-consciousness disappears – One has a sense of transcending the limits of one’s ego” (Csikszentmihalyi, 1997, p. 133). Some of the participants mentioned that they did feel self-conscious during the sessions, especially with free improvisation, but Peter said after moving together in a few Dalcroze sessions he felt like he knew the people and he did not feel shy anymore. Similarly, Anne mentioned that she became less self-conscious as the sessions progressed and all the participants felt less self-conscious in group work.

The eight condition is about the sense of time that is altered and “usually it seems to pass much faster” (Csikszentmihalyi, 1997, p. 133). This was apparent in many of the interviews. Judy said “it felt like five minutes. In both sessions I can really say time flew by because I was having fun.” Cathy links with this by saying that she couldn’t believe that an hour had already passed when the session was finished.

The last condition of flow is that “The experience becomes autotelic – It is worth having for its own sake” (Csikszentmihalyi, 1997, p. 133). Even though there was a goal in these sessions regarding the ensemble works we had to learn, in the interviews it became clear that the experience itself, without the goal, was very valuable to many of the participants. Judy said: “Well I remember that Friday I was having a bad day. The moving made it so much better. I felt at peace.” Mary mentioned that it takes you out of your bad situation and removes you from reality.

As is evident in the above-mentioned quotes the Dalcroze sessions created an experience of flow for some of the participants during certain stages in the sessions. We do not, however, imply that all the participants experienced flow during all the Dalcroze sessions. The participants experienced the flow experiences as very positive. Csikszentmihalyi (1997, p. 137) explains that “people experience their own self as being stronger and more vital” after an experience of flow, which will boost the self-confidence of an ensemble. According to Nakamura and Csikszentmihalyi (2002, p. 244), this “flow state is intrinsically rewarding.” It causes a person to want to replicate the experience and will lead to personal growth in skills over time. The growth of skills will be rewarding, especially in a more amateur or newly constituted ensemble.



CONCLUSION

The main research question guiding this study was: How do ensemble performers understand their experiences of using Dalcroze Eurhythmics to prepare for a performance of the “Tango” and “Charleston” of the jazz ballet La revue de Cuisine by Bohuslav Martinů? These experiences were synthesized in the six themes that emerged from the interviews. Through these six themes, possible solutions to the three dimensions of the problem that were discussed in the section “Introduction” were derived.

The problem was performer-orientated and had three parts, namely:


(1)A real-life problem for us regarding listening while playing in an ensemble;

(2)Limited time for performers to master new music and perform it in the ensemble; and

(3)Limited research available on the experiences of performers who use Dalcroze Eurhythmics to prepare for performance.



The first part of the problem was listening while playing in an ensemble. This has to do with Keller’s (2001:20) theory of attentional resource allocation. When focusing on your own part, you struggle to listen to the other instruments, and when you listen to the other instruments, you struggle to play your own part precisely. The Dalcroze sessions addressed this aspect for the participants and made them aware of the other parts and of the relationship between their own part and the other parts before starting to rehearse together. Some of the participants also felt that the sessions improved their listening and also their listening skills when the ensemble started playing together.

This aspect of improved awareness of the other parts and improved listening also addresses the second part of the problem regarding limited time for performers to master new music and perform it in the ensemble. Becoming more aware of the interaction between the different parts, before starting to rehearse together, can save time during rehearsals. Another aspect that could save time is the fact that the sessions helped the ensemble to get to know each other more quickly, which in turn could make rehearsing more effective. As the participants experienced a state of flow during the sessions, this can help them to function at full capacity (Csikszentmihalyi et al., 2005:230), which can also save time in rehearsals.

Lastly this article adds to the field of research on the experiences of performers who use Dalcroze Eurhythmics to prepare for performance and thus addresses the last aspect of the research problem. Connecting the pedagogy of Dalcroze Eurhythmics with the flow experience is a current and timely topic that was recently discussed at the 2016 national conference of the Dalcroze Society of America (American Orff-Schulwerk Association, 2016), where the theme of the conference was “Flow in performance: theories/practices.” In a recent publication of Le Rythme, Großberger (2019, p. 177–178) explored teaching strategies to initiate flow during her Eurhythmics classes for adults. She compared the characteristics of flow with the action fields of Eurhythmics. However, as far as we are aware, this study might be one of the first to link the lived experiences of Dalcroze participants, through an IPA study, to the theory of flow. Custodero’s (2005) article examines the flow experiences of young children in music learning environments that include Dalcroze classes as part of the music learning environment, among others. Custodero (2005, p. 188), however, uses an observational method to look for flow indicators in young children and followed the method of grounded theory (Custodero, 2005, p. 189).

Recommendations for possible future research would be to look into the aspect of “shared flow” that ensembles may experience when performing and rehearsing together. Nakamura and Csikszentmihalyi (2002, p. 259) mentioned that in research on the flow experience the focus was mostly on the individual and consequently there is room for further investigation of the concept of “shared flow.” In this regard, Habe et al. (2019, p. 1) stated that “Elite musicians and top athletes experienced flow more often in group than in individual performance settings”. In an ensemble performers are working toward achieving a unified goal. In that sense, the concept of “shared flow” can be linked to successful ensemble playing and thus to our findings. We contend that the ensemble will have experienced a state of “shared flow” during the Dalcroze sessions and thus will have experienced all the benefits of this state of flow. The experience of flow can also be studied in other Dalcroze Eurhythmic settings and it would be interesting to do a similar quantitative intervention study, where measurements and performances before and after the Dalcroze sessions with the ensemble can be recorded and analyzed.

As the Dalcroze sessions helped the ensemble on different levels and led to overall heightened awareness, improvement of relationships and consequent improvement in musicianship, it could be a significant approach to add to ensemble preparation. The Dalcroze sessions were also enjoyable, which can contribute to the general wellbeing of an ensemble. The findings can inform the teachers’ own pedagogy in teaching ensemble playing or ensemble courses. This study could be used to advocate for the inclusion of the Dalcroze approach in ensemble courses at university level. Furthermore, the study links Dalcroze Eurhythmics with the “Flow experience” directly, which is a current topic. This theoretical link can contribute to the inclusion of Dalcroze Eurhythmics in different ensemble and general courses.
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FOOTNOTES

1Dynamic Rehearsal is a method developed and named by Greenhead and therefore it is written with capital letters.

2Pseudonyms were used for the participants.

3The two Dalcroze teachers have a Dalcroze License qualification and a Diplôme Supérieur Jaques-Dalcroze, respectively. One teacher has 30 years’ and the other 20 years’ experience in teaching Dalcroze Eurhythmics at different levels and in different contexts.
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In this article, we report data from two survey studies administered to expert music teachers. Both questionnaires aimed to explore teachers’ pedagogical and performative practice and included open questions elucidating musical skills emerging in groups. The first study focuses on collective teaching settings offered to amateurs, jazz musicians, and university students with various levels of musical expertise. The second reports data from teachers based at the Royal College of Music, London, where the main emphasis is on Western classical repertoire. We integrate both studies and discuss overlapping findings. Despite intrinsic differences concerning the general goals of their teaching and the educational systems in which they operate, our data indicate the ability to “listen and respond to others” as the most important ensemble skill, whereas “time management,” “comparing yourself to the class,” and the “development of responsible ways of learning” emerged as main learning skills. We discuss results and suggestions for future research in teaching and learning music in different contexts in the light of recent theoretical research in the cognitive sciences, considering implications for educators interested in diverse skill levels.
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INTRODUCTION

In Western classical musical contexts, the process of learning to play an instrument is often framed within a combination of individual practice and one-to-one lessons with a music teacher (Creech and Gaunt, 2018). This master-apprentice model has a long tradition and continues to play an important role in current pedagogical systems in music, and beyond. As reported by Calvert (2014), learning based on craft apprenticeship remains a fundamental aspect of contemporary education, and it receives growing attention in research concerning a rich variety of domains, ranging from government-related careers (Fuller and Unwin, 2007) to the arts (Nerland and Hanken, 2004). Defined as “an agreement between a skilled person and an unskilled person, whereby the unskilled person learns to practice a specialized craft” (Coy, 1989, p. 3), such a learning format is usually implemented in musical settings through adaptable rules negotiated by a learner and an educator. Ideally, this can facilitate skill development in the former and help the latter monitor the student’s progress over time (see Sosniak, 1990). Consider, for example, how a classical guitar student can contribute to designing a curriculum with his or her teacher where the planned repertoire involves flamenco, jazz, or folk music, and where transcriptions from non-classical literature could become the main focus of the student’s learning trajectory and not just a deviation from the standard set of pieces to be studied. Not only can similar forms of close collaboration stimulate the learner in taking a more active role in the dynamics of, and preparation for, the class, they can also help the teacher better address critical weaknesses of the student (e.g., control of each voice in a polyphonic piece, accuracy in tremolo technique, etc.) and provide a useful meeting point for discussion, constructive criticism, and mutual reflection (see Elliott and Silverman, 2015; van der Schyff et al., 2016; Schiavio, 2019).

There is a growing body of work that examines the interactive dynamics between students and their teachers in musical settings (see Siebenaler, 1997; Rostvall and West, 2003; Zhukov, 2012). This research offers a rich overview of the many positive outcomes of one-to-one pedagogical settings (see Davidson and Jordan, 2007; Creech, 2012). Nonetheless, while individual tuition can indeed lead to a number of optimal learning experiences, and is flexible enough to be adapted to the various needs of students and teachers (Gaunt, 2011), it is also necessarily limited. As reported by Collens and Creech (2013), one major weakness is that “one-to-one tuition can develop into a site of interpersonal conflict and high anxiety where the relationship itself can become an obstruction to learning” (p. 151). Along these lines, Almeida de Sa Serra Dawa (2010) showed that 40% of 64 music students who took part in a study, wished to change teacher in light of interpersonal issues (reported in Daniel and Parkes, 2015, p. 111). Indeed, problems based on hierarchy and control are not so uncommon in one-to-one teaching settings: recently, Daniel and Parkes (2015) reviewed research that addresses this problem in detail and noted how issues of power can be dangerous for a positive learning experience, leading to negative outcomes and psychological harm (Creech and Hallam, 2011; Gaunt, 2011).

With this in mind, recent theory and research in music education is concerned with forms of learning that complement traditional one-to-one settings in various ways. One line of enquiry of particular interest for this paper is focused on the properties and possibilities offered by collaborative forms of music making (see Luce, 2001; Nielsen et al., 2018). In the present contribution, we aim to investigate how music teachers working in different contexts engage in such collective practices. Within this area, much work is focused on the ability of students to assess their peers (e.g., Lebler, 2008; see also Searby and Ewers, 1997), participate actively in the unfolding dynamics of the lesson (e.g., Schiavio et al., 2018), and take up responsibilities for their own learning and personal growth (e.g., O’Neill, 2010; van der Schyff, 2019). Such settings are found highly beneficial for improving social cohesion, empathy, creativity, and wellbeing among other aspects (Burnard et al., 2008; Gaunt and Westerlund, 2013).

In this article, we contribute to this line of research by exploring music teachers’ experiences and perceptions of (i) Ensemble skills and (ii) Learning skills. The former refers to the interpersonal ability to foster and maintain good social and performative dynamics within groups of learners involved in joint music-making. The latter defines the general set of abilities supporting musical skill acquisition. Given that communication and control issues were flagged as possible risks in reports examining individual tuition, it is important to get novel insights into just how these aspects are addressed and perceived in collaborative and performative settings. This can, in turn, offer advantages for research and practice in musical learning. Understanding what kind of learning skills are enhanced within a safe social environment can help teachers compensate for the potential loss of individually tailored moments in collective tuition, and better account for the diverse ways in which students can reciprocally interact and flourish. We discuss such insights through the lens of the “embodied” approach to mind, a perspective from the cognitive sciences which emphasizes the key role of first-hand experience and (inter)action for learning, performing, and achieving cognitive tasks more generally (see Varela et al., 1991; Thompson, 2007). Before exploring this framework in more detail, we first report and integrate qualitative data from two different studies with music teachers dealing with students of varying expertise levels. The first study focuses on music educators who teach (or have been teaching) amateurs, jazz musicians, children, and university-level students in both individual and collective contexts. These include pedagogical settings based on private lessons, popular music academies, conservatoires, and jazz schools in North America and Europe. This vast range of backgrounds brought forth descriptions of teaching experiences involving students with different goals, motivations, and expectations. In the second study, by contrast, all participants are teachers working at the Royal College of Music, London, where the main emphasis is on Western classical performance and composition. Importantly, while data on Ensemble skills refer in most cases to collective forms of music making, the reported experiences of Learning skills involve a focus on both individual and collective settings. Bringing together both studies can help offer insights that go beyond collaborative musical learning occurring in specific settings only (e.g., with expert students). Having presented the empirical work, we discuss overlapping findings and conclude with suggestions for future research and theory concerning collaborative musical learning.



STUDY 1


Methods


Participants

A total of 14 instrumental music teachers (10 women) working in different pedagogical settings took part in the study (age: M = 41.5 years, range: 27–59 years). Data from 11 participants were analyzed and discussed in another article (Schiavio et al., 2018) but were re-analyzed for the present contribution. While the teachers came from diverse cultural and geographical backgrounds, they were all required to have broad familiarity with individual and collective pedagogical settings, as well as experience as performers. In particular, a minimum of 10 years’ experience studying their instrument was required. Most of them were pianists (n = 8), while others taught guitar (n = 2), drums (n = 1), flute (n = 1), violin (n = 1), and organ (n = 1). Many of the respondents specialized in classical music (n = 10), followed by jazz (n = 2), improvisation (n = 1), and experimental music (n = 1). Ethical approval for data collection was granted by the Research Ethics Committee of the University of Graz, and all participants provided written informed consent before taking part in the study.



Materials and Procedure

Most participants (n = 8) received an open-ended survey to complete electronically (e.g., via computer) and were instructed to return it by email when completed. Following an initial section where information on musical background and demography was collected, the survey consisted of 18 items in total, to which participants were asked to respond freely and without a word limit. The survey was organized into two main sections: the first (questions 1–11) elicited responses on the teachers’ experience of one-to-one settings. Here, open-ended items included: “please describe how you prepare for your lessons as a teacher or student” and “what are the aspects that you feel contribute most to the development of your skills?” The second section (questions 12–18) focused on themes associated with collective tuition. Examples included: “what kind of corporeal sensations do you feel during collective lessons? On what do they depend? How could these be improved?” The remaining participants (n = 6) were interviewed individually, following the themes and structure of the survey. All interviews were audio recorded and were conducted either in English or Italian. Data relevant for the current study (i.e., responses that fit the two pre-determined categories reported below) were then transcribed verbatim. The duration of interviews ranged from 25 to 33 min.



Data Analysis

Data from the survey and interviews were analyzed following a deductive thematic analysis based on two pre-determined categories: Ensemble skills and Learning skills. The analysis involved four main steps: familiarization, categorization, interpretation, and integration. The first step (familiarization) involved an immersion in the raw dataset, which aimed to achieve familiarity with the range of themes emerging from both written responses and audio-recordings. The second phase (categorization) started with the selection and segmentation of all relevant material, followed by a classification of the data per code – namely, data could either fall into the category of Ensemble skills or Learning skills. Here, we selected material from nine participants, whose quotes were deemed most appropriate for these categories. In the third step (interpretation), all selected excerpts were verified by the research team and then re-organized if needed. In the final step (integration), data were discussed and compared with the results of study 2 to provide an integrated view of the topics being covered.



Results


Ensemble skills

A way to explore the complex phenomenology of collaborative musical learning involves identifying those music-related skills that develop collectively and that serve a beneficial function to improve the pedagogical setting from which they emerge. To do so, however, we first need to clarify what really differentiates collective learning from master-apprentice models. Consider the following two short quotes from a female guitarist:

“I really like seeing my students create spontaneously, and enjoy, brief moments of musical freedom.”

“Sometimes they [my students] just play together and other times they exchange mutual worries about certain aspects of the piece.”

Playing and learning together involves more than simply repeating what is on the score, or facing a particular problem. It is an experience that also encourages open dialogues (i.e., with peers), as well as free musical explorations. As the focus is not only on instrumental technique, deeply emotional moments can be reached in the process. This was reported by a male guitarist as follows:

“I like to remind players in an ensemble that we are actually there to seek something more than a “correct” reading of a piece of repertoire, that there are other things available emotionally, spiritually or, however, you want to describe experiences of near-transcendent states.”

Such insight brings together the affective and the collaborative dimension of music making. Learning together involves an empathic, emotional, kind of musical intention, where skills can be developed within the group. This process can, in turn, help and sustain the ongoing dynamics of the lesson. Along these lines, a male pianist teacher added that:

“In the collective classes, [the] more the group is close-knit, the more the expressivity increases. And this usually corresponds to the number of days they play together.”

As affectivity1 has an impact on what skills are acquired and optimized, so do the histories of interaction among the group: how well they know each other, how long they have been playing together, etc. According to a female organist, this may be linked to another skill, the individual’s listening ability:

“Instrumental technique is important, but in collective classes you need to focus also on the “listening ability” of the student, in a way that they learn to go with the group.”

Ensemble skills like empathy, affectivity, and listening, are certainly not only acquired within a group. While learning music together may help them to be optimized collectively, the influence from a broader cultural and historical environment is also present. This interplay between groups and broader ecological constraints may create novel relationships and interactivities even in contexts that are not explicitly collaborative (see Høffding and Satne, 2019). In the following excerpt, for instance, a female pianist highlighted the need for collaborative learning even in one-to-one settings:

“When my students are playing individually, then they sometimes need me to participate in the music they are playing. I can emphasize certain gestures to help them be more expressive. I would not say that I specifically teach students to do a certain gesture, no. Sometimes, if they have a stiff pose, then we can practice how to start a piece together. You need a beginning gesture. It is an ad hoc way to add something with a student who is already at a good level. I don’t really plan these things, though. Instead, we can work together on hand gestures, and breathing. Sometimes I show them how a conductor emphasizes certain gestures to have everyone in the orchestra play together, sometimes it also helps me. I could use this myself too. It is like you cannot develop an expressive style on your own. Rather you need to be immersed in a community and get inspiration from others.”

When peers are not present, the teacher may also be involved – and participate more directly – in the student’s music making. This can contribute to keeping the lesson interesting and under control. As reported by a male violinist:

“Knowing how to create a good class environment; that is fundamental to develop a good teacher-student relationship. If the class displays a good atmosphere (safe and reassuring), then the students come happily to class and feel very motivated.”

As musical skills are always fundamentally immersed in the learner’s cultural identity, affective states and capacity to listen and empathize with others (which helps maintain a safe learning environment) can provide an optimal base from which relationships, activities, and musical skills emerge and develop.



Learning skills

The previous quotes show the key role of different ensemble skills for the maintenance and functioning of group settings. In what follows, we focus on those skills that help facilitate the acquisition and mastery of diverse musical actions, ideas, and interactions, leading to enhanced learning experiences and outcomes. A collective approach to music pedagogy poses interesting challenges for both teachers and students. Considerations from our participants regarding what learning skills are acquired as the lesson unfolds may help us better characterize the dynamics of the lesson and its main features. Consider the following two quotes from a male guitarist and a female pianist, respectively:

“There is a certain energy that comes from working and learning in a group. I think students learn a lot from each other as well as from the instructor. There are kinds of music that can only be realized through team effort. This kind of effort is very appealing to me in a fundamental, emotional way. I find goals achieved through ensemble work much more satisfying than goals achieved through individual effort alone. Perhaps humans are “programed” for this?”

“In group class one of the most important aspects is observing and listening to others while being engaged in music, or music-related activities. Cooperation and finding mutual interests in music is more relevant in a group class setting. In group class, students are also able to evaluate their own strengths and weaknesses with regard to the class’ mean.”

Not only do affectivity and listening play an important role in ensuring that the group functions well as a whole, they also help enhance different learning modalities based on cooperation and finding a mutual interest. Interestingly, this involves a self-evaluation of the student’s skills, compared with the average displayed by the group. This is confirmed by another female pianist, who shares the following personal experience:

“I teach the same way to individuals and groups. For the student, however, it changes a lot. Indeed, when a student is with another student, he or she can get much information and can compare himself or herself to the other in ways that can result in a better understanding of a particular technical issue. When a student is alone with me, he or she can only get something from me. But when other students are there, this makes the whole learning process richer. For example, you can see how the others face a given musical problem, and then you can try to relate this to your own experience. It is useful because you are really at the same level of the others. What are your limits? This is a way to learn them.”

Being exposed to others and immersed in the collective setting of the lesson may indeed be considered as an important learning resource. The following comment, from the same respondent, captures the spirit in which the previous insights are offered:

“If I want to show what kind of expressive gesture you need for a piece, I teach this probably in the same way in individual or collective classes. What changes, however, is how the class responds and how expressivity emerges as a unified gesture that everyone contributes to create. The students certainly can be supportive and comment on each other, but usually they do not instruct their colleagues from a technical point of view. But this probably depends on the fact that I have been teaching only professional pianists – maybe amateurs would behave differently and participate more actively. With professionals it is a different story. In my own experience when I was a student myself and we had group sessions, it was part of the lesson to give feedback to our colleagues. But as a teacher, I do not do that. It was okay for me as a student, but I can understand that people might be shy and do not want to give and receive critiques. However, things may change when you start to know your colleagues better.”

The learners’ similar level of expertise may help them empathize with each other and face a range of musical challenges collectively. Such a “problem solving” approach, however, can be easily accompanied by “problem-finding” solutions. Here, the worry to solve a given musical problem is traded for a free musical exploration, which may still provide important benefits to each other’s music making. Students can directly observe and listen to their peers, and this can stimulate the group members to challenge themselves and, in turn, help each other. From the viewpoint of a male drummer:

“[A teacher’s satisfaction lies in] the fact that it can trigger a healthy competition between participants. Dealing with different levels it is also a joy whether a skilled student may be encouraged to take a “teaching” role for his/her fellows. This would encourage both, strengthen also the acquired […] knowledge.”

A similar learning skill was highlighted by a male guitarist, who also indicated the role of responsibility and open dialogue in two distinct quotes:

“Students have to take more responsibility for the role they play in the group and the effects their actions or inaction may have on the collective. In a large group, students can learn from each other as well as from the instructor.”

“When everyone is working well together in an ensemble, there is a feeling of exhilaration and “flow” coupled with a kind of edginess that comes from the multiplied potential for error or problems. In a classroom setting, where discussions are taking place, a focused group is capable of developing greater insight and depth because of the diversity of experience and perspective. That feeling of being part of a group discovery or special collective insight can be quite magical.”

According to the respondents, collective learning can help students develop their musical abilities in a variety of ways, including becoming more responsible for their own learning, comparing skills across the group, and generating collective insights.



Discussion

When looking at Ensemble skills, “affectivity”, “listening”, and “empathy” emerged as key aspects of collective learning. Particularly, they are thought to ensure a positive experience in group settings, facilitating dialogue and wellbeing. Keeping the group interested and within a safe environment is indeed no easy task, and strategies to maintain the lesson as pleasant and appealing can thus play an important role. This can favor the emergence of Learning skills such as “comparing yourself to the class” and the “development of responsible ways of learning,” When the group feels safe, mutual learning can unfold as students make meaningful comparisons between themselves and engage in constructive exchanges, leading to what one teacher defines as “healthy competition.” By doing so, students not only become more aware of challenges and possibilities to enhance their learning further but also take more responsibility: they participate more directly in the unfolding dynamics of the lesson, taking up a “teaching role” if needed (Schiavio et al., 2018). Developed from an educator’s perspective, such insights may offer a richer comprehension of the dynamics of teaching music collectively. In particular, these findings point to an understanding of learning as a holistic experience – one that involves experiential dimensions that go well beyond the mastery of motor sequences (Borgo, 2005, 2007).

Consider for example how affectivity is involved in the maintenance of a stable group dynamic. The joy of interacting spontaneously and the exchange of mutual opinions and insights about a given musical challenge is an important resource to emphasize the emotional power of music making (see Juslin and Laukka, 2003; van der Schyff and Schiavio, 2017). As cross-disciplinary research in music increasingly highlights, the deep connection between action, music, and emotion lies at the basis of music cognition (see e.g., Cochrane et al., 2013; Krueger, 2015, 2019; Schiavio et al., 2017), and reinforcing such connection through collective learning can provide an important ground for achieving meaningful musical outcomes. Of course, emotional engagement does not only involve active forms of music making. Instead, the ability to listen to peers, and make sense of the various forms of musical participation within the group, allows the learner to develop multiple series of sensorimotor activities with specific emotional connotations, leading to positive experiences where everyone seems comfortable. A number of contributions point to this intimate connection, recognizing the importance of the bidirectional dependency between being together emotionally and sharing a musical experience (see e.g., Overy and Molnar-Szakacs, 2009; Burnard and Dragovic, 2014a, b; Schiavio et al., 2019b). This is best understood when considering the notion of empathy, a state that indicates the “ability to understand or feel the experience of another person” van der Schyff and Krueger (2019). The teachers in this study thus recognize empathy as an important driver for establishing a meaningful learning environment, one where students can adapt to others, developing strategies to optimize such interaction (see Silverman, 2014). This mechanism is probably facilitated by the similar expertise of the learners in situations of collective teaching. Note for instance how the respondents mention their students’ capacity to self-evaluate in light of what the others are doing. This may have positive effects on the student’s psychological states, particularly as “perfectionism” is increasingly understood as a negative influence on the musicians’ wellbeing (see Araújo et al., 2017). By realizing that others face similar challenges, and display their own limits, collective music making can mitigate the drive to perfectionism. In a similar vein, learning from each other and sharing responsibilities for their own learning, may alleviate one’s desire to feel “perfect”. In what follows, we provide additional grounding to the insights developed here by looking at a dataset retrieved from teachers working at the Royal College of Music.



STUDY 2


Methods


Participants

The respondents were selected from an online survey investigating conservatoire students’ and teachers’ views on a variety of musical performance skills. In total, 19 respondents (12 women) were selected for the purpose of this study (age: M = 49.26 years, SD = 12.96 years, range: 35–74 years). All respondents were teachers at the Royal College of Music, where they teach in a variety of settings such as one-to-one lessons, chamber coaching, orchestral sectionals and masterclasses, as well as being active performers too. Four respondents performed exclusively as soloists, six performed both as soloists and within small or large ensembles, and nine performed exclusively in small or large ensembles. Most of the respondents played piano (n = 6), followed by cello (n = 3), violin (n = 2), recorder (n = 2), percussion (n = 2), flute (n = 1), harpsichord (n = 1), organ (n = 1), and trombone (n = 1). Western classical music was their only performance genre.



Materials and Procedure

The study protocol was approved by the Conservatoires UK Research Ethics Committee (CUK REC), and all respondents gave their informed consent prior to taking part in the study. A personal invitation to take part in an online survey was sent to conservatoires, academies and music schools worldwide. Apart from demographic information (age, nationality, and sex), musical background information (e.g., principal instrument, starting age of principal instrument) and current musical activities, the main part of the survey contained questions about the perception of the skills needed to pursue a career as a music performer2. The types of skills presented included (a) artistic (musical) skills, (b) technical (instrumental) skills, (c) ensemble skills, (d) learning (practice) skills, (e) presentation (stage) skills, (f) career skills, and (g) life skills (related to performance) (see Williamon et al., 2017, for discussion). In the final section of the survey, participants were asked to describe specific skills that typically fall under each of the seven categories. It was noted that these skills may be particular to the respondent or to their instrument, or they may be skills that are common to all musicians. The same skills could be listed more than once under different categories, if appropriate.



Data Analysis

A deductive thematic analysis was utilized to discover overarching themes in the two open responses related to the final section of the survey: Ensemble skills and Learning skills. This approach consisted of the following five phases: familiarizing, generating initial codes, searching for themes, reviewing themes, and defining and naming themes. The first phase involved reading the responses several times to familiarize oneself with the data set and note down first ideas. In the second phase, codes of interest were generated and applied to the whole data set in a systematic fashion, before several codes were combined into themes in the third phase. Subsequently, these themes were reviewed and, if necessary, refined in phases four and five, respectively. As a last step, compelling and illustrative quotes were selected and integrated into the report.



Results


Ensemble skills

The most frequently reported ability or skill describing collaborative forms of music making was “listening.” Although it was mentioned by 13 out of 19 respondents, the associations and implications of listening skills differed from performer to performer. Some highlighted “listening” as part of what seems – prima facie – a very linear process involving listening (perception) and responding (action) to other musicians or instruments. This juxtaposition of action and perception as distinct moments could lead one to believe that listening is conceived of as a passive process whereas responding is active. In fact, the responses imply that musicians conceptualized “listening” as an active process. For example, a male cellist emphasized the importance of “listening carefully” for successful musical engagements, while a female violinist stressed “the ability to listen acutely at all times” during practice and performance. In both cases “listening” is not reducible to a passive behavior, one where an external stimulus is perceived and coded subconsciously. Instead, “listening,” in this context, arguably requires an active engagement with the surrounding environment. This resonates with literature that emphasizes the tight coupling of perception and action in musical experience (see Maes et al., 2014; Novembre and Keller, 2014). As such, “listening” can be here understood as part of a more complex process where attention, emotion, awareness, and physical effort form a structural unity. Listening allows cohesion of the group and consistency in performance and learning, and can lead to enhanced musical outcomes and experiences. Listening skills thus play an important role in different ensemble settings and may require different subskills depending on the context. For instance, a female flutist described listening skills for duets and trios as follows.

“Again, these are skills I use on students from a very early start. Playing duets using simple notes/rhythms encourages pupils to listen and hear where the music fits in. Canons work very well in making a student count as the single line means the music sounds the same even when 2/4 bars part. Trios mean more listening-learning who starts a piece – how to play together without a conductor. Following the part music on one page (e.g., three parts on one page) is really useful visually and aurally and helps students bring the piece together.”

Not only does “listening” refer to an active process that involves action, it also appears to be part of a cognitive ability to which several respondents referred to directly or indirectly as “awareness.” This may include a focus on the musical sounds, on the music makers themselves, on the other ensemble musicians, and on the interactions between performers. Again, this should not be intended as an abstract faculty discontinuous from the concrete dynamics of music making. Instead, as a female harpsichordist described listening, it allows one to develop novel “insight into other instrumentalists’ musical aims and problems.” “Listening,” as we saw, is more than “perceiving.” But in a sense, it is also more than an individual property, as it always involves a relationality whereby one can successfully interact with others and engage in musical activities in various ways.

This recalls one of the main themes emerging in study 1: that is, the notion of “empathic skills.” Knowing what intentions and feelings are being developed and enacted in music making seems to be pivotal to working together in an ensemble (see Keller, 2008, 2014). The ability to communicate and cooperate with co-performers during learning and performance emerged as a central topic in our participants’ responses and can be thus seen as fundamental to the success of an ensemble. Importantly, one can have different roles within a team and may need to adapt one’s behavior depending on the social, cultural, and contextual contingencies in which the interaction takes place. Several respondents mentioned the ability to follow and lead as crucial skills for achieving the highest musical standards within an ensemble. For instance, “following” might involve “subverting your own musical expectations to help an ensemble work musically,” as a male organist noted. The ability to subordinate one’s own musical aims to those of the ensemble is also emphasized by a female recorder player, who stressed the importance of “flexibility as a player and person.” Here, the boundaries between performative abilities and empathic skills become blurred, as the role of each performer is understood as fluid rather than fixed or predetermined. The “ability to blend, ability to follow, ability to lead,” for example, is mentioned by a female trombonist as a set of social skills that are constantly negotiated during musical interaction, highlighting once again the transformative experience central to collaborative music-making. In this sense, categories such as learning and performing, as well as listening and acting, become hardly distinguishable.

Indeed, social skills based on such sets of actions were reported to be vital during rehearsals, when musical goals need to be negotiated, adjusted, or re-defined. However, they also play an important role during performance, for instance in the form of non-verbal communication skills. In this instance, communication refers not only to the exchange of information among co-performers, but it also involves the audience – for example, how expressiveness can be perceived by an audience. Some of the main skills necessary to excel in ensemble performances without forgetting the audience are reported by a female pianist who is active both as a soloist and in small ensembles:

“Be expressive in your playing and don’t hide behind others. Communicate with your audience and communicate with other players; have highly developed ability to listen and respond to what you hear.”

This quote illustrates the wide range of fundamental skills such as communication and listening, which are not only relevant in ensemble settings but in many different musical contexts, whether they involve rehearsing or performing. Learning skills constitute a similarly basic set of skills that are applied in various musical settings and contain a number of functionally different subskills, as the following section illustrates.



Learning skills

The previous section provides important examples of the complex dynamics involving collaborative music making, performance, and learning. In what follows, we report the range of perceptions and experiences the participants associate with learning music in different settings. A first important aspect is the nature of learning itself, which is understood as a never-ending process. Indeed, learning skills are developed and improved throughout a musician’s career or, as a male cellist put it, “[learning] skills can’t ever be good enough.” This quote also implies that learning skills may change over the course of a musician’s career. Whereas at the beginning of a professional career, the main focus might still be on acquiring technical and expressive skills, dealing with an increasing number of teaching and performance engagements at a later stage requires a different approach to learning and rehearsing. It is fitting, then, that a central theme emerging from our sample’s responses is “time management.” Indeed, time – or rather the lack thereof – guides a musician’s practice schedule and relates to a number of components of successful learning strategies. Given these time constraints, the respondents generally agree that problem-oriented approaches to practicing and learning are most promising. The responses in our online survey show that efficient and effective practice sessions are being perceived as vital components of learning skills. One female pianist emphasized the following abilities necessary for efficient and structured rehearsal:

“Be able to concentrate, be able to structure your practice, be able to prioritize, be able to analyze and know what is important; have highly developed listening skills.”

Another female pianist highlighted the role of structured learning in practice sessions by listing the following tasks:

“How to organize self in a structured way. Develop a bunch of ways to tackle individual elements of technique. Forward planning. A structured plan to prepare for performance involving trial performances, etc.”

Furthermore, findings that quality is more important than quantity were reflected in many responses, emphasizing again the time constraints requiring a musician to learn new material or master technically challenging passages (see Williamon and Valentine, 2000). A male percussionist commented on this skill, which is important in both individual and collective teaching settings. He said:

“Absorbing music quickly, working out the spatial properties of a hybrid multi-instrument set-up, experimentation.”

This excerpt includes aspects that are specific to the instrument being learned (i.e., percussion), but that could, at the same time, be generalized. Consider how different spatial set-ups can also play an important role in learning a piece for violin (e.g., the room reverb, or the response of the instrument to a particularly humid environment). Thinking about the demands of an instrument, which may result in very different practice schedules, a female violinist further reported:

“To be able to practice effectively and at times extremely quickly; to be physically aware in order to meet the demands of one’s instrument.”

Awareness of being physically situated in a specific niche can lead to different options for learning, whereby one has to adjust constantly to specific settings and modify practice accordingly. While developing learning skills necessarily entails playing one’s own instrument, learning may sometimes also take place away from the instrument: it can include a focus on the environment, as we saw, or what one female pianist called “head-practice.” Her account of “learning” aptly summarizes the different facets involved in learning skills when she stated:

“Disciplined and structured practice pattern, including technical warm-up; clear aim within the practice session; structured pattern of learning, including fingering, slow practice, repetition where helpful, […] recording from an early stage in learning new repertoire; structure for practice at home and on days of performance and when traveling.”

To account for both dimensions (learning with and without the instrument), musicians need to be equipped, as a male pianist indicated, with a considerable amount of “self-discipline, self-motivation, [and] determination.” While these personality traits seem to be especially vital in individual teaching contexts, collective tuition may facilitate motivational aspects of learning. Within a group setting, processes of social cognition can boost determination (e.g., feelings of “I don’t want to be the one obstructing progress of the ensemble”), or social contagion can enhance one’s own motivation by observing the motivation of others.



Discussion

In this study, we focused on ensemble and learning skills in order to understand what a sample of highly trained musicians, who are active both as performers and teachers, associate with these skills. Our findings suggest that the most important component of ensemble skills is the ability to listen and respond to others. This active process of listening and responding takes place in different contexts. For instance, it is part of the rehearsal process where musical goals are articulated and negotiated with other members of an ensemble. One needs to listen to the musical ideas and thoughts of others, compare those with one’s own set of musical beliefs and intentions, and then respond by agreeing or providing suggestions for alternative approaches. Such negotiations may involve both talking as well as playing to demonstrate a musical idea. Likewise, listening and responding is pivotal during performance. Here, only non-verbal cues can be utilized to communicate with and respond to co-performers. These can be bodily gestures, facial reactions and, of course, the musical sound which allows a performer to convey expressiveness and respond musically to his/her co-performers’ playing.

The success of an ensemble can be likened to other professional areas (e.g., industry, politics) where an effective performance necessitates the collaboration of two or more people to achieve a common goal. Working together as a team was thus the second broad theme to emerge from our data. Team work involves the ability to communicate clearly and effectively, while being aware of one’s own role within a group which may change depending on the context. As a leader, one may need to show guidance, conviction, persistence and be able to persuade without neglecting the thoughts and feelings of other ensemble members. As a follower, one needs to listen carefully and blend in with the others to achieve a common musical goal. Although not mentioned explicitly by the respondents, underlying concepts such as trust and empathy seem to be vital ingredients for a successful ensemble performance (see Novembre et al., 2019).

“Time management” emerged as the most important facet of learning skills. Given our sample of RCM teachers, it is perhaps not surprising that components of learning skills are almost exclusively considered through the raster of tightly scheduled teaching and performing diaries. Refinements such as “goal-oriented, structured approaches to learning” thus need to be evaluated with regards to the overarching time constraints articulated by the participants. The importance of focusing on specific learning goals is in accordance with previous literature (Locke et al., 1981) and requires a set of meta-cognitive skills (Concina, 2019). A musician needs to execute and monitor the success of a rehearsal plan, while planning ahead and flexibly adjusting learning strategies. Although 15 out of 19 participants in our study performed in small or large ensembles and all of them teach in different settings (one-to-one, ensemble, etc.), learning skills are framed primarily from an individual tuition perspective. The respondents’ focus on self-discipline and self-motivation does not consider the specific social contexts of ensemble rehearsals where discipline and motivation need to be distributed and shared among all members of a group. It is interesting to note that the collaborative aspects of music making seemingly play a subordinate role – at least, those aspects were not mentioned explicitly when asked to provide specific skills that typically fall under the category of Learning skills.



GENERAL DISCUSSION AND CONCLUSION

This article brings together qualitative data on Ensemble skills and Learning skills from two different groups: music teachers involved in various pedagogical and performative contexts with different skill levels, and music teachers from a conservatoire. While there are intrinsic differences concerning the general goals of their teaching, as well as the educational system in which they operate, our analysis shows a number of overlapping themes.

First, when it comes to Ensemble skills, both studies emphasize the ability to listen to each other as a fundamental aspect of joint music making. In both performance and learning settings, being open to one another, and engaging collectively in making music will lead to valuable outcomes regardless of expertise level or genre. This aligns with recent views on the sensorimotor nature of listening experience put forward by Froese and González-Grandón (2019). They propose that sensorimotor expertise is partly guided by audition, as it enables motor adaptations to sonic events as well as anticipatory auditory imagery. In a sense, “listening” (to each other, to the music being generated, etc.) can contribute to successful learning and performing not only because it creates a stream of communication across peers, or between teachers and students, but also because – at a more grounded level – it provides an opportunity for action (see Clarke, 2005; Reybrouck, 2005; Schiavio et al., 2015). Such actions-as-perceptions, therefore, include affective and empathic elements as they bring together a full range of experiences involving perceptual, bodily, and interactive dimensions (Loaiza, 2016; Schiavio and De Jaegher, 2017). They can also transform a solitary activity into a collective effort where musical meanings are negotiated and fluidly integrated into one’s performance (Høffding and Satne, 2019), and can lead to richer understandings of the different roles to be taken and exchanged in a musical passage (see Schiavio and Høffding, 2015). Accordingly, it comes as no surprise that groups with different levels of expertise can benefit from “listening,” conceptualized as an integral part of learning and performing music.

Such insights can also illustrate the main findings emerging from our analysis of Learning skills: being receptive to peers and teachers can lead to concrete changes in one’s learning strategies, favoring solutions such as “comparing yourself to the class,” “development of responsible ways of learning,” or putting a major emphasis on “time management.” It is interesting to observe how teachers dealing with a rich variety of pedagogical settings share a mutual agreement concerning their students’ learning. In both collective and individual tuition, open dialogue and reflection can stimulate the musician and the pupil rethink their approach to learning. This resonates with recent accounts on skill acquisition that emphasize the value of collectivity for developing different abilities in sport and music (see e.g., Davids et al., 2013; Schiavio et al., 2019a). Rather than understanding skills as properties of the lone individual, this research suggests that we may in fact consider how external contingencies take an important, even co-constitutive role in skill development, as we are always immersed in a community of practice, with peers, teachers, technology, as well as their associated social and historical dimensions. This research is also concerned with the continuity between individual and collective dimensions of learning, a dimension that is emphasized by the participants of our study. Consider for example how our findings point to the integration of individual goals and collective dynamics in Learning skills: in study 1 the teachers recognized the importance of a safe learning environment for learning, where students are free to express themselves and engage in constructive peer-learning and self-assessment (see van der Schyff, 2019). In study 2, while most focused on individual practice, the respondents emphasized how different external constraints (e.g., spatial settings) need to be considered for optimizing practice, as well as self-evaluation and the ability to listen to oneself. The latter, as we discussed, is also the main overlapping theme emerging from our analysis of Ensemble skills. This reciprocity between listening, acting, interacting, and exploring the environment as well as the self, reveals the limitations of the standard idea of learning portrayed as a ladder, where skills develop through a linear process of acquisition of external information, individual internal elaboration, and repetition of behavioral outcomes. In fact, it is within the complex, non-linear, interplay of factors internal and external to one’s skillset that group dynamics can be successfully regulated and learning can take place (see also Schiavio and van der Schyff, 2018). Consider how one can develop a particular fingering solution that is easier when practicing alone but can then be re-explored and modified to account for a particular expressive necessity that only emerges when playing with others, leading to online adaptive regulations, or how a phrasing choice can be revisited to convey a better sense of tension, which may be further developed via open discussion with peers and teachers. “Listening” (to themselves and to others) becomes then an enabling condition for meaningful music making, a tool for sonic discoveries that is negotiated and transformed collectively to serve a variety of creative functions (see also van der Schyff et al., 2018; Gutierrez, 2019). Students and performers need to be attuned to their peers, be aware of the environment in which they perform and learn, and adapt themselves to what such a setting may offer. Accordingly, “listening” needs to be understood as a process that is continuous with our capacity to act and engage with others in a musically meaningful task.

Similar considerations are being increasingly discussed among many music scholars interested in creative teaching and learning (see e.g., Haddon and Burnard, 2016) and, at a closer look, resonate with the embodied approach briefly mentioned above. This framework, generally speaking, holds that mental activity is co-constituted by the body and its capacity to act in the world in which it is situated (Thompson, 2007; Chemero, 2009). This means that our capacities to think, communicate, generate meaning, or make music, are co-determined by action-oriented sensorimotor processes involving a whole brain-body system. This provides a step forward from the main psychological approaches developed during the last century to explore human cognition: because mentality cannot be reduced to the analysis of neural patterns, this framework goes beyond classic “neurocentric” perspectives inspired by classic “identity” theories (see e.g., Place, 1956). Similarly, exploring cognition mainly in terms of computations and representations – as in classic cognitivism (see e.g., Pylyshyn, 1986) – would be equally insufficient to capture the full complexity of mind: generalizations about cognitive architectures and their properties can work only if we posit an intrinsic discontinuity between the “hardware” of the flesh and the “software” of the mind. Many scholars, however, warn us that similar positions may dangerously flirt with a Cartesian view that separates de facto an abstract, program-level self from the physical facts of our body (see Thompson, 2007; Fuchs, 2017). Importantly, resisting neurocentric theories and classic cognitivism does not make embodied cognition a behaviorist doctrine. Cognition is not simply equated with behavior, but rather entails an equal recognition of internal and external factors. That is, bodily, experiential, emotional, and behavioral activities always take place in a meaningfully rich environment. We are situated in a niche that offers concrete possibilities for action and affords different social and cultural meanings (Chemero, 2009). As the framework of embodied cognition recognizes the profound continuity between physiology, actions, emotion, and the world, it provides an apt counterpoint to the previously considered theories: contrary to neurocentric, cognitivist, and behaviorist doctrines, research in embodied cognitive science also aims to address the subjective, unique, bodily, and emotionally rich experience that living systems develop in a given context (Colombetti, 2014).

Before concluding, it should be noted that bringing together the two studies presented here entails necessary compromises and methodological challenges. As reported, study 1 deals with teachers whose experience reflects a rich variety of educational contexts. By contrast, study 2 describes views from teachers working in a traditional conservatoire focusing on Western classical music. While we deliberately selected groups of participants with different teaching experiences to address the breadth of educational settings, we noted3 that participants from study 1 drew out many more ensemble skills and learning skills when compared with respondents from the Royal College of Music. This may be due to differences in data collection, but also to the wider range of student levels experienced by teachers in study 1. As such, more research is needed to look further into the teaching dynamics associated with a particular skill level, genre, style, and culture. This can shed new light on more specific issues and skills that develop from a given context, helping educators reflect on problems with which they can more strongly resonate, and leading to innovative pedagogical solutions systematically tailored to the musical context in which they are situated.
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FOOTNOTES

1With this term, we refer to our capacity to feel emotions.

2In this sense, the present study was designed to elicit more specific answers than those emerging in study 1.

3We thank one reviewer for pointing this out.
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In this paper, we outline a theoretical account of the relationship between technology and human musicality. An enactive and biocultural position is adopted that assumes a close coevolutionary relationship between the two. From this position, we aim at clarifying how the present and emerging technologies, becoming embedded and embodied in our lifeworld, inevitably co-constitute and transform musical practices, skills, and ways of making sense of music. Therefore, as a premise of our scrutiny, we take it as a necessity to more deeply understand the ways that humans become affiliated to the ever-changing instruments of music technology, in order to better understand the coevolutionary impact on learning and other aspects of musicality being constituted together with these instruments. This investigation is particularly motivated by the rapid and diverse development of mobile applications and their potential impact, as musical instruments, on learning and cognizing music. The term appification refers to enactive processes in which applications (i.e., apps) and their user interfaces, developed for various ecosystems of mobile smart technology, partake in reorganizing our ways of musical acting and thinking. On the basis of the theoretical analysis, we argue that understanding the phenomenon of the human–technology relationship, and its implications for our embodied musical minds, requires acknowledging (1) how apps contribute to conceptual constructing of musical activities, (2) how apps can be designed or utilized in a way that reinforces the epistemological continuum between embodied and abstract sense-making, and (3) how apps become merged with musical instruments.
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INTRODUCTION

Technology may be commonly understood as a human-made, tool-like resource. But in popular discourse, the development of technology is also depicted as an inevitable process that evolves independently from humans, with a nature of its own occurring outside of being a human. This sort of cultural construct affords conceptualizations of technology as an autonomous force that has an impact on people. The impact depends on whether technology is treated neutrally as a tool for some purposeful use or if it is treated as a non-neutral force that always has an effect on society regardless of its proposed uses (Savat, 2012, p. 2). In regard to education, a lot of discussion has emerged asking how technology has transformed, or will transform, the ways of teaching and learning (e.g., Gouzouasis and Bakan, 2011). In terms of musical activities, critical discussion has also been presented as to how technologies may enhance or degrade learning of “natural” musical skills, musicianship, or musical understanding (e.g., Aho, 2009; De Souza, 2017), or how they are able to transform people’s embodied relationship with music (e.g., Leman and Nijs, 2017), even constituting bodily choreographies of musical activities (Tuuri et al., 2017).

Technologization and digitalization is often treated as something that is either detrimental or advantageous to our natural human abilities. Or it is seen as something that we need to get a hold of in order to keep up with the changing world. At one end of the scale, technology may be seen as a threat to “natural” ways of being and acting human, or a power that we cannot control. And at the other end, it can be seen as a promise of a new kind of humanity, transcending the limits set by our biological bodies and fallible human intelligence. From the perspectives of non-dualistic 4E (embodied, embedded, enactive, and extended) cognition (e.g., Van der Schyff and Schiavio, 2017; Newen et al., 2018) and coevolution with technology (e.g., Ihde, 1990), we will see that the above-presented view rests on the somewhat misleading distinction between “natural humanity” and “unnatural technology.” In terms of the evolutionary continuum, technology has been an integral part of the development of humanity for so long and in so fundamental a way that it is difficult to conceive of a world, and humanity, without technology. Technology (or technics) thus constitutes essential characteristics of humans, and it is even possible to argue that humans “are essentially defined as prosthetic beings,” meaning that the boundaries of humans in relation to technologies are not fixed but “both plastic and vulnerable” (e.g., De Preester and Tsakiris, 2009, p. 308).

In the context of education, discussion of technology is often framed by a political rhetoric of educational reform that uses terms such as “transformation,” “radical reform,” “modernization,” and “irreversible change” (Purves, 2018, p. 144). At the same time the talk of “under-digitalized” schools depicts current educational practices in many ways as old-fashioned with respect to the utilization of modern technology (e.g., Parviainen, 2015, p. 5; Apple, 2008, p. 244). This view posits a necessity of “harnessing” the emerging power of technologization, whether it be more efficient ways of learning, more efficient or less costly ways of organizing education, or just keeping education up to date with the changing world, providing students with skills they need in a technologized society and working environments. According to [Purves (2018), p. 144], “music teachers (perhaps more so than colleagues in many other subject areas) have faced exhortations to re-equip, re-skill, and re-consider practice in the light of large-scale technological developments.” Moreover, an understanding of technology and its impact on music-making “has become vital to the success of the twenty-first-century musician” and may even be considered as a new core discipline within music education curricula (King, 2018, p. 164). With the present work, we wish to tap into this discourse about technologization of music education by highlighting the need for critically assessing the relation between humans and technology and any pre-conceived assumptions concerning it.

This paper is a theoretical investigation about the two-way relationship between humans and technology. By bringing together the theoretical approaches of enactive (or 4E) cognition and Ihde’s (1990) post-phenomenology, we aim at developing an understanding of the coevolution of technology and human musicality in relational terms and how the experience of technology and music is co-constituted in the contexts of use. Music technologies, such as musical instruments and notation techniques, have always been shaping musical practices. The first technological inventions in this area date back to the very dawn of “musicking” humanity (Ihde, 2013; Himonides, 2018). Recently, mobile devices, such as smartphones and iPads, have permeated the field of various musical uses. Our rationale is that, in order to understand musicality, or musical mind, it is necessary to better understand our coevolutionary relationship with the instruments (i.e., any music-related technologies) it adopts, that is, how the present and emerging technologies, becoming embedded and embodied in our lifeworld, inevitably constitute and transform musical practices, skills, and ways of making sense of music. Hence, musicality is inevitably constituted with these instruments. And this refers not only to a traditional conception of musical instruments but essentially to all kinds of technologies and human–technology interfaces that are potentially incorporated into musicality. With respect to music education, our aim is to provide a ground for an open-ended and reflective view of technology as a co-constitutive part of making and understanding music and also to encourage pedagogical practices that are based on “possibilities, imagination and relationality,” rather than on conformity to conventional ways of thinking (see Van der Schyff et al., 2016, p. 81).

This investigation is particularly motivated by the rapid and permeating development of “apps,” i.e., software applications designed and developed for various ecosystems of mobile technology, and their potential impact, as musical instruments, on learning and cognizing music. For users of these smart devices, apps present maybe the most prominent framework for conceptualizing new music technologies. By using the term appification (instead of mere technologization), we want to emphasize the pervasive transformative processes of musical practices becoming more and more extended to apps (e.g., Morris and Murray, 2018). Appification may also refer to enactive processes in which apps and their user interfaces (UIs) have an effect on both our culture and cognition by reorganizing our ways of musical acting and thinking (see Noë, 2015). Because of the rapid and constantly diversifying nature of developing new apps, compared to introducing new hardware implementations, they should well represent a reciprocal co-development of music technologies and their users.

In the following sections, we will start our inquiry by outlining the idea of appification with respect to the 4E framework, highlighting the biocultural perspective of human–technology coevolution. By building upon Ihde’s (1990) post-phenomenological account of human–technology relations, we analyze some recent discussions concerning technology in music education, focusing on (technological) reification of music (Van der Schyff, 2015), issues of cognition and corporeality in new musical practices (e.g., Aho, 2009), and different modes of mediation (Leman and Nijs, 2017). Finally, we discuss developing a better coevolutionary understanding of the human–technology relationship for the age of appified music learning and the ways to foster pedagogical thinking that emphasize deeper ecological and relational understanding of how we humans, music, and technological instruments are constantly co-constituted in the relations between each other (Verbeek, 2001).



4E COGNITION, BIOCULTURAL COEVOLUTION, AND APPIFICATION

As noted in the Introduction, a considerable part of the resistance to as well as anticipation of technology can be seen as stemming from an idea of technology as something unnatural (see Hayler, 2015). Based on this premise, technology is easily seen as a kind of “insulating” layer between humans and the world, making us less “in tune” with reality, or as something that may corrode our natural human abilities and tendencies. In order to understand appification, and to consider its implications, we need a more balanced view of the relationship between humans and technology. In this paper, we follow the ideas put forth by 4E approaches to cognition and biocultural coevolution, aiming at a relational and experiential view of the mind and technology. While 4E approaches can be understood as an umbrella term for a “research program” of several different and sometimes conflicting theories, in this paper, we rely mostly on the enactive approach and consider the four Es more as referring to ways of characterizing the nature of cognition as biologically grounded and phenomenologically plausible.

A starting point for a biologically based view of cognition would be that every cognitive organism is necessarily an organism within an environment (Maturana, 1978). Cognition is not something that is pre-given but something that is dependent on the evolutionary and developmental history of living and therefore cannot be separated from the environment, supposing either environment-independent cognition or cognition-independent reality (Maturana, 1978; Maturana and Varela, 1987; Thompson, 2007). From a biological perspective, the basis of cognition is understood in relational terms as an ongoing history of structural coupling between an organism and an environment, stressing the mutual co-constitution of both, or necessarily embedded nature of cognition, in the process of living (Varela et al., 1993).

Another premise for a biological view of cognition is the fundamental need of living organisms to maintain themselves. Consequently, as living is not a static property but an active process, cognition can be seen as essentially an activity of creating and maintaining viable relations to the environment, which also means the creation of a cognitive domain or niche proper with respect to the needs of the organism (Maturana, 1978; Maturana and Varela, 1987; Di Paolo et al., 2014). Besides this dynamical notion of coupling or mutual adjustment between an organism and an environment, the self-maintaining, or autonomous, nature of organisms implies also that subjective experience cannot be separated from cognition. Instead, because of the need for self-maintenance, organisms have a perspective on the world through which the interaction with it is always significant and valenced (Di Paolo et al., 2014). Cognition is thus enaction or the active and ongoing pursuit of the organism of “bringing forth a world,” the constant process of making sense of the environment to establish meaningful (with respect to maintaining itself) relations (Varela et al., 1993).

Seeing cognition as sense-making activity of an organism in an environment implies that there is no fundamental distinction between bodily action and cognition. Instead, as organisms are bodily embedded in the environment and carry out their sense-making activities according to their bodily needs, cognition is fundamentally bodily action, that is, embodied (Varela et al., 1993; Johnson, 2017). These active and bodily relations to the world can be described as affordances, which refer to how an organism experiences the world and its objects as opportunities for interaction based on the bodily capabilities of the organism (Gibson, 1979; Heras-Escribano, 2019). In this sense, the act of, for example, grasping a door handle in order to open the door is already a cognitive act of a pre-conceptual and pre-linguistic form (i.e., an act of understanding the object as “graspable” based on the “resonance” between the needs and abilities of the organism and the environment).

Overall, the biological view of cognition posits it fundamentally as the activity of adaptation of an organism to the environment. This is importantly a transactive or transformative process: as there is no pre-given cognition or pre-given environment, the relation between the two is always that of co-constitution (Varela et al., 1993; Di Paolo et al., 2014). Cognition can thus also be considered as extended, or rather extensive and fundamentally world-involving (Hutto and Myin, 2017), meaning that sense-making activities may be offloaded to environmental resources, essentially widening the cognitive domain, or possibilities for action, of the organism. While the most common sense example of such is probably the use of notebooks as an extension of biological memory (Clark and Chalmers, 1998), we should also note how very basic tools, such as hammers and saws, make it possible to disclose the environment with new kinds of affordances (Hayler, 2015) and how our supposedly very basic cognitive capabilities, such as making fine-grained distinctions or thinking in terms of mental images, can be seen as based on scaffolding our cognition with language and pictures (Hutto and Myin, 2017).

In order to understand technology, such as apps, in this biological framework of cognition, we could start by stating that technologies are obviously extensions: they provide us with new ways of acting in the world, and therefore new ways of making sense of our environment (Stewart, 2014; Hayler, 2015). Because of the transactive/transformative nature of cognitive extension, technologies can be said to become also constitutive parts of cognitive systems (see Dotov et al., 2010). One may speak of incorporation of the tools into one’s body schema, a pre-reflective bodily experience of the world, which changes the perceived capabilities and potential for action (De Preester and Tsakiris, 2009; Thompson and Stapleton, 2009; Hayler, 2015).

This framework of co-constitutive relations has implications for understanding technology. The first of these is the often cited idea that our most basic relation to technology is in the use of them in skillful activity, or what Heidegger calls “ready-to-hand,” in contrast to the disinterested and theoretical attitude of “present-at-hand” (Ihde, 1990; Hayler, 2015). This means that we most often experience technologies as “for something” or “in order to,” being focused on the task at hand and not on the tool in itself. In accordance with the co-constitutive relation between mind and world, people become reliant on the technology and take for granted the ways of thinking, or organization, that the use of technology fosters (Noë, 2015). [Hayler (2015), p. 91] refers to this as the domesticating effect of technology, stressing by the choice of word the deep connection between technology and what it is to be human.

Another relevant notion is that technologies never reside in isolation but always refer to other tools and practices. This network effect of technologies is not only about other tools but also about the intrinsically social lifeworlds they belong to (e.g., Ihde, 1990). As Hayler (2015) notes, technologies are communal, which means that they only exist within networks of users and refiners, which play a part in structuring the interaction of the user with technology. Simply stated, we never experience technologies “as such” but in a context of social practices and ways of interacting with technology (Hayler, 2015, pp. 72–75). The communality of technology means also that learning to use technology is not only a technical but also a social process: we learn to perceive the possibilities of technological interaction (how and why to use the tool) by witnessing others actualizing such possibilities (Hayler, 2015, p. 74).

With this framework, we have attempted to bring together ideas from different theoretical backgrounds, namely, 4E cognition (understood here through an enactive approach), post-phenomenological philosophy of technology, and theory of biocultural coevolution. While these approaches indeed have their own theoretical assumptions and focuses, we consider them to be compatible enough with respect to their treatment within the argument of this paper. Most importantly, despite the differences across theoretical backgrounds applied here, the main premise of technological co-constitution of mind in action is taken to refer both to the biological idea of structural coupling between organism and environment and to the phenomenological idea of intentional co-constitution of experience. Such a fusion of conceptual approaches is in line with the original motivation of positioning the enactive theory of cognition inside a deep circulation of sciences of mind (i.e., cognitive science) and human experience (i.e., phenomenology) (Varela et al., 1993; Thompson, 2007). This is also akin to the way that Noë (2015) presents human life as being organized by skillful activities that permeate our biological, bodily, and cultural constitution, as well as our subjective and intersubjective experience.

Through this more general notion of co-constitution, applications are seen as a recent example of technological sense-making and experiential world-building. By becoming incorporated into our sense-making practices, applications partake in how we interact with and understand the world, a process that we have called appification. Gardner and Davis (2013) highlight how this change is not only about favoring app-based solutions (and perhaps neglecting aspects not yet accessible by apps) but also about new ways of thinking in general. As they see it, the app generation is characterized both by the use of apps and by the adoption of the “app mentality” in everyday life:

The app mentality can be considered an algorithmic way of thinking: any question or desire one has should be satisfied immediately and definitively. There is little room for ambiguity or sitting for a time with uncertainty before arriving at a decision or insight (Gardner and Davis, 2013, p. xi.).

Such an app mentality is especially linked to an increased aversion to risk and the craving for well-defined and neatly “packed” solutions in different facets of life (Gardner and Davis, 2013). We may see this as an example of how technologies potentially organize our ways of thinking and acting in a very pervasive manner.



TECHNOLOGIZED MUSICALITY

The potential of the 4E framework, with its focus on bodily (inter)action and creative meaning making as the core of cognition, has been well acknowledged in the context of music. With scholars investigating different aspects of musical experience, such as musical emotions (Krueger, 2014; Schiavio et al., 2017), sociality of music (Loaiza, 2016), music education (Van der Schyff, 2015), and ontology of music (Schiavio, 2012), in the light of an active and embodied view of the mind, one may even speak of an emerging paradigm of 4E music cognition. The very basic idea of 4E approaches to music cognition can be seen as an attempt to provide an alternative to long-held cognitivist views of the mind and music: instead of seeing music and the experiencing subject as distinct entities, focusing on the mechanistic and representational information processing activity of cognitive processes, music is regarded as something that emerges from the fundamentally bodily interaction between an organism and its musical world (Schiavio, 2014; Schiavio and van der Schyff, 2018). The focus is not on the sub-personal cognitive mechanisms or on the music as objective things but on the action done with music, or on music as a verb, musicking (Small, 1998), instead of a noun: music as something that is done rather than something that exists in itself as an objective thing. As an example of such an approach, Krueger (2009) presents the activity of listening as “probing, exploring and manipulating both the sonic space as well as the musical components” that have a constitutive role in shaping the music (Krueger, 2009, p. 111).

This idea highlights how the experience of music is not about passive reception but about active doing/creation. Music is made sense of or constituted in the action and not something that lies outside of us (Schiavio, 2014). Sense-making, and the meaning of music as well as experience of music, is grounded in and constrained by our capabilities of bodily action. Following Schiavio (2014), we may consider the experience of music in terms of musical intentionality, as a relation between musical subject and object, which is constituted by musical affordances: our motor repertoire or vocabulary of musical acts by which we resonate with possibilities for interaction afforded by a musical object.

A crucial implication of the co-constitution of musical subject and object is that there is no “music as such,” a notion that several researchers trying to define music have accepted, but only a variety of ways for manifesting music in concrete interaction (Schiavio, 2012, 2014). As such, it is a bit questionable to talk about somehow inherent qualities of music, such as its detrimental or benign effects (or any “effects” at all) in any predetermined and one-directional sense (Sloboda, 1999), natural musical skills, or particularly “musical” meaning (see DeNora, 1986). However, this should not be understood as a claim of music’s insignificance or “meaningless” but rather as a reason to consider the way music is (made) meaningful and the properties of our biological being this meaningfulness is grounded in. One way of approaching this theme is Noë’s (2015) proposition of art as “strange tools” and its relation to what it is to be human.

The core idea in Noë’s (2015) theory is that human life is governed by habitual ways of skillful activity, or technological practices, that organize our life. Art is a way of bringing these ways of doing, our technological organization, into view and therefore allowing us to change them. As such, art is about investigating our very basic and taken-for-granted ways of living, a mode of explaining ourselves to ourselves. For example, pictures working as art disrupt our ordinary ways of looking by not allowing “functional” engagement (i.e., by being “strange” or useless tools to use for seeing and showing), thereby disclosing to us our habitual way of seeing and the pictorial economy we live in Noë (2015), pp. 165–167; see also Gallagher (2011). Going against the traditional ideas about the basis of music, Noë argues that music is not about sounds any more than discussion is about sounds we make to each other (Noë, 2015, pp. 184–187). Instead, listening to music is oriented toward the practical activities of doing music and therefore to the ways we are rhythmically, tonally, and melodically organized. In this way, music is about investigating our more pervasive “musical” organization, how we may, for example, make sense of things in terms of harmony or rhythm (Noë, 2015, p. 188).

Noë’s (2015) view would frame the essence of music as an activity, in line with the ideas of musicking that is deeply connected to our more general “musical” being-in-the-world. What follows from this is that the ways we understand music become entangled with tools and technological practices we use in our musical activities. Mobile apps have already permeated into these practices that constitute our musical worlds, thus organizing and reorganizing our musicality in a process of appification. One may consider, for example, how mobile music listening apps, by providing personalized and context-aware access to online streaming media (see Wang et al., 2012), co-constitute our ways of listening to and thinking about music. The main point here is that the idea of “music in itself” or talk about some “essentially musical” features tends to conceal the actual (technological) practices and diverse meanings of musicking. This highlights how, when considering music cognition or music education, we should not be tied to pre-conceived notions of music but rather investigate the ways music is made meaningful in the act of musicking (see, e.g., Schiavio, 2012).

Although Noë talks about technology in a more general sense as (technç), referring primarily to skillful activity alongside of material tools, the basic idea is that music, as a way of doing, is something that we construct, and that constructs us, according to the practices we have at our use. In this view, music (as we understand it within our modern context) is technological practice from the very beginning (Tomlinson, 2015; see also Ihde, 2013). However, this technologicality of music doesn’t refer only to instruments. Within the 4E view, there are no fundamental differences between the concrete practices, the action, and what “things are” experientially. This means essentially that our musical understanding, musical sense-making, “what music is,” is tied to the technologies through which we create our musical worlds.



REIFICATION OF MUSIC THROUGH APPS

Based on the embodied and enactive perspective on human cognition, which frames human musicality basically as an interactive and relational activity, Van der Schyff (2015) introduces the notion of reification to the theoretical discourse of music education. More precisely, he discusses reified ways of understanding music through conceptual categories or other objectifications of musical phenomena that may provide a reductive illusion of musical reality as being inherently constituted upon them. Maybe one of the strongest examples of this phenomenon can be seen in the Pythagorean definition of musical intervals through numerical abstraction and its pervasive influence on even today’s understanding of music as inherently mathematical organization, or at least, highlighting the objective “purity” of musical scales as the very basic building blocks of music (e.g., Parncutt and Hair, 2018; Knakkergaard, 2019). Reified conceptions of music presumably are connected to and involved in the construction of broader cultural ideologies, such as those relating to the historical canonization of Western music (and its superiority), tendencies of commodifying music as pleasure technology (Pinker, 2009) or “pharmaceutical” utility (see Sloboda, 1999), as well as ideologies emphasizing the power of mathematics and natural sciences in formulating music theory (e.g., Derkert, 2007). Most importantly, however, reification in general exemplifies a dualistic view of defining music as a prescribed organization of the “outside” world. This type of view overlooks the possibility of enactive structuring of music and its meanings in the history of embodied, world-constituting interaction with the environment. In all, the motivation of van der Schyff’s argument is in emphasizing the importance of critically reflective, “life-based,” and ontological approaches to education, promoting a critical attitude toward “evident truths” and fostering the curiosity of the learner for engaging with his/her musicality in developing a deeper experiential and ecological personal understanding of it.

Throughout history, new technologies applied to musical practices have been involved in creating reified views on music. Already in the era of early musical notation, Aristoxenus, a well-known music scholar of the 4th century B.C.E., criticized notation because it only tells the size of intervals but ignores their functions in melodic formulation (Mathiesen, 1999). In other words, notation techniques promote the focus on the concept of the musical note (i.e., a chunk of melodic realization), reifying it as an essential object of music-making. Aristoxenus saw that “notation may make it easier for amateurs to see something of the nature of music” (ibid, p. 323), but the significance of intervals and notes as a part of a melodic continuum remains unseen. In contrast to the Pythagorean approach, Aristoxenus highlighted the primacy of lived experience and perception of music in his theorizations. This is demonstrated in the ways he defines melody fundamentally as motion of voice that involves processes of stretching and relaxing (ibid, p. 303–304) and notes merely as positions of certain pitch, on which the voice falls (ibid, p. 306). Musical instruments (such as the lyra and aulos) also embody discrete notes (as affordances to a musician). Furthermore, Aristoxenus did not consider the musical instrument an embodiment of musical nature but, rather, a medium for expressing that nature “under the control of the senses” (ibid, p. 323–324).

Technologies such as musical notation systems or musical instruments embody and exhibit a certain conceptual construction of “how music is organized” and “what I can do with it,” while at the same time, they might hide other ways of conceiving and imagining musical possibilities. We may see this phenomenon as comparable to the law of instrument, introduced by Kaplan (1964) in his discussion on scientific methods and techniques. His famous description of the law goes as follows: “Give a small boy a hammer, and he will find that everything he encounters needs pounding” (Kaplan, 1964, p. 28). According to this idea, an instrument that is familiar to its user – such as a musical instrument and the organized activities (i.e., playing techniques) it embodies – produces a cognitive bias to see everything through the possible use of the instrument. For a trained pianist, the piano and its keyboard likely co-constitutes a “world” of musical possibilities, while the given instrumental skill also produces a “trained incapacity” (ibid, p. 29) to think of music in a different way. In terms of reification, we might expect that a somewhat similar bias toward understanding music through the piano keyboard could also apply to non-trained pianists, due to the pervasive role of the piano and its keyboard as an educational instrument in the Western culture. But, besides being a part of a concrete instrument, the piano keyboard has arguably also become a conceptual construction and a culturally shared model for understanding musical organization. According to the study of Kell and Wanderley (2013), it also appears to be the most popular UI concept in musical apps.

The form factor of an instrument, or the UI design and functionality of a smart device app, inevitably endorses certain orientations of playing techniques, as well as conceptual formulations of “musical order.” Mostly this should be considered a natural coevolutive aspect in the developmental continuum of music technology, but it might be seen as problematic in cases where ignorance1 of musical discovery, beyond the frame of the instrumentally reified (possibly superficial) model of musicking, gets promoted. The approach of critical ontology toward music education (Van der Schyff et al., 2016) strongly encourages acquiring an ecologically deep, experience-based understanding of music and the musical self in relation to technologies. [Kaplan (1964), p. 29] provides a guideline to avoid the deficiencies of a “trained incapacity,” by appreciating “the greatest possible range of techniques” in training. Similarly, achieving the goals of ontological education should require an appreciation of the plurality of possible or imaginable instrumental2 paradigms and techniques of musical interaction and thinking. In regard to apps, it should be noted that these instrumental paradigms and techniques not only concern apps that behave like traditional musical instruments. Music production apps represent another important genre of musical applications (which will get more attention in the next section of this paper). These types of apps also incorporate conceptual paradigms that reify musical understanding. For example, within their editing interfaces, musical elements are usually visually objectified and sequentially positioned in a timeline or a grid, thus promoting a given conceptual idea of how music is built.

Music apps for today’s touch screen devices can potentially utilize various musical interaction patterns (see, e.g., Flores et al., 2010) and different ways of organizing musical elements within them. These design options do not need to follow the typical “a button triggers a note” paradigm, but rather, designers are able to freely re-imagine ways of playing, that is, how finger movements and gestures are mapped to control the sound output (see, e.g., Levitin et al., 2002; Miranda and Wanderley, 2006). Contemporary smart devices offer a relatively unified technological framework for designers to work with: for example, the constant form factor of the basic device (such as a smartphone or iPad), a capacitive touch screen that can handle data input from multiple fingers, motion sensors, a microphone, networking abilities, and enough processing power for real-time sound analysis, synthesis, and even machine learning (see, e.g., Essl and Lee, 2017). Within this framework, designers of music apps can opt for very different approaches to utilizing these resources in manifestations of musical UIs. For example, Kim and Yeo (2012) introduced a collaborative mobile music performance system that is based on the mobile phone’s digital compass data for tracking inter-performer interactions within an ensemble. Different mappings of sound control can fuse together into a single interaction pattern. For example, the interface of the iPad app Orphion (Trump and Bullock, 2014) consists of visual circles that basically function like buttons or pads, but in addition to a mere triggering of a sound, different ways of touching the pads and after-touch gestures incorporate control of different expressive parameters. Orphion’s interface also demonstrates versatility in providing different layouts for different musical genres and playing situations, with different morphological arrangements of pads varying in number, size, position, and the mapping of notes. Alternative arrangements for musical input may be required for the sake of ergonomy, creativity, or physical disabilities of a player. More generally, in respect to reification, such a multifaceted approach in UI morphology presumably yields less rigid conceptual constructs on musicking and musical understanding, by demonstrating the possible ways of organizing musical interaction instead of adhering to an axiomatic arrangement.

Creative experimentation with different interface paradigms for musical interaction is potentially a very fruitful endeavor, as can be seen in the light of Baily’s (2008) account of the physical relationship between a musician and an instrument:

A musical instrument is a type of transducer, converting patterns of body movement into patterns of sound. The technical problems that arise in learning to perform are likely to be very revealing about music and the human body, with what goes on at the human/musical instrument interface, with “ergonomics” of the music, showing how it fits the human sensorimotor system and the instrument’s morphology (Baily, 2008, pp. 123–124).

But it is not just issues of physical interaction that are potentially being elicited in the processes of experimenting with different music app interaction designs. Different UI morphologies also partake in cognitive processes of musical conceptualization and thus co-constitute a creation of musical understanding. It is possible to identify such structures of musical understanding and make them visible in the design process (Wilkie et al., 2010). Hence, while manifesting a certain conceptual construction of music, new music apps are also able to create and transform them. For a music educator, this can be considered both a challenge (of supporting reified views on music) and an opportunity to empower learners to explore and discover their personal/embodied relationship and ways to work with music. In order to provide opportunities for this kind of tangible exploration, teachers may consider making do-it-yourself musical interfaces together with students. For example, currently available Arduino-based microcontrollers make it possible to easily implement and modify capacitive touch sensors (by utilizing everyday objects such as sheets of paper) for experimental testing and demonstrating of different designs (see, e.g., De La Cruz and Bhatia, 2018; Hughes, 2018; see also Giraud and Jouffairs, 2016). Through this sort of maker pedagogy approach (see Bullock and Sator, 2015), learners may actualize a certain “hacker mentality” (within the limits of the given maker environment) by being able to make modifications to morphological arrangements of the UI. This affords the learners an opportunity to critically reflect on different techniques of musical interaction and deconstruct axiomatic design patterns for the purpose of fostering new conceptual knowledge. In this way, different ideologies and conceptual approaches – thus potentially reifying aspects – inherent in musical interfaces could be made experientially explicit to the learners.



CRAFTSMANSHIP IN DIGITAL MUSICKING

As we can see from the above discussion, technologization and appification of musical practices – while transforming the tools of music-making – are able to promote certain conceptual attitudes, values and ideologies involved with these practices. In this section, we will briefly discuss how musicianship evolves with these developments, and in particular, how the “craft” of music, referring to the ways of creating and doing music, is being transformed in relation to the human body. Let us start with a rather extremist approach taken by Thibeault (2018), in which he frames the present music education with the concept postperformance world, where “performance is sometimes an option but often impossibility, and rarely the avenue by which we experience music” (ibid, p. 204). It is certainly true that musical experiences are often achieved from recordings rather than live performances and that music production practices have receded from performance; thus, music is being constructed rather than directly originating from the body or the instruments of a player (Ihde, 2013; Thibeault, 2018). In contrast to Thibeault’s argument, however, this is not to say that the role of musical performance would be totally omitted or even significantly reduced in musical experiences. According to Ihde (2013), new music production practices rather exemplify a different type of player–instrument (i.e., embodiment) relation in the involved performance. In such practices, the composer/editor in a way becomes a player as well, by “playing” the music production programs, apps and electronic devices, and finally fixing the constructed result as a “recording” (Ihde, 2013). Actually, it is common that enthusiastic YouTube authors (such as Doctor Mix)3 may explicitly show in their videos how a certain classic song has been constructed, thus effectively deconstructing and re-enacting these new performative practices of music-making. Of course, as we can observe from the videos, performance is manifested differently here when compared to the classic player–instrument relation. For instance, playing music on a keyboard appears to be more like a way of inputting sequences of symbolic data into the computer system, in which it is edited and treated as patterns and building blocks of music in so-called non-linear editing environments (see, e.g., Rumsey, 2003).

In her article, Simon (2018) has analyzed a music app, iMaschine 2 (by Native Instruments)4, and argues how this software promotes an ideology of app culture that defines musical creativity by production efficiency and outcome rather than by process. According to her analysis, the app is basically a hybrid between music software and a productivity tool that in its interface design manifests values that “infiltrate the music composition process and esthetic outcome as well as the marketing discourse that encircles the app” (ibid, p. 268). The workflow of composing music in iMaschine 2 is based on constructing music in short patterns. While it affords the user to play music (online) with sample triggering and keyboard interfaces (i.e., app as an instrument), the overall performativity is biased toward off-line editing and composing of the musical result (i.e., app as a productivity tool). In this sense, the app seems to correspond well with the new kind of player–instrument relation discussed above. This notion also seems to be in line with the survey results of Tanaka et al. (2012), where “sequencing with real-time control of parameters” (i.e., productivity tool bias) was identified as “one of the most common modes of musical interaction” with mobile music apps.

Simon (2018) in particular criticizes the ideology of app culture for “fostering the feeling of accomplishment without the blunders and “mistakes” that would otherwise attend music production” (p. 268). The prevention of errors, such as playing in a wrong key, thus reduces the possibility to discover and create through failure. In general, the ethos of making the production easier and more efficient (e.g., maximizing the value of a minimal finger sweep) contributes to the trend of extending/translating activities and skills to human–technology assemblages that once resided in the domain of human labor, acquired through bodily engagement (see Fuller and Goffey, 2012; Parviainen et al., 2013). In regard to new musical instruments and music production tools, this suggests that the action–sound relationships in music-making (i.e., what kind of physical actions and techniques are used to make sounds) may become estranged from our habituated bodily knowledge of action–sound couplings (see Jensenius, 2013).

As way of summarizing this discussion, we can outline arguments about an ideological trend in digital musicking that promotes the constructed result over performance. But does this also mean that corporeality is reduced, and musicking becomes less tactile? At least, Marko Aho has argued that “the user (of digital tools) is often a programmer or a composer working solely with his or her cognition, rather than a tactile player” (Aho, 2009, p. 25). This implies the existence of another, consequential trend in musical craftsmanship of the digital age that emphasizes cognition over embodiment. Aho (2009, 2016) points out that the instrument itself is a lifeless object – a technological resource – which comes to life only by the player’s body movements. These movements, in tandem with the player’s tactile and kinesthetic senses, inevitably constitute a style of playing, which is a physiological and expressive resource that enables infinite variation of how sounds are created. In Aho’s argument, such interplay with the instrument is essentially based on bodily feelings rather than cognition. With digital instruments and interfaces, the relationship between the style and the resulting sound is essentially parametric (see, e.g., Hunt et al., 2003), meaning that the player’s body movements must be transformed into numeric data, as an input to the system. The data represent these movements in a selected dimension or category. As a consequence, the mapping of the playing style and the resulting sound is arbitrary and finite, and ultimately bound up with the parameters, which are preset by the design and not a result of an enactive negotiation between the player and an instrument. The parametric organization of the musical data also endorses cognitive and analytic work in music-making. In [Aho’s (2009), pp. 25–31] analysis of these issues, musicianship becomes literally handicapped by the loss of “transcendence through flaws” and the loss of “finding the instrument” with your body, as he puts it. Of course, the intention behind these arguments is not to demonize digitalization of music-making but, rather, to bring up these questions of tactility and cognition in relation to music instrument performance.



MODES OF TECHNOLOGICAL MEDIATION

To reiterate the basic approach of this paper, we have aimed to consider technology in a relational framework. The focus has thus been on how users experience technologies in terms of their sense-making abilities: how the experience of technology is constituted in the intentional relation. One popular way of framing this relation is in terms of mediation, in which technology is seen as modulating the user’s experience of the world (Ihde, 1990). However, the framework of 4E cognition and biocultural coevolution has certain implications for what is meant by mediation. Therefore, in this article, we consider one view of technological mediation within music education based on a different framework and aim to frame an alternative view highlighting the idea of co-constitution crucial to the 4E approach.

In a recent article, Leman and Nijs (2017) discuss the effectiveness of technology in music education, framed as the question of whether technology enhances or degrades instrumental music learning. They propose that the answer to this should begin by considering the embodied cognitive architecture at play in music learning and its compatibility with education technology. Leman and Nijs (2017) begin by offering a definition of technology. They rely on a fundamental idea of technology as an extension of natural human capabilities, making a distinction between music mediators that “allow the realization of natural-born abilities for music-making” (e.g., musical instruments) and music facilitators that “make such a realization easier” (e.g., educative technologies). These two types of technology with their different roles make up the “technology-based mediation–facilitation framework,” the alignment of which to cognitive architecture they are investigating. [Leman and Nijs (2017), pp. 24–25] point especially to the crucial compatibility between body and technology, which they discuss with modes of mediation.

Leman and Nijs (2017) present two different modes of mediation, or ways of experiencing technology. The first of these is the prosthesis mode, which “occurs when technology is experienced as a natural extension of the human body, such that technology becomes a part of the human body.” The second one is the dialogue mode that “occurs when technology is experienced as part of the environment, such that it acts as a device that necessitates a dialogue” (Leman and Nijs, 2017, p. 25). As they see it, the goal for prosthesis-like technology is the transparency of the tool, which we referred to as incorporation, which allows for unhindered flow from musical ideas through instrument to musical output that has a possibility to affect a listener in a way desired by the musician. To this end, music education aims at aligning the cognitive architecture with the technology, that is, training of the schema-based and fine-motoric capabilities in order for the musician to produce the wanted sensory outcome. While this transparency is especially the aim for prosthesis-like mediation, most obviously musical instruments, [Leman and Nijs (2017), p. 26] stress also the need for similar compatibility between technology and human cognition for effective dialogue-like mediation.

Following this line of thought, effective mediation is about proper alignment of technology to human cognitive architecture, which serves the goal of “transparent” transmission of musical ideas into desired sensory outcomes. As [Leman and Nijs (2017), p. 32] suggest, this can be linked to an embodied-constructivist approach, in which the compatibility of the technology with the user’s sensorimotor capabilities serves efficient knowledge construction. To contrast this constructivist approach with a 4E view of mediation, the most crucial difference is the focus laid on the co-constitutive nature of interactions in the latter (see Li et al., 2010). As such, technological mediation is not that much about “transference” of ideas or action through technology to the world but about mutual construction of those ideas and actions in the relation between the human and technology (see Verbeek, 2015).

As we discussed with respect to 4E approaches to music cognition, it is a bit problematic to propose a clear-cut distinction between natural music abilities and technologically/culturally constructed ones. Instead, we could see musical skills and ideas as emerging from the interplay of the human, technologies, and the environment, or from “hybrid extended cognitive systems” (Schiavio and van der Schyff, 2018). This is most obviously the case with musical instruments and the acquisition of instrumental technique associated with them, which, as Jonathan De Souza has noted, “affects the ways that players perceive, understand, and imagine music” (De Souza, 2017, p. 2). We might consider, for example, how the musical skills and intentions of a guitar player are shaped by the affordances of the instrument, the understanding of the player about what is possible to do with the instrument. However, we should not limit this idea to instruments but, rather, consider the incorporation of new technologies into this already “hybrid music system” as a reorganization of musical skills and intentions, such as when notation might be seen as a part of a pianist’s skill to perform the piece, or when an array of effect pedals is seen as a part of a guitarist’s expressive thinking.

The idea of co-constitutive technological mediation can be extended from musical skills and intentions to our understanding of musicking or what we consider as music (see Born, 2005). In this sense, different kinds of technological mediations might blur the distinction between music mediators and music facilitators proposed by Leman and Nijs (2017), as in the case of the previous example about the adoption of notation technologies not only as a tool for learning but also as an extension of musical abilities. Music learning video games, by having a dual role as a game and an educational application, can be taken as being especially prone to restructuring our understanding of music and musical activities. In his discussion of Rocksmith, a musical video game where one plays with a real guitar along with the notation scrolling on the screen, O’Meara (2016) points out how the game has a role in shaping the player’s experience and conceptualization of music. He considers especially the impact of the game’s difficulty system on the player’s perception of the songs: how what is presented as easier is deemed as essential and how this creates distinctions between the structure and ornaments of the song. Besides having a role in structuring the understanding of music, Rocksmith has been presented as a pedagogical tool that may provide a new kind of understanding about “serious” and “playful” aspects of music education, thereby paving the way for a “more ludic culture of instrumental pedagogy” (Havre et al., 2019, p. 29). Moreover, it could also be argued that musical video games, as well as other interactive music applications, also shape the idea of musicking. As O’Meara (2016) notes, it is not uncommon for musical video games to give rise to an online community centered on the game, nor for the players to share their performances on YouTube. In this sense, Rocksmith and musical video games alike may be said to participate in the creation of new musical practices and cultures.

In all, technologies can indeed be seen as mediators between the human and the world, but, as they always transform the experience of the world, they should not be seen as neutral ones (Ihde, 1990, p. 49). In line with the non-dualistic and relational approach of 4E cognition, technological mediation could be considered a relation that constitutes both the human and the world (Verbeek, 2001, 2015). Different musical technologies, instruments and musical applications included, afford (in relation to the user) different kind of action, make different kinds of musical skills and ideas possible, and partake in the creation of different musical realities. Therefore, the question of music education technology is not only about its effectiveness with respect to a given idea of music but also about musical worlds that can and should be brought forth with them. That said, it can still be argued, as Leman and Nijs (2017) suggest, that technologies incorporated as prosthesis-like extensions, by being taken as parts of the very basic sensorimotor sense-making capabilities, have less of a role in determining our constitution of the world than technologies we interact with in a dialogical manner. However, we should still remember the already technologized nature of our musical worlds and strive for a balance between fine-tuning the adaptation into particular technologies (e.g., mastering the instrument and the particular access to the musical world it makes possible) and a more reflective or experimental attitude toward the technology and the ways it shapes the understanding of music (see Leman and Nijs, 2017, p. 26). Moreover, with the new kinds of musical technologies and new kinds of musical practices they provide, we should also consider other kinds of possible relations to technology besides the two presented by Leman and Nijs.



MUSIC TECHNOLOGY AND HUMAN–TECHNOLOGY RELATIONS

Similarly to the concept of music, the talk of technology in a general sense tends to conceal the fact that instead of the supposed “essence” of music or technology, we are talking about particular interactions. As the core argument of the paper goes, technology does change us, but it doesn’t change us “in itself” or in any predetermined manner. Rather, it changes us because we couple to particular technologies by concretely using them in particular situations, therefore learning new ways of adapting or relating to the world. As we may only have the world we bring forth by our action, the technologies we use for this process also contribute to this world-making.

To gain a more detailed understanding of how technologies may enter our life, we turn to Ihde’s (1990) account of human–technology relations. The account’s basic idea is to consider the interrelations of humans and the world in the case of technological interactions, or “what form of world-disclosure is made possible by technological artifacts” (Verbeek, 2001, p. 123). Ihde outlines four types of relations to technology.

The first two types of relations Ihde (1990) discusses are both forms of technological mediation in which we do not experience the world “directly” but by/via technological artifacts5. Within these kinds of mediating relations, Ihde further distinguishes two types of mediation, the first of which he calls embodiment relations. These refer to taking technology into one’s experience, thereby transforming the perceptual-bodily experience of the world (Ihde, 1990, p. 72). This is the relation of experiencing the world through tools, which we have referred to as incorporation (De Preester and Tsakiris, 2009; Thompson and Stapleton, 2009; Hayler, 2015) and the prosthesis mode (Leman and Nijs, 2017). The most important aspect of such a relation is the transparency of the technology: the technology withdraws from the experience to allow the experience to be of the world given through it. Another kind of mediating relation we may have to technologies is what [Ihde (1990), p. 80] calls hermeneutic relation. This means that technology is experienced as a representation of something, which requires reading or interpretation in order to be understood. In this way, the world is not experienced through the technology but by means of it, the prime example of which is how we experience “the world of text” through writing. With respect to transparency, hermeneutical relations are about hermeneutic transparency instead of perceptual transparency: while the text or musical notation is the perceptual focus of experience, it also withdraws from our experience to disclose what it refers to [Ihde (1990), p. 82].

In the case of musical technology, the typical way of considering a player’s relation to a musical instrument would be the embodiment relation, in which the player has learned to “symbiotically” embody the instrument (Ihde, 1990, p. 95). On the other hand, music technology that relies on representations of sounds, such as notational systems or visual organizing of music into blocks, would be experienced as a hermeneutic relation. However, Ihde (1990) highlights that these relations should be seen as occurring within a continuum: we can imagine situations where, for example, a conflict between expressive possibilities of the instrument and our bodily understanding of action–sound couplings (Jensenius, 2013) causes the embodiment relation to break down into a hermeneutic-like experience of “translating” musical ideas into the operation of the instrument, or when the UI of the music app exploits more compatible action–sound relations, hence turning the app into a bodily extension of the musician.

Besides these two mediating relations, the third type of relation to technology concerns the cases where the world is not experienced as mediated by technology, but rather, the technology is present “in itself.” [Ihde (1990), p. 97] calls these alterity relations, which refer to the experience of technology as an “other,” and the relation is in the form of “to” or “with” a technology. Examples of these relations are the anthropomorphization of tools, as when we project human qualities onto, for example, computers that seem to respond to us in an intelligent manner or when we entertain similar feelings toward technologies that we would entertain toward other people, such as when “caring for” a precious instrument. This “quasi-otherness” (Ihde, 1990, p. 100) highlights the way we may experience technology as having an autonomy that allows us to interact with it: similarly to how technology shows its “material will” in dialogue mode (Leman and Nijs, 2017, p. 26), alterity relations have a certain unpredictable character that may be experienced as frustrating (as when learning a new instrument) or as inviting exploration.

The fourth type of technological relation is the background relation, where technologies shape our relation to reality but themselves remain in the background (Ihde, 1990, p. 108). In this way, we don’t consciously experience the presence of technology even though it impacts on the context and environment of our experience. With respect to music technology, we may consider several technologies, such as listening equipment or technologies related to the production and distribution of music, that are absently present in our everyday encounters with music. It could be claimed that because of this absent presence, these technologies tend to have a subtle but important effect in shaping the “gestalt” of our experience (Ihde, 1990, p. 112).

While we have here considered different relations with examples of particular technologies, it should be noted that, in a co-constitutive manner, it is our relation, how we use the technology in a particular context, that makes technology what it is. As such, these relations describe different continuums along which we may experience technologies: as being an embodied or representational mediator between us and the world, being more or less present as a piece of equipment “as itself,” and being in the foreground or absently in the background of our experience of the world. At the same time, these relations describe how technologies shape our access to the world, what kind of possibilities for technological world-building they provide.



CONCLUDING STATEMENTS

In this paper, we have outlined new theoretical formulations for understanding the coevolution of technology and human musicality. This theoretical contribution concerns merging the post-phenomenological discussion of the human–technology relationship with the recent theoretical developments in cognitive sciences, namely in regard to enactive and 4E cognition. On the basis of the theoretical analysis and discussion, we argue that understanding the phenomenon of the human–technology relationship (in the age of mobile apps), and its implications for our embodied musical minds, requires acknowledging at least the following facets of appification:


(1)How apps contribute to constructing reified ideologies and conceptual schemes in relation to music-making.

(2)How apps can be mindfully designed or utilized in a way that reinforces the epistemological continuum between embodied and abstract sense-making.

(3)How apps become merged with musical instruments and how musical skills become merged with apps.



The first item corresponds with our discussion around reification. As has already been stated, through their UI, apps manifest a conceptual construction of music, but they are also able to transform such constructions. As a pedagogical strategy, music educators can make reifying aspects of appification explicit to learners and try to consciously select different apps for displaying different ideologies and conceptual approaches. Personal discoveries of this kind may produce empowering effects for learners, especially if combined with (conceptual) design exercises of their own music apps and musical interfaces.

The second item points out the concerns of potentially negative trends in digital musicking, namely, the outlined trends of promoting music as construction over process or performance and emphasizing abstract cogito over bodily, tacit knowledge. We would encourage music educators not to interpret these as fatalistic and inevitable negative consequences of technologization. On the contrary, they can be reassessed in terms of naturally co-constitutive changes in our embodiment relations with emerging instruments and tools of music-making. These changes can also comprise whole new types of creative agency and performative practices.

If we consider musical instruments to be defined as “transducers that convert patterns of movement into patterns of sound” (Baily, 2008, pp. 123–124), designing of new musical instruments can as well be conceived the other way around. Indeed, action–sound relationships of musical interactions can also be used to deliberately persuade the player into making movement (see Bergsland and Wechsler, 2015), thus effectively generating bodily choreographies for playing (Tuuri et al., 2017). The designers of music apps have the opportunity to redefine the role of bodily activity and performativity of music-making. Hence, the principle of “maximizing the value of a minimal finger sweep” represents only one end of the potential continuum. Collaborative music apps are also becoming more common (e.g., Essl and Lee, 2017) and have the potential to project embodied ways of interpersonal interaction into these emerging performative music-making practices. Moreover, present-day social-media applications, such as YouTube, offer examples of how app culture in general can promote new ways of musical performativity, such as in the form of people posting videos where they present their own cover versions of famous songs6.

The final item asks us to reconsider the relationship between apps and instruments and to see musical skills as being extended to human–technology assemblages. The merging of apps and instruments can occur in various ways. Firstly, an app can transform its end device (such as a smartphone or an iPad) into a musical instrument (e.g., Jones, 2013). Secondly, a musical instrument (such as a piano keyboard) can be transformed into a UI widget (see Kell and Wanderley, 2013) that may reside, for example, within a music production app (such as iMachine 2). Thirdly, apps can be used to augment the capabilities of physical instruments (see, e.g., Overholt, 2011). But in regard to the skills of playing a musical instrument, what could be the implications of these skills developing in hybridization with app-driven technologies? In general, this at least implies a reassessment of musical skills that “can be seen as a welcome democratic consequence of musical instrument digitalization” (Aho, 2009, p. 25). But isn’t there a risk that the changeable nature of apps could break up any developed skill relations between players and these instrument hybrids? We can at least speculate that, in terms of modes of mediation (Leman and Nijs, 2017), even small inconsistencies or variations in UI functionality (as a result of, e.g., artificial intelligence algorithms or app version updates) can potentially disrupt the emerging prosthetic relationship with the instrument and bring the player back into a more dialogical relationship with the device. On the other hand, designers can opt to utilize the existing prosthetic relations that people have with technology (such as the well-established habituation of using a touch screen smartphone with a thumb) to create a novel design framework for playing music (such as in the app Thumb Jam, where one can play music with a similar vocabulary of movements)7.

From the stances of the four Es and biocultural coevolution, neither the world, the mind, nor any technology is pre-given, but rather, co-constituted in the relations between each other (Ihde, 1990; Verbeek, 2001). This constitution is an ongoing process, and therefore, the world is always a “world-in-the-making,” which is fundamentally about the bodily activity of an autonomic organism to maintain its identity (Di Paolo et al., 2014). Conceptualizing humans and technology as co-constitutional, relational entities promises to be an appropriate way to understand how technology is reciprocally partaking in our world-making processes. From this point of view, our musical world-making is inevitably instrumental, in the sense that music technologies are incorporated into our ways with music as an organized activity (Noë, 2015). The more our musical practices entangle with apps, the more our musical worlds and musical ways become appified. The reason why mobile apps may have an even bigger transformative role than the more traditional applications of personal computing lies in the ubiquitous role that mobile technologies are taking in all kinds of everyday activities. Therefore, apps will probably have an increasingly significant role in human–technology constituted world-building.

If we accept the premise that cognition is not something pre-given but a result of the ongoing developmental and evolutionary history of successful interaction, and consider us humans essentially as tool users, we may speak of the coevolution of the human and technology, or what Stiegler (1998) refers to as technogenesis. Indeed, as several scholars have pointed out, what we consider as “human” has been shaped by technology to an extent that we could consider our ability to be molded by the tools we use as a defining trait of humanity (Hayler, 2015; Noë, 2015).
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FOOTNOTES

1A similar type of epistemological masking has been discussed in the context of augmented reality (AR) applications: while providing access to a specified type of information in the environment, AR devices potentially promote ignorance in their users—denoting a condition of not being aware of what they don’t know (Parviainen, 2017).

2The word “instrumental” here should be understood in the broadest possible sense, including not only conventional musical instruments and material technologies but also conceptual tools (such as notation) that entangle with musical activities.

3See, for example, Doctor Mix (2019), deconstructing Darude’s “Sandstorm”. https://www.youtube.com/watch?v=hhEnA90PoyE. Accessed November 25, 2019.

4See https://www.native-instruments.com/en/products/maschine/maschine-for-ios/imaschine-2/whats-new/. Accessed November 25, 2019.

5
“Directly” in this case doesn’t mean a sort of “pure” experience of the world but, rather, an experience that isn’t constituted by technological artifacts. As we will discuss later, and as we have already discussed with respect to “world-building” based on the particular perspective of the organism, the phenomenological approach of Ihde doesn’t suppose that we could ever experience the world “as such.”

6See the YouTube user Bwana playing “iPhone Ocarina: Song of Storms Redux – SSBB Version” https://www.youtube.com/watch?v=fM9vrM-DO5k. Accessed November 28, 2019.

7See, https://thumbjam.com. Accessed November 29, 2019.
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The purpose of this paper is to re-examine the nature of “meaning” and “meaningfulness” in the context of instrumental music education. By doing so, I propose to expand the ways in which instrumental music educators conceive their mission and the ways in which we may instill meaning in people’s lives. Traditionally, pursuits of philosophical deliberation have claimed that meaningfulness comes from either personal happiness (e.g., Jeremy Bentham and John Stuart Mill) or an impersonal sense of duty (e.g., St. Augustine, St. Thomas Aquinas, and Immanuel Kant). However, philosopher Wolf (2010) criticizes these positions in favor of a broader perspective, one that arises from understanding that there is a third sort of value, namely “meaningfulness.” Rightly understanding meaningfulness may help us engage more fully with a greater sense and understanding of the full potentials of eudaimonia: a life of significance and value for oneself and one’s community. Therefore, this paper links meaningfulness to a 4E (embodied, embedded, enacted, and extended) account of “sense-making” in/for instrumental music education. In doing so, I discuss the aims of public-school music education; aims that engage teachers and students in meaningfulness—a meaningfulness that is ethical, embodied, enacted, and extended—in, with, and through musics and, more directly, “instrumental” music making.

Keywords: sense-making, instrumental music teaching and learning, enaction and embodied cognition, eudaimonia (well being), meaningfulness and motivation


INTRODUCTION

Traditionally, “instrumental music education” denotes the education of music through the learning and playing of musical instruments. While I am not going to argue with this prevailing assumption across our profession, I would like to expand our understanding of the natures and values of instrumental music education. Thus, what might be another way to interpret instrumental music education? Another adjectival meaning of “instrumental” connotes a helpful means to an oftentimes unforeseen end. In this context, I would like to ask, “instrumental” for what? For what might instruments be instrumental in helping students of all ages achieve?

The purpose of this paper is to investigate an integrated sense of “meaningfulness” both in life, more generally, and for instrumental music education, more specifically. Thus, this paper will proceed in four sections. First, I will briefly sketch out a 4E concept (embodied, embedded, enacted, and extended) of “sense-making.” Then, I will discuss meaningfulness. Next, I will relate sense-making to meaningfulness. I will conclude by linking sense-making and meaningfulness to instrumental music education.

Please note: While the quest for understanding the “meaning of life” is perennial and increasingly important, I will not attempt to address this question here. Instead, and following Wolf (2010, 2016), I examine what gives meaning to life. Asked differently, what is “meaningfulness” and why should instrumental music education care about this concept?



SENSE-MAKING

What does it mean to make “sense” of—to understand, feel, or engage with—something? Here, I would like to explore a 4E concept of “sense-making,” or a concept of mind that is embodied, embedded, enacted, and extended. Though before doing so, please note that “embodiment,” “embeddedness,” “enaction,” and “extension” are essentially “contested concepts.” Why contested? Because experts across varying fields (e.g., philosophy, neuroscience, psychology) have disparate views regarding each of these concepts. Thus, each concept warrants specific examination. However, due to the nature of this present philosophical investigation, I present a cursory sense of each, and, when needed, supply related literature that explores the individual components of a 4E concept more fully.

So, let us start with the nature of enaction, as “enaction” is the core of 4E cognition, and of being in the world. “The praxis of our living,” state Maturana and Varela (1992), is “enactive” (p. 241). In brief, what this means is that our understanding of our own existence comes from how we engage as selves and bring about ourselves in the world. Thus, as Stewart et al. (2010) explain, beings “enact” the worlds they live in; worlds and beings do not and cannot exist apart from one another; moreover, beings make it true that their “effective, embodied action in the world actually constitutes … perception and thereby grounds …[their] cognition” (p. viii). Note: Cognition is not “brain based,” but is, rather, enacted through a seamless set of processes and systems among the intersections of brain, body, and environment. Stated differently, to “enact” ourselves and our worlds, we put ourselves and our worlds “into existence through our action” (Gallagher and Lindgren, 2015, p. 392). In sum, as Gallagher and Lindgren (2015) write: “Cognition, as embodied and enactive, is not exclusively the result of neural processes in the head”; cognition is “accomplished in a dynamic set of interactions between brain and body, and between body and environment” (p. 394).

Following from this, and among numerous variables, people/agents are “coupled” to and with their surrounding worlds or “embedded” into contexts that contribute to a sense of ourselves, our place in the world, and give way to each and every motivation that propels us forward in our lives. Additionally, our “coupling” speaks to the dynamic, intersubjective nature of self and of an embodied perception (Fuchs and De Jaegher, 2009).

“Embodiment” refers to the many ways in which our corporeality determines our place in and sense of the worlds in which we live. Because we are “actors” (Gallagher and Lindgren, 2015) —and because we enact our sense of self and world—we are feelingful, embodied beings. Without our bodies and our embodied involvement in time and place, we can have no real sense—literally and metaphorically—of ourselves and others. A 4E concept of engaging in the world is used, here, to emphasize the ways embodiment, and the ways in which human beings are simultaneously autonomous and interconnected—through feeling-and-knowing—to our contexts and worlds (e.g., Varela et al., 1991; Thompson, 2007; Di Paolo et al., 2010; van der Schyff and Krueger, 2019).

Importantly, and by way of explaining “extension,” Noë (2009) states our brain, body, and the environments we participate within not only complement each other, but, moreover, enact our sense of self, the world, and our intimate, interconnectedness to the worlds in which belong. Now that some of the individual components of a 4E concept are illustrated, what is meant by “sense-making”?

Noë’s concept of perception, cognition, and embodiment as brain-body-world is foundational for any 4E approach to sense-making. By “sense-making,” I am exploring both the literal—i.e., as in making sense of something or someone—and the physical—i.e., as in feeling-through a stimulus of any kind. Therefore, in line with both Noë (2009) and Gallagher (2017), an enactive perspective on sense-making acknowledges that human beings have evolved the ways they have because we possess a brain in a body that is not isolated in the world. Instead, the brain is “dynamically coupled to a body that is dynamically coupled to an environment” (Gallagher, 2017, p. 115). Further, the “organism”—or the brain-body-mind system—is “operating within the situation itself rather than on a model of the situation inferred by the brain” (p. 115). This thesis notes that such a coupling of brain-body-environment comes to be because of and through the very nature of our “neuronal processes, bodily movements, affects, anatomy and function, and environmental regularities” (Gallagher, 2017, p. 115).

It is essential that, at this point, we note predecessors of any 4E concept of sense-making. Poincaré’s (1907) research on spatial perception, Piaget’s (1936) work on sensorimotor equilibrium, and Goldstein’s (1934/1995) investigations of self-actualization all point to a 4E concept of sense-making.

Philosophers, too, contribute to a 4E concept of sense-making. For example, Experience and Nature (Dewey’s, 1925/1958) examines our embodied human experiences both in and of the worlds in which we engage. Thus, 4E principles are foreshadowed in Dewey’s investigation of our worldly “transactions1”—where body, mind, and world come together to form an interconnectedness of meaning-making potentials. Notably, in his analysis of Dewey’s connections to enactive principles, Gallagher (2017) explains that Dewey’s (1894, 1895) early theories on emotion emphasized two points worth mentioning: first, emotion is action; second, “emotions are not reducible to a set of bodily states since the body is always coupled to an environment, and always includes situational aspects” (p. 63). Other philosophical roots of a 4E concept of sense-making trace to the phenomenology of Heidegger (1962, 1968, 1969; specifically, and among other aspects, Heidegger’s “being in the world” and pragmatist perspectives of our environments and its tools being “ready-to-hand”), Husserl (1960, 1980, 1989; specifically, and among other aspects, Husserl’s investigation of “perception” of the environment and its tools and the potentials found therein), and Merleau-Ponty (1948/2004, 1962, 1964; specifically, and among other aspects, Merleau-Ponty’s sense of “embodiment,” which is somewhat explored later in this paper).

Contemporary research within the sciences—see the work of Hutchins (1995) and Beer (2003)—have important compatibilities with a 4E approach. While research of Damasio (1994, 2009, 2010), Clark (1997, 2006)2, Hurley (2002), LeDoux (2002, 2019), and Prinz (2012) does not necessarily utilize the combined terms “embodied, embedded, enacted, and extended,” important principles of 4E sense-making underlie their research. Di Paolo et al. (2010)—with their enactive concept of the mind (for discussions about their work in relation to music and music education, see e.g., Silverman, 2012; van der Schyff, 2013)—also examine the ways in which we are embodied, embedded, enacted, and extended beings.

Within the field of philosophy, Noë (2004) and Thompson (2007) state, perception and consciousness and, therefore, sense-making, all happen because of the numerous interactions among brain, body, and world (Silverman, 2012; Elliott and Silverman, 2015). Without these components and interactions, consciousness cannot occur, nor does it exist (e.g., Noë, 2004; Thompson, 2007). And without consciousness there is no sense of sense-making. Furthermore, and most importantly according to Thompson (2007), no enactment of self.

A theme shared by all these scholars needs special emphasis because it shatters a longstanding dualism, which in turn blocks a fuller understanding of “self” or “personhood.” That theme is: A being that possesses cognition does not exist “out there” solely in the world. Instead, a being that possesses cognition is, as Thompson (2007) states, “a relational domain enacted or brought forth by that being’s autonomous agency and mode of coupling with the environment” (cited in Silverman, 2012, p. 99; italics mine). Therefore, and stated differently, cognition occurs because one’s personhood is not only interconnected, relational, and essentially enmeshed with the worlds that one inhabits; cognition and personhood are possible because of this coupling between self and world (see Gallagher, 2005, 2017; Thompson, 2007).

Similarly, and in line with these above-mentioned scholarly predecessors, van der Schyff and Krueger (2019) examine a 4E account of the mind, perception, and, therefore, of identity formation. They explain that sense-making involves more than just mental and emotional processes, but also engages bodily and environmental factors (see also, Noë, 2004, 2009; Thompson and Stapleton, 2009; Gallagher, 2017). As Krueger (2018) states:

we routinely “offload” our thinking onto body and world. Tilting our head to make sense of a rotated image or text, for example — instead of rotating an internal representation — reduces information-processing demands …. Similarly, we use gesture to represent solutions to mathematical problems … sketchpads to scaffold artistic creation …, models to better understand scientific theories …, and smartphones, search engines, and cultural institutions to support memory…. These beyond-the-head targets of our offloading generate ongoing feedback loops that transform our cognitive profile in real-time and, in so doing, help us negotiate complex cognitive tasks. From a 4E perspective, understanding how minds work requires looking beyond heads. And for a 4E view called the “extended mind thesis,” these materially scaffolded feedback loops are so important for driving thought and experience that they should be seen as part of the (extended) mind itself. (p. 1)

All these integrated components—or a 4E concept of sense-making—provide important considerations in understanding human consciousness and personhood. A 4E concept of sense-making is essential to all we think, believe, value, and do—including music making. However, before we can conclude anything further about determining value for ourselves, let us first consider the nature of “meaningfulness.”



MEANINGFULNESS

As alluded to at the outset of this paper, to possess “meaning” is not necessarily the same as something being “meaningful” (James, 2010; Wolf, 2010; Metz, 2011; Thomas, 2019). Still, examinations of both the “meaning of life” and “meaningfulness in life” fall under the domain of fields related to practical reasoning and ethics. In Western philosophical traditions, attempting to understand the “meaning of life” and “meaningfulness in life” is perennial and dates back to ancient Greece. Even though Williams (1981) notes there are sometimes short-sighted attempts to answer these increasingly important questions, we owe it to ourselves to continue to attempt to think through what “meaning in life” is and why thinking about this matters.

Still, while Socrates’ axiom is that “the unexamined life is not worth living,” both Williams (1981, 1983, 2012/1993) and Wolf (1982, 2010) point out that we may lead meaningful lives without giving much thought to conceptualizing where that “meaning” may come from (Silverman, 2013; Elliott, 2020). Indeed, the “desires” and motivations that provoke, inspire, and “propel one forward do not have to be very evident to consciousness, let alone grand or large; one good testimony to one’s existence having a point is that the question of its point does not arise, and the propelling concerns may be of a relatively everyday kind such as certainly provide the ground of many sorts of happiness” (Williams, 1981, p. 11).

Regardless, as professionals, we must consider what makes life, music, music teaching and learning, and instrumental music education “meaningful” if, for no other reason, than to well understand the nature and values of our work (Elliott and Silverman, 2015). So, what is meant here by “meaningfulness”? Wolf (2010, 2016) examines “meaningfulness” by comparing and contrasting two prominent positions within the field of ethics: the Fulfillment View and the Larger-than-oneself View. The Fulfillment View suggests that we experience meaning when we are fulfilled. The Larger-than-oneself View, notes Wolf, recognizes we experience meaning when we find ourselves serving the needs of that which is beyond ourself. Both viewpoints, state Wolf, are critical components in understanding the motivations of people with that which tends to fuel our lives.

However, according to Wolf (2010), while human motivation is categorized in one of two ways, egoistic (and self-interested) or altruistic (and moral), such motives may not fully capture the reasons for what propels us in our lives. As Wolf (2016) states, motivations that may not be egoistic or altruistic “are neither peripheral nor eccentric. To the contrary, they are the reasons and motives that engage us in the activities that make our lives worth living” (p. 254). So, we might ask: What kind of motivations are neither egoistic or altruistic, and what is the “distinctive character” (Wolf, 2016) of such motivations that challenge this simplistic dualism?

James (2010), Wolf (2010, 2016), Metz (2011), and Thomas (2019) all seem to maintain that “meaningfulness” may come about when we love people, objects, and/or activities that are worthy of love. Wolf (2010, 2016) provides specific examples such as visiting relatives who would feel better being visited, helping friends relocate, as well as making her daughter’s Halloween costume. In each instance, Wolf (2010) notes: “I act neither out of self-interest nor out of duty or any other sort of impersonal or impartial reason. Rather, I act out of love” (p. 26).

Again, and for emphasis given where we are headed with this paper, “reasons of love” (Wolf fittingly utilizes Harry Frankfurt’s terminology) move us to purposefully engage in a variety of activities and interests that fill our lives (Silverman, 2013). In fact, and further, we may act from reasons of love for which “reason” (i.e., logic, contemplation, and/or conceptualization) has very little business. We do not need to notice the value that something, someone, or some activity possesses prior to having “reasons of love” for which meaningfulness is the result (Frankfurt, 2004). Oftentimes, we act meaningfully before even noticing how or in what ways our pursuits seem meaningful.

Please note: Wolf does not suggest we remove the egoistic or moral activities and interests from our lives. What she is suggesting is we might benefit from recognizing whether such activities and interests provide meaningfulness for us. In other words, if we focus on meaningfulness instead of self-fulfillment or altruism, we may find we possess much more meaning in our lives. Or, we may find we could use more meaning for ourselves in our everyday lives.

So, when I am called to perform challenging “new” (for me) music, I often “over prepare.” Something similar happens when I plant and weed the tomatoes, basil, and flowers on the balcony of my apartment (even though the height of my balcony bothers me); or when I attempt to photograph a butterfly who just landed on a flower (as frustrating as this may be, given butterflies tend not to sit still for photographs); or when I purchase and wrap birthday presents for those people who are important to me. What motivates me to practice, garden, take pictures, or seek out the perfect present exists outside myself (Wolf, 2010, 2016; Silverman, 2013). What draws me to do these things is love. I do not care if these activities are “good for me.” Aesthetic theories of art suggest that I practice for “music’s sake” or take pictures for “art’s sake” (e.g., Wimsatt and Beardsley, 1958; Scruton, 1999; Reimer, 2003). But, as Carroll (2010, p. 86) states, “doing something for its own sake” is as unfounded as it is simplistic; Wolf (2016) notes believing this is equally “misleading and obscure as well as pretentious” (p. 255). Rather, “reasons of love” motivate me to engage in these pursuits (Wolf, 2010, 2016; Silverman, 2013). Thus, states Wolf (2016), “reasons of love”—whether of people, ideals, or other sorts of objects—have a distinctive and important role in our lives,” all which have little to do with “self-interest” or “morality” (p. 255).

Wolf (2016) is keen to point out that, just because we are motivated by “reasons of love,” such motives may not justify potential outcomes. Might I “scare away” the butterfly I am attempting to photograph? Or, could I mis-interpret the piece of new music I’m learning? And might I, inadvertently, pull out some of the roots of my tomato plants while attempting to rid them of weeds? Indeed, says Wolf, and, moreover, “the energy and attention” I may give to the activities, objects, or persons “may be disproportionate” to what is warranted by the activities, objects, or persons (p. 255). And in such instances, claims Wolf, such actions on my part will not eventuate in meaningfulness because the “worthiness” of my behavior is not independent of my own agenda.

Markedly, meaningfulness comes about “when subjective attraction meets objective attractiveness, and one is able to do something about it” (Wolf, 2016, p. 261). Additionally, says Wolf, value, and therefore meaningfulness, occurs only when one is “actively (and lovingly) engaged” and when there is “objective worth” in the pursuits one finds valuable. This view, or the “Fitting Fulfillment View,” is not meaningful says Wolf (2016) because of the ways we feel when so engaged. Instead, we find our lives meaningful because we are interested in “being” the kind of person who loves activities, objects, and persons that are worthy of our attention, dedication, and energies:

We do not satisfy those interests simply by thinking or feeling that they are satisfied any more than we satisfy our interest in not being alone simply by thinking or feeling that we are not alone. To have a life that not just seems meaningful but is meaningful, the objective aspect is as important as the subjective. (Wolf, 2016, p. 263).

At this point, a reader may be suspicious of such a perspective about meaningfulness. Thankfully, Wolf (2010, 2016) is careful to explain the potential issues inherent with her thesis. One of these is to ask: Is there really such a thing as “objective value”? To challenge readers’ suspicion, and instead of asking this question, she proposes we ask: “Which projects are valuable?” and “Which activities are worthwhile?” (p. 264). These questions are free for each and all to ask and answer. Thus, she states:

I assume that we will answer them better if we pool our information, our experience, and our thoughts. Presumably, the task of determining which activities and projects are worthwhile is a never-ending process, both because, as fallible creatures, our judgments of value will always be somewhat tentative, and because at some level the sorts of things that have value are apt to change over time. The absence of a final authority on the question of which things have value, however, does not call into doubt the legitimacy or coherence of the question itself or of the enterprise of trying to find a more or less reasonable, if also partial, tentative, and impermanent answer. (Wolf, 2016, p. 264)

Why is this the case? We find value in objects, activities, and people because we are social beings who engage in social practices toward “some kind of practical end” (Elliott and Silverman, 2015, p. 51). In the case of my flute playing, gardening, or photography, all are social practices that showcase the integration of people, processes, products, and contexts. Related to this, we find that the human “goods” or values—or meaningfulness—are determined “by and for the people who are involved” within each social practice “itself” (Elliott and Silverman, 2015, p. 51).

By looking at how and why certain types of project or activity provide meaning for the people who engage in them (and also perhaps at what can interfere with these activities’ potential for meaning) we can better understand these activities and what we get from them without making comparative or universal judgments. We can perhaps also better design such activities and projects in a way that is likely to enhance their potential meaning for others. (Wolf, 2016, p. 268)



SENSE-MAKING, MEANINGFULNESS, AND INSTRUMENTAL MUSIC EDUCATION

In many respects, meaningfulness and sense-making share common thrusts. Notably, meaningfulness as related to sense-making casts light on how we interpret the things in our life that give us a sense of “purpose” as well as that which we deem valuable for our overall flourishing. Such purpose is embodied, embedded, enacted, and extended, whether or not we “verbalize” or “conceptualize” these pursuits. How so? As Thompson and Stapleton (2009) write:

even the simplest organisms regulate their interactions with the world in such a way that they transform the world into a place of salience, meaning, and value—into an environment (Umwelt) in the proper biological sense of the term. This transformation of the world into an environment happens through the organism’s sense-making activity. (p. 25)

Thus, one of the main aims of sense-making is defining value—whether consciously or non-consciously—for the agents within their social worlds and contexts. In discussing the “meaning” of meaningfulness, or, rather, meaninglessness, Eagleton (2007) notes that people who feel that their lives “lack meaning” are actually expressing their “lives lack significance.” What this points out, says Eagleton, is such lives “lack point, substance, purpose, quality, value, and direction” (p. 64). So, as Thomas (2019) delineates, “when someone desires a life which is meaningful, they are essentially hoping for a life which is sense-full or full-of-sense” (p. 1558).

Relatedly, as already explored above, Wolf (2010, 2016) maintains that meaningfulness connects us to place, persons, and projects of love; such love indicates “value.” What does this mean for instrumental music making and, therefore, instrumental music education? In Music Matters (Elliott and Silverman, 2015), David Elliott and I examine important dimensions of personhood, and some of the numerous ways in which we bring our self-other worlds into holistic being, and, moreover, the many ways music and music education matter. There, we make a case for—without then stating so—a 4E perspective of sense-making, meaningfulness, and music and music education:

the holistic nature of you is always greater than the sum of your unified processes. These are always in a continuous state of modification and change. So personhood includes but is not limited to self-awareness, self-identity, spirituality (and more) that emerge from your intrapersonal and interpersonal interactions with your socially situated communities, norms, and values. All dimensions of personhood make all others possible. Take one part away and personhood will be impaired to some degree or another. Your unified nature is what enables and powers the you-ness of you as an extraordinarily complex being that experiences everyday life as a seamless flow of conscious and non-conscious experiences of all kinds (thoughts, intuitions, emotions, sensations, memories, etc.). (italics in original; p. 157)

We examine, moreover, the ways in which we are complex beings; beings who come to be because we are “completely unified (embodied), interdependent, and actively engaged in enacting or bringing about our self-other worlds into being” (pp. 156–157). So, personhood is not located within us in a singular way. Instead, persons emerge—and understand themselves as persons—and are enacted because of the “dynamic syntheses” of our many “embodied processes” that are in/of our worlds. Because of this, we explore some of the many swirling ways—e.g., attention, perception, cognition, emotion, memory, volition, and/or conscious-and-non-conscious states of experience—that, in combination, make up our embodied, embedded, enacted, and extended account of sense-making and, therefore, “personhood” (Elliott and Silverman, 2015).

Importantly, our personhood comes about because of our body mapping abilities, which are inclusive of, among other aspects, mirror neurons (Elliott and Silverman, 2015). For present purposes, we might ask why and how is it that a “body comes to mind” (Damasio and Damasio, 2006, p. 16; Johnson, 2007) when frightened, or hungry, or feeling joy or “chills” during a powerful musical experience, or when having bodily experiences of singing, blowing air through a flute, or strumming a guitar (Elliott and Silverman, 2012, 2015; also see, Bowman, 2004; Bowman and Powell, 2007)? Along with other researchers, Damasio and Damasio (2006) contend that in addition to chemical and neural signals and multiple personhood systems that flow both to and from the brain, we have a biological scaffolding system—or, stated differently, body mapping—that affords our “minding the body” and “em-bodying the mind” in a dynamic dance, as two partners would dance across the world with each other (Damasio and Damasio, 2006; Elliott and Silverman, 2015).

Please note: while Damasio’s research primarily utilizes “brain-centered” terminology, limiting Damasio’s work to the brain’s neuronal networks as they engage the body would diminish its scope. As Damasio (1994, 1999, 2010) examines, the body is intimately involved in all sorts of conscious and non-conscious processes; we might refer to such bodily involvement as “background feelings.” Moreover, Damasio (1994) explains that consciousness can be understood as “the feeling of life itself, the sense of being” (p. 150). In other words, Damasio’s (1999, 2010) research acknowledges that consciousness is “the feeling of what happens” or the “feeling of what it is like to be oneself.” And while the brain is essential in our “minding our body,” our “bodies” are the “vessels” in which we are interconnected to our worlds.

Returning to body mapping, most of our body maps are located in the brain’s cerebral cortex. For example, the primary visceral map is your body-brain-mind’s way of creating a representation of your internal processes: “This map is uniquely super-developed in the human species, and it gives you a level of access to the ebb and flow of your internal sensations unequaled anywhere else in the animal kingdom” (Damasio and Damasio, 2006, p. 17). This mapping system captures a huge range of our body states and environmental-world-context experiences that occur moment to moment, which cause us to experience continuous changes in everything we think and do.

Thus, when a flute player “cracks” a note while playing a particularly high-register passage, or a violinist uses a bowing pattern that does not suit a melody she is interpreting, the embodied, embedded, enacted, and extended mind—depending on levels of experience—works to help readjust things. Also, our body-mapping systems continuously update our maps in relation to everything we see, hear, taste, touch, think, feel, intuit, sense, and otherwise experience (Elliott and Silverman, 2015).

Relatedly, body maps are plastic; they shift, modify, and mature over a lifetime (Blakeslee and Blakeslee, 2007, p. 1). Thus, as anthropologists tell us that, because our bodies are not only biological, but also ecological, phenomenological, social, cultural, gendered, and conjectural (at the very least), cultures have their own ways of knowing-through-the-senses and, therefore, engendering and enculturating people’s body maps (Elliott and Silverman, 2015; see also Johnson, 2007). Varying with the culture, then, a person’s senses of “sight, sound, touch, taste, smell, balance, and personal space are all mapped differently” (Blakeslee and Blakeslee, 2007, pp. 207–208). The same thing applies to musical sounds, felt musicing and listening, and musical-emotional experiences (Krueger, 2009, 2018; Elliott and Silverman, 2015).

Additionally, body maps function to create a personal space around us (technically termed “peripersonal space”), which extends outwardly depending upon the “tools” we typically use (Blakeslee and Blakeslee, 2007, p. 127). Through special mapping procedures, our brains extend and add this space to our limbs and body: “In each social context, you choose your comfort zone and broadcast it to others with body language, eye contact, posture, facial expression, and how you listen” (Blakeslee and Blakeslee, 2007, pp. 127–128). When objects and people enter your domain and peripersonal space, specific brain cells and networks fire up. So, physiologically, we have our own “personal bubbles” that surround us wherever we go; they inform us, not only about a vast range of details in our world-environments-contexts, but also about our potential to perform actions in or enact—e.g., to bring to mind, consciousness, empathy—our own spaces.

One consequence of this extraordinary human attribute is that the objects, artifacts, tools, and technologies we use frequently in our daily lives—whether musical instruments, computer keyboards, social media, bicycles, automobiles—feel like extensions of or natural parts of our personal selves, especially when we use them often and become skilled in their use (Elliott and Silverman, 2015). Understanding our use of tools in this way gives more fuel to the claim that “you are what you do.” Such doing is not only embodied in that it is intimately felt, it informs who we are and hope to become. Our identities are shaped and reshaped depending on the habits we form, the embodied engagements we produce, and the ways in which tools are associated with our thinking-knowing-doing.

So, when a person plays, say, the cello frequently, her cello and bow feel like a part and extension of her body. Consequently, and due to the nature of specific instruments, a trombone player’s peripersonal space is mapped very differently than a piccolo player’s peripersonal space. As Alperson (2008) notes: “Many musicians put the matter clearly when they speak of their instruments as extensions of their bodies. The truth is that it is difficult to say where the instrument ends and the rest of the body begins. In this sense, musical instruments are embodied entities” (p. 40).

Now it makes sense to discuss the subtle difference between a “tool”—like the musical instrument of a music maker—being either an “extension” of, or “incorporated” into, a person’s peripersonal space. Consider Merleau-Ponty’s (1962) famous case of the blind man and his cane. I quote it here at length for emphasis:

The blind man’s stick has ceased to be an object for him, and is no longer perceived for itself; its point has become an area of sensitivity, extending the scope and active radius of touch, and providing a parallel to sight. In the exploration of things, the length of the stick does not enter expressly as a middle term: the blind man is rather aware of it through the position of objects than the position of objects through it. The position of things is immediately given through the extent of the reach which carries him to it, which comprises besides the arm’s own reach the stick’s range of action. The points in space do not stand out as objective positions in relation to the objective position occupied by our body; they mark, in our vicinity, the varying range of our aims and our gestures. To get used to … a stick is to be transplanted into [it], or conversely, to incorporate [it] into the bulk of our own body. (p. 143)

As Merleau-Ponty points out, the man who is adept at utilizing a cane to “extend” his reach is, in fact, not merely extending his peripersonal space, but is, in fact, incorporating the cane into his body’s schema. Additionally, the cane is no longer an object “out there” in space for use; it has become a part of his personhood.

So, continuing to follow Merleau-Ponty who discusses an organ and an organist, musical instruments, in the “hands” of those who habitually use them—or, in the habitus of our personhood processes—take on similar, if not a further “incorporated” significance. How? As Tanaka and Donnarumma (2019) explain, the organist knows, in an embodied way, the various mechanisms of an organ: its pedals, pulls, and stops. While musicing, “she incorporates” how the mechanics of the organ—especially one she knows well3 —can allow her to “achieve given musical and emotional values” (p. 82). The organist’s “gestures draw ‘affective vectors’ mediating the expressiveness of the organ through her body. The organist does not perform in an objective space, but rather in an affective one” (p. 82). This kind of embodied epistemology is the basis of a musicer’s enactive knowing, thinking, and doing (Tanaka and Donnarumma, 2019; see also, Varela et al., 1991; Di Paolo et al., 2010; van der Schyff, 2013; Matyja and Schiavio, 2013; Elliott and Silverman, 2015; van der Schyff and Krueger, 2019).

Still, perhaps the distinction between “extension” or “incorporation” related to a body’s use of a musical instrument needs further refinement. For this, let us turn to Thompson and Stapleton (2009) and their discussion of the “body-as-object” and the “body-as-subject” (p. 29). Drawing from the work of Legrand (2006, 2007) and Thompson and Stapleton (2009) state:

The body-as-object is the body perceived and recognized as mine (e.g., “These are my hands.”). The body-as-subject is a structure of experience; it is that through which the world is experienced. As such, the body-as-subject is transparent: “The body is transparent in the sense that one looks through it to the world. At this level, pre-reflective bodily experience is precisely the experience of the world as given through the ‘transparent body.’ The latter is not perceived as an object but experienced specifically as a subject perceiving and acting, that is, in-the-world” (Legrand, 2007, p. 504 cited; p. 29).

As Thompson and Stapleton note, tools and resources—and, yes, musical instruments—are “incorporated” by the body and acquire this “transparency” (p. 29). A musicer’s musical instrument is no longer an “object” outside of the body, thereby extending the body’s “reach.” Instead, the musicer experiences the world through the instrument; the instrument, following Thompson and Stapleton, “has become transparent” (p. 29). What does this mean for personhood and therefore sense-making? They sum up by stating that for something external to a person’s body to become part of one’s “cognitive system”—even more, I would argue, as metacognitively part of her sense of personhood—the external entity “must function transparently in the body’s sense-making interactions with the environment” (p. 29). They continue by stating “that tools and aids that conform to transparency are incorporated into the neurophysiological body schema” (p. 29).

What might the above mean for instrumental music education? Hopefully, some conclusions may seem self-evident at this point, namely that instrumental music education is instrumental in expanding the potentials of students’ personhood. In expanding students’ personhood, students’ potentials are, too, expanded. And, instrumental music students-as-music makers expand their worlds—both metaphorically and quite literally—by increasing “the reach” of their peripersonal space, body maps, and embodied capacities and capabilities (to varying degrees).

Another important conclusion is that instrumental music teaching and learning should be guided by a philosophy of music education that embraces 4E understandings of a person’s sense of self and personhood (van der Schyff, 2013). A philosophy of music education such as the one explored in Music Matters (Elliott, 1995; Elliott and Silverman, 2015) has the potential to provide logical foundations and pragmatic principles for ensuring that the facilitation of people’s sense-making (musical and otherwise) and personal identity development is ethical and beneficial in many ways. Thus, a praxial orientation focuses on:


•The why–what–how–where–when of effective, democratic, and ethical informal and/or formal education in, about, and through all forms of music-making—including performing, improvising, composing, arranging, conducting/leading, music and dancing, musical therapeutic participations, etc.

•Empowering people to make and listen to music with an “ethic of care”—care for individuals and their communities. (Elliott and Silverman, 2015)



Music education and, therefore, instrumental teaching and learning, should be guided by musical mentors’ informed and ethical dispositions to “act truly and rightly” with continuous concern for protecting and advancing meaningfulness, human flourishing, and wellbeing (Elliott and Silverman, 2015; Smith and Silverman, 2020). From this viewpoint, musical mentors who are solely concerned with teaching instrumental musicing techniques are not engaged in praxis—ethical knowing, thinking, and doing—and praxial musical personhood formation. To promote a socially constructive and ethical musical personhood, musical mentors of all kinds must harness musical affordances with a conscious commitment to an “ethic of care” and care-guided actions.

A central humanistic purpose of musical involvements and instrumental teaching and learning is to pursue what Aristotle and many other philosophers consider the highest human values: a “good” life of flourishing, wellbeing, fellowship, meaningfulness, virtue, and happiness for the benefit of oneself and others. All these values can be summarized by one word: eudaimonia. If we conceptualize and engage with musics as musical praxes—a “move” that emphasizes the critically reflective and ethical dimensions of instrumental musicing and listening—all forms of ethically minded music-making offer potential opportunities for pursuing eudaimonia. In addition, if mentors examine and guide musicing and musical personhood formation in relation to praxial concepts and eudaimonia, it is more likely that musical and personal identity construction will become central aims of informal and formal school and community music programs.



CONCLUSION

Why should we consider a 4E foundation of sense-making in relation to instrumental music education? Primarily, and conceptually, unless we understand the multi-layered nature of personhood and all it entails, we run the risk of lessening the importance and intricacies of all that goes into everything we say, think, believe, do, value, and create. And because in many respects sense-making is integral to being, all we value—whether that “value” be egoistic, altruistic, or from some other perspective—stems from our personhood as embodied, embedded, enacted, and extended.

Additionally, we might consider that, while egoism and altruism are typically deemed as opposites, this assumption rests on a premise that does not fully consider a being’s embodied, embedded, enacted, and extended personhood. Indeed, as John Donne pointed out, “no man is an island entirely unto himself”; we are interconnected to each other and to our worlds, and our sense of self happens because of our interconnectedness (Pettersen, 2011). Because of this, how we understand our selves and our worlds come from 4E sense-making. Relatedly, and because we are embodied, embedded, enacted, and extended beings with a personhood, our values (e.g., including the habitus of meaningfulness), too, are interconnected to our worlds around us. Thus, meaningfulness shares many commonalities with care and care-fullness (Gilligan, 1982). How? Because when we find meaning in our lives, we (consciously or non-consciously) connect to persons, objects, and projects that grab hold of our care, commitment, and love.

Meaningfulness takes on new dimensions when considered from 4E perspectives: it, too, is embodied, embedded, enacted, and extended. Its subjective, objective, and intersubjective dimensions come about because we make it true that such reasons of love are important because of the ways in which those persons, objects, and projects connect us both to ourselves and our worlds in significant ways. Please note and by way of reminder: Such value-creating as “meaningfulness” need not be a conscious deliberation. In fact, meaningfulness may not be recognized until after the persons, objects, and projects are already engaged or enacted.

Following from this, sense-making and meaningfulness take on new perspectives when we consider the ways in which activities, persons, and, yes, even instruments matter—to both our sense of personhood and as ways we engage with/in/through projects of love with the world. Why? Because as instrumentalists, and through instrumental music education, people who learn to perform, improvise, and compose (with new media or conventional instruments and vocal ensembles), and who thereby participate in the caring for, maintenance, fluidity, reinvention, and advancement of various instrumental music praxes, the people of those praxes gain yet another internal good. They achieve what MacIntyre (1984) calls a certain kind of life (p. 190; see also, Sparshott, 1988). Importantly, engaging in instrumental musicing and listening ethically adds meaningfulness to the content and continuousness of one’s sense-making, and therefore, one’s life in the world. By entering into, learning, and expanding musical praxes through living a part of one’s life as a musicer—whether amateur or beyond—a student (child through adult) gains a valued way of being and becoming: she gains the unique value of living out a greater or lesser part of her life as a maker of musics (MacIntyre, 1984, p. 190). Summarily, when instrumental music students enter into musical praxes as active, reflective practitioners, they not only potentially develop “a certain kind of life” through musics (Regelski, 2005, 2016; Elliott and Silverman, 2015). Their teachers also create conditions for a sustained development of their students’ personhood.

Thus, learning to be an instrumental musicer of a reasonable range of musical praxes is one of several viable educational ends for all people. Consider the many musical activities one can pursue as an instrumentalist, depending upon the musical-social practices involved: performing, composing, improvising, arranging, conducting/leading, recording, producing, musicing and dancing/moving, musicing and worshiping, and more. An instrumentalist can become a coach and teach one or more musics to others, whether formally or informally. An instrumentalist can write about music, lecture about music, collect artifacts that surround musical ways of being (e.g., recordings, letters from famous instrumentalists), read about music, discuss music, argue about music, and so forth. And as a listener of music making—whether as an instrumentalist or not—one can “maintain the fabric that connects one to others” (Wolf, 2010, p. 130), knowing that a “bond exists” between self and others in intimate ways, especially given’s music’s (emotional, social, cultural) potencies (Elliott and Silverman, 2015).

In many ways, we can draw similarities between the above and Noë’s (2015) examination in Strange Tools of organized activities. For Noë, the organized activities (i.e., social practices) found across the arts possess ways for us to understand how we come to be through the usage of art’s “strange tools.” Why “strange”? Strange because the tools we habitually use (e.g., music, musical instruments, etc.) let us “know ourselves better”; they do their best work “where, as a matter of habit, we find ourselves” (Noë, 2018, p. 35). Such self-finding, according to Noë, is a “phenomenon of entanglement” where “what we do” and “what we use” and “how we use ‘tools’ of all kinds” bring about “who we are” and “what matters most” to us.4

Fundamentally, then, instrumental musicing is something worth doing for the sake of the self and others (Elliott and Silverman, 2015), and because of this—note: there is both subjective and objective “value”— instrumental musicing provides a potential vehicle for meaningfulness. As stated in Music Matters:

the internal goods and values of musicing are not abstractions. Through the progressive development of musical understanding with musical and educative teachers and facilitators, all students can achieve human flourishing, communal well-being, an empathetic sense of self-and-other, as well as a sense of meaningfulness, enjoyment, and a creative way of life. (Elliott and Silverman, 2015, p. 280)



AUTHOR CONTRIBUTIONS

The author confirms being the sole contributor of this work and has approved it for publication.


FOOTNOTES

1The word “transaction”—which denotes the ways subjects/objects come together and are, not only fused, but are changed due to their coming together—here is taken from Dewey and Bentley’s (1949) Knowing and the Known.

2I am grateful to a reviewer of this paper who pointed out that, while Clark’s work does presage 4E conceptions of being in/of the world, “his theory of extended cognition”—which is primarily a “computational model of human cognition”—seems to run contrary to many of the foundational principles of the majority of the scholars explored throughout this paper (e.g., Varela et al., 1991; Thompson, 2007; Gallagher, 2017).

3Interestingly, when a musician borrows an instrument that does not belong to her, a period of embodied “adjustment” is necessary. This is why some pianists—like Vladimir Horowitz—travel with their own pianos. It is difficult to gauge the differences among instruments’ “handling.”

4Again, I am grateful to the reviewer who pointed out that, in many ways, “meaningfulness” is similar to Noë’s (2015) work.
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Imitation, both gestural and vocal, has been acknowledged to be at the origin of human communication (Donald, 1991). Music is often considered to be the first means of communication of emotion via both vocal and gestural synchronization (Malloch, 1999; Malloch and Trevarthen, 2009). Instrumental music is part of the human heritage for more than 35,000 years before our era (Aimé et al., 2020). However, very little is known about the acquisition of gestures that produce sounds (i.e., musical gestures) and their role in the development of music and musicality. In the present paper, we propose that studying early synchronous imitation of musical gestures is essential both for investigating the development of the early action–perception system and for outlining early music interventions during infancy. We designed double musical objects which can be used in preschool music education for prompting synchronic imitation of musical gestures between adult and child, and between dyads of infants. We conclude by proposing a novel pedagogical perspective in music education for the early years which links the privileged orientation of infants and children towards sound discoveries with the development of perception-action coupling via imitation of musical gestures.

Keywords: imitation, gesture, action-perception coupling, children, music, sound exploration


INTRODUCTION

Imitative multimodal abilities have been acknowledged to be fundamental during infancy, for acquiring linguistic, social and emotional competences (Simpson et al., 2014; Kugiumutzakis and Trevarthen, 2015). If vocal imitation is correlated with speech development (Kuhl and Meltzoff, 1996), gestural imitation is also highly predictive of communicative development (Uzgiris, 1972, 1999). Through functional plasticity, early imitation is at the core of both learning and communication experience (Nadel, 2014).

From birth onwards, infants imitate gestures (Field et al., 1982; Meltzoff and Moore, 1983; Soussignan et al., 2011; Meltzoff et al., 2018), and sounds (Kugiumutzakis, 1998) that they have in their motor repertoire. They also imitate the rhythm of a vocal model (Papoušek and Papoušek, 1989), thus underlining that imitation is an interpersonal phenomenon. Within this framework, reciprocal imitations of early vocal interactions in mother-infant dyads are well documented (Kugiumutzakis, 2017). Musical acoustic techniques applied to proto- conversations show how a mother speaking to her infant produces musically organized utterances to which the infant responds synchronously by moving in rhythmic expressive ways (Trevarthen, 2002). Indeed, gestural synchronic imitation is the first format underlying music, very early in infancy (Zentner and Eerola, 2010), as shown by the widespread practice of infant-directed music production such as lullabies and nursery rhymes (Trehub et al., 1993; Trehub, 2000).

Though synchrony is needed to perform any social interaction, a privileged use of synchronic imitation is music: piano duets, orchestral playing, jam sessions, singing together, all require matching one’s rhythm to that of a partner. However, the evolution of young children’s motor imitation during musical play has been poorly investigated.

This perspective paper aims to underline the potentialities of early synchronic imitation of musical gestures; this particular category of gestures that produce sound. As a novel research field, it could first, give new insights into the origins and the development of human musical experience, with specific emphasis on children’s music production with objects and related emotional experience during such practice. Secondly, it can constitute an excellent context for identifying the development of perception-action coupling in music production. Finally, we suggest potential lines of research, both in music education and in music psychology. We propose designs and procedures enabling to elicit the imitation of musical gestures for music education and early therapeutic interventions in infancy.



IMITATION IN EARLY PHASES OF DEVELOPMENT

It is argued that neonatal imitation is a specific form of general imitation abilities that develop throughout the lifespan (Maratos, 1998). Neonatal imitation, although experience-dependent, adapts action to perception with high plasticity. The plasticity of early imitation is of paramount importance for further development as it allows vicarious processes to take place (Nadel, 2014). Interestingly for our specific perspective, newborns imitate not only facial gestures but also precise bodily movements such as finger movements and can match the specific dynamics of an action pattern (Nagy et al., 2005).

The development of imitation in infancy requires the acquisition of a wide range of procedures around the same motor patterns, including vocal patterns, the storage of corresponding sensorimotor feedbacks and motor imagery, and the recall of somatotopic and proprioceptive information related to movement and sound perception (Nadel, 2014). Indeed, imitation enriches an individual’s motor repertoire with gestures and actions that are acquired via watching or listening to other people. Moreover, besides the learning function, an essential function of imitation during infancy is non-verbal communication through synchronic sharing of motor patterns between partners (Nadel, 2014). The interactive emotional engagement during such shared actions producing sounds is likely to help the development of social and emotional abilities. During synchronic imitation, infants co-regulate their actions with an adult (Fogel, 1993) and, from two months on, they take conversational turns by alternating the roles of imitator and model, in a circle of reciprocity (Nadel, 2002). Many studies have demonstrated that infants immediately know if someone is synchronously engaged with them or not (Murray and Trevarthen, 1985; Nadel et al., 1999). In adults, electrophysiological studies reveal that synchrony emerges in the oscillation of brain waves during synchronic imitation (Tognoli et al., 2007; Dumas et al., 2010). When we do the same at the same time, we interact via sharing actions or representations. We share our motor patterns, the most intimate part of ourselves. We generate similar motor outputs that produce common visual and auditory outcomes (Nadel, 2014).

Within this framework, sound appears to play a crucial role in the development of infants’ and children’s ability to match others’ behaviors (Jones, 2009; Piaget, 2013). Although human beings need imitation abilities to synchronize with others during interactions, a privileged context requiring synchronous capacities is music production.



MUSIC AS A PRIVILEGED CONTEXT FOR SYNCHRONIC IMITATION

Moving rhythmically to a musical beat and synchronizing to a proposed rhythm is observed in every human culture (Nettl, 2000) and very early in infancy (Zentner and Eerola, 2010), making it probably a universal musical experience. Synchronic imitation of movements, voices and sounds is one of the key characteristics of music-making during ritual experiences (Dissanayake, 2006). Human orientation and the ability to synchronize to proposed rhythm sequences could represent a cognitive adaptation for music-making (Patel and Iversen, 2006; Cross and Woodruff, 2009; Fitch and Popescu, 2019). Synchronous imitation of rhythms and gestures have positive effects on affiliation processes (Hove and Risen, 2009) and on the increase of prosocial behaviors in infancy (Kirschner and Tomasello, 2010; Cirelli et al., 2014). Peer imitation significantly influences expressive movements in response to music stimulus, in both preschool and kindergarten children (Flohr and Brown, 1979).

It is known that music-making with others is a multimodal activity that engages brain networks, including the mirror neuron system, particularly in the case of sensorimotor synchronization (Repp and Su, 2013). During music performance, where participants were asked to judge the degree of “groove” in the music presentation, sensorimotor coupling strength was significantly associated with higher levels of groove (Tomic and Janata, 2008).

In adults, areas of the brain associated with the processing of reward are active when individuals experience synchrony during joint music-making, and these reward signals are associated with an increase of prosocial behavior toward the music partner (Kokal et al., 2011). It has been shown that subjective entrainment, at both motor and visceral levels, with music tempi and rhythms, is correlated with emotional feelings emerging during music listening (Labbé and Grandjean, 2014). Furthermore, in Wiltermuth and Heath (2009) study, participants engaged in synchronous or asynchronous walking, singing, and hand movement activities. The participants who had synchronized with each other proved to be more cooperative than the others. Whether this is the case also for children, is still unknown. Double musical objects may offer a suitable methodology to document this question.

Even if synchronous imitation is commonly adopted in music learning, its pedagogical applications have just started to be of systematic interest (Buccino et al., 2004). Emerging research, for example, is starting to reflect on the role of mirror neurons in music teaching and learning abilities (e.g., Addessi and Volpe, 2011; Schiavio and Timmers, 2016).



THE ORIGINS OF MUSIC PRODUCTION: THE MUSICAL GESTURE

In recent years, embodied music cognition has started to reconsider the role and foundations of musical gestures in adults (Godøy and Leman, 2010). From this perspective, music cognition is not just a matter of perception, but involves the whole human body via acting (Varela et al., 2016). Likewise, in infancy, sound perception is linked to the motor action performed to create it. Active experience is critical to modulate motor activity during action perception early in development (Gerson et al., 2015). Among 10-month-old infants the researchers demonstrated a direct, causal effect of the active experience of sound-making gestures on the neural correlates of the same action perception (Gerson et al., 2015).

Similarly, musical gestures match their temporal profiles with the emotion expressed (Juslin and Laukka, 2004) and support universal expressions of emotion (Sievers et al., 2013), as physical and mental parts of “inner life” (Langer, 1957). Music, voice and movement are not only intimately related and share the same dynamic model for expressing emotions (Bänziger et al., 2009; Frühholz et al., 2016), but they are also the basis of human communicative musicality (Malloch, 1999). In the same way, musical gestures can represent a medium to create contact with a patient in therapeutic contexts (Benenzon, 2007).

As recently reviewed by Flilippa in a submitted paper, only a few studies that represents Figure 1 have investigated the origin and ontogenesis of musical gestures, and none of them has examined the role of perception-coupling via synchronic imitation in the development of joint music-making.
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FIGURE 1. Gives the example of two specific tools which have been tested in kindergarten. Two examples of identical and shared sound objects. Adapted with permission from Nuti and Filippa (2016).


However, in seminal studies mainly conducted for pedagogical purposes, we can find qualitative descriptions of the acquisition of musical gestures. In Delalande’s descriptions (Delalande, 2015) when infants and young children create sounds by acting on an object like a bunch of keys or a more complex object like a zither or a cymbal, they produce repeated gestures, with simple variations. When a particular sound holds the child’s attention, they stand still for some seconds, and they often gaze at a caring listener, to share this new, significant discovery. This new sound discovery is defined as trouvaille (Delalande, 2015; Filippa, 2015). Attracted by this new sound, children concentrate on sound production and they continue to explore it, through repetitions and variations, a fundamental source of learning (Imberty, 2003; Ambrosini et al., 2013). Thus, they develop new musical gestures, and they enlarge their motor repertoire. Using our design with identical double objects, each young partner of a dyad would benefit from the other’s discovery, and would enlarge their motor repertoire by listening and playing the same.



IMITATION WITH DOUBLE IDENTICAL SOUND OBJECTS

Given that synchrony is the primary vehicle of emotional communication, and that synchronic imitation offers an ideal way to learn and communicate at the same time, we propose to use the procedure designed by Nadel with sound objects. Nadel’s team developed a large series of experiments in order to test the existence of a non-verbal format of communication via synchronic imitation prior to language (see for instance Nadel and Badonnière, 1882; Nadel and Pezé, 1993; Nadel, 2002, 2014). To allow synchrony to spontaneously take place, identical objects were presented to dyads aged 15, 18, 21, 24, and 30 months and triads aged 30, 36, and 42 months. In one study comparing the same dyads aged 24 months when presented with 10 duplicate objects and 20 different objects, it was possible to show, while coding 31.875 s of protocols: that holds of similar objects lasted far longer than holds of different objects (M = 31 vs. 13 s); that attention to the partner’s action was far higher with similar objects in the hands (67 vs. 48%); that holds and discards were mostly simultaneous with similar objects (less than one second discard) while they were unrelated with different objects in the hands; and that the partners take turns with high degrees of symmetry between imitate and be imitated. Indeed, in this experimental condition, a genuine communicative system takes place that shows the three features of any communication format: turn-taking, joint attention, and synchrony (Nadel and Pezé, 1993). Since being imitated acts as a nebulization of oxytocin for affiliative behavior in persons with ASD (Delaveau et al., 2015), we can predict that synchronic imitation will impact on affiliative processes, during joint music-making with similar musical objects.

Moreover, we can assume that sound gestures and perception of sounds develop together from the first months of life and that the execution of the sound gesture provides a unique advantage, compared to pure observation, for the sensitivity to multisensory synchrony (Gerson et al., 2015). On this assumption we can predict that the imitation of sound gestures, early in infancy, may represent an essential source for learning and socio-emotional communicative skills. Inspired by the procedure and results, we have designed musical tools likely to elicit synchronic imitation of musical gestures (Filippa et al., 2020).

To conclude this perspective paper we propose that one research area that is particularly well suited for investigating the development of early imitation mechanisms is music, and, more specifically, the imitation of musical gestures by infants. In this context, the development of the early action–perception system as part of children’s learning and communication strategies, is specifically involved.

Interaction with pairs or with adults through the generation of sounds is also characterized by emotional aspects such as emotional resonance, shared feelings and affiliative processes that can help infants to better understand social interactions. It can also be argued that such shared emotional experiences can train infants’ abilities to use emotion for regulating social interactions.

Finally, we propose that eliciting the exploration of musical gestures in infancy can have a significant impact on early childhood music education, restoring the importance of bodily gestures as the origin of human musicality.
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Instrumental and vocal teachers often employ their body in teaching to facilitate sensorimotor engagement with the voice or an instrument. Yet, teacher's bodily engagement in instrumental and vocal education is scarcely addressed in music educational research studies. In our view, this scarcity is related to the lack of a framework about the role of the music teacher's body in instrumental and vocal education. In this article, we will adopt a dynamical systems theory perspective to set first steps in conceptualizing the role of the instrumental and vocal teacher's body in teaching and learning music. From this perspective, learning processes are viewed as emerging from the learner's goal-oriented, situated, adaptive actions in the learning environment. Teachers play a significant role in that environment, due to the different types of constraints (e.g., environmental and task constraints) they can introduce to aid learners in finding a solution for a musical task. In this article, we argue that different types of teacher's bodily engagement can act as constraints in instrumental and vocal music learning, thereby facilitating the learning process in non-verbal ways. To demonstrate this, we describe four types of bodily involvement: physical modeling, action demonstration, pedagogical gestures and touch. In summary, based on existing theoretical and empirical research, the article will present a first conceptualization of the role of the music teacher in instrumental and vocal education viewed from a dynamical systems approach.

Keywords: instrumental and vocal music education, dynamical systems theory, constraint-led pedagogy, physical modeling, action demonstration, pedagogical gestures, touch


INTRODUCTION

In recent years, insights gained from theoretical and empirical work on the embodied nature of human interaction with music are gradually finding their way into the domain of music education (e.g., Bresler, 2004; Bremmer, 2015; Van der Schyff et al., 2016; Nijs, 2019; Nijs and Bremmer, 2019). Within the scope of music educational research, few studies focus on embodiment and instrumental and vocal music education from the perspective of the learner (Nijs, 2017; Schiavio and Van der Schyff, 2018). Even fewer studies specifically investigate the role of the music teacher's body in instrumental and vocal education (Nafisi, 2013a; Simones et al., 2015). This is remarkable, as teacher–students relationships have been found to play key roles in how students develop musically (Creech and Hallam, 2010; Burwell, 2012), and not only the verbal but also the non-verbal communication between teachers and students forms the heart of the music teaching and learning process (Mills and Smith, 2003; Lennon and Reed, 2012). However, up till now, studies on teachers in instrumental and vocal education tend to focus on their verbal communication (Simones et al., 2015), demonstrating that language can play a constructive role in music teaching (e.g., Meissner and Timmers, 2019), but also has its drawbacks. For example, teachers' explanations, often in the form of imagery or metaphor, are prone to ambiguous interpretation (Howard et al., 2004; Hoppe et al., 2006), and language cannot visualize musical concepts, nor visualize different layers of music simultaneously (Bremmer, 2015). A viable way to address this shortcoming is to add gestures to music teachers' verbalizations, as these can convey important complementary information and promote effective learning by offering learners a second message (Singer and Goldin-Meadow, 2005; Bremmer, 2015). This type of multimodal encoding can lead to a deeper understanding (e.g., Sweller, 1994; Lakoff and Johnson, 1999). Also, verbal instructions and feedback can break the flow of musical learning (Bremmer, 2015; Van den Dool, 2018). Again, gestures and movement can provide a solution as they can be used during music making to scaffold both technical, expressive and musical matters for learners (Van den Dool, 2018). This way of scaffolding, also well-known to conductors (Bonshor, 2014; Durrant and Varvarigou, 2015; Jansson et al., 2019), allows learners to experience the time-based character of music without language interfering (Bremmer, 2015).

Although the use of the body could complement a language-based pedagogy, and although the way music teachers employ their body might be important in facilitating effective sensorimotor engagement with the voice or an instrument (Nafisi, 2013a; Simones et al., 2017; Zorzal and Lorenzo, 2019), currently a solid framework about the role of the music teacher's body in instrumental and vocal music education is still lacking. We believe that dynamical systems theory could provide a starting point for developing such a framework. From this perspective, learning processes are viewed as emerging from the learner's goal-oriented, adaptive interactions in the learning environment (Abrahamson and Sánchez-García, 2016; Schiavio and Van der Schyff, 2018). As such, the dynamic relationship of the learner with the learning environment, in which the teacher plays a significant role, is a fundamental component of musical learning at all levels of musical development (Philpott, 2001; Simones, 2017).

In this article, we will present a first step in conceptualizing the role of the music teacher's body in instrumental and vocal music education viewed from a dynamical systems theory perspective. Offering an alternative to representational or computational theories of cognition, this theory has become influential in domains that relate to the topic of embodiment in music education, such as musicology (e.g., Demos et al., 2014; Van der Schyff et al., 2018), education (Renshaw et al., 2010; e.g., Koopmans and Stamovlasis, 2016), developmental psychology (e.g., Van Geert and Steenbeek, 2005) and social psychology (e.g., Obhi and Sebanz, 2011; Kyselo and Tschacher, 2014; Vallacher, 2019). Insights emerging from these domains help to shed light on the dynamic complexity of the educational environment that shapes learning and teaching. As such, we believe that the dynamical systems theory not only can shed new light on existing empirical studies in instrumental and vocal education, but also holds the possibility to generate new experimental paradigms and new kinds of explanations (Schöner, 2009).

In the first part of the article, we will take a closer look at dynamical systems theory in relation to instrumental and vocal music teaching in general. We will argue that the self-organizing behavior of the instrumentalist and vocalist can be affected by different types of constraints introduced by the music teacher's engagement. In the second part, we will specifically discuss how physical modeling, gestures and touch can act as constraints in instrumental and vocal music learning, facilitating the learning process in non-verbal ways (Bremmer, 2015; Simones et al., 2017; Zorzal and Lorenzo, 2019).



DYNAMICAL SYSTEMS THEORY AND LEARNING NEW SKILLS

Dynamical systems theory was originally developed in mathematics and the physical sciences where it took flight in the late 1960's (Aubin and Dahan Dalmedico, 2002). It provides a conceptual framework for describing the behavior of a system as the emergent result of a self-organizing, complex, multicomponent system, evolving over time (Ennis, 1992; Newell et al., 2001; Thelen and Smith, 2006). Viewed from this theory, change and development are non-linear processes, whereby properties of a system constantly emerge through the interaction between components, and between the components and the whole of a system (Newell et al., 2001; Thelen and Smith, 2006). In the 1990's, the dynamical systems theory was introduced in the field of psychology (Thelen and Smith, 1994; Van Gelder, 1995). According to Van Gelder (1995), this theory can be used to explain the workings of the mind more adequately than representational or computational theories of cognition. In his view, the mind is conceived as a coupled system interacting with the environment, whereby this coupling evolves over time as a function of a small number of variables. Since its introduction in psychology, dynamical systems theory has been very important for our thinking about both motor and cognitive development, describing how a system changes over time rather than what changes in a system (Spencer et al., 2011).

More recently, it is also increasingly applied in the domain of education. From a dynamical systems perspective, learning is seen to be situated in dynamic contexts where the development of new knowledge and skills is the result of multiple interactions between learners and their learning environment (e.g., other learners, teacher, school system) over time (Chow et al., 2011). Through the development of a functional relationship between learners and their learning environment, new skills knowledge and skills are established (Simones, 2017; Chow et al., 2011; Renshaw and Chow, 2019). Learners develop such a relationship through attuning to affordances in the learning environment (Abrahamson and Sánchez-García, 2016). Affordances can be viewed as environmental properties that provide a learner with ‘opportunities for action' (Renshaw and Chow, 2019, p. 10; Schiavio and Van der Schyff, 2018): tools (e.g., instruments, string bow, scores), activities (e.g., music lessons during or after school), and places (e.g., classrooms, concert halls) all have properties that hold the possibility to elicit certain actions. Viewing the role of teachers within a learning environment, they can ensure that key information is made available in tasks, thereby aiding learners' attunement to the specific affordances of that task. For example, while guiding the learner in learning a new piece of music, a teacher may highlight certain aspects of that piece through gestures e.g., visualizing a specific rhythm, thus helping the learner attune to a specific aspect of the music. As such, the emergence of functional relationships between the learner and learning environment can be facilitated through the teacher (Renshaw and Chow, 2019). Importantly, acting upon affordances is always linked to the learner's particular abilities (Hirose, 2002). Indeed, whether the affordances will be perceived, selected and processed by learners in order to change their way of acting, depends on their current knowledge, skills and experience (Chemero, 2003). Due to this reciprocity between perception and action, connecting to the learners' abilities is a crucial aspect of designing a powerful learning environment, allowing learners to build knowledge and acquire skills based on their current skills, knowledge and experience (Bransford, 2000).

Next to providing key information, teachers can support learners in becoming perceptually attuned to the affordances that are relevant for learning a certain skill by introducing constraints (Abrahamson and Sánchez-García, 2016). Constraints can be defined as interventions blocking out an ineffective involvement with a task (Abrahamson et al., 2016), by limiting what learners can do and thus preventing them being overwhelmed by a task and, at the same time, by offering an openness to possibilities, aiding learners in finding a solution for a task (Hopper, 2012). In doing so, rather than focusing on rote physical actions or error prevention, teachers invite learners to move beyond what they must or must not do (Weddle and Hollan, 2010), by providing them with constraints that allow them to construct how to use affordances in a learning environment in flexible and variable ways (Marton and Pang, 2006; Renshaw and Chow, 2019).



A CONSTRAINT-LED APPROACH TO TEACHING AND LEARNING

Based on the principles of dynamical systems theory, a constraint-led approach to teaching and learning is being developed, most prominently within the field of physical education (Renshaw et al., 2010). Although “constraint” in colloquial language can have a negative connotation, within a constraint-led pedagogy it refers to the boundaries placed on an individual that shape or limited certain behaviors (Newell, 2003). In this pedagogical approach, the manipulation of constraints is used to present learning content that challenges and guides learners in finding solutions for problems or to achieve the envisaged results. Newell (2003) distinguishes between three broad categories of factors shaping or limiting behaviors: environmental constraints, organismic constraints, and task constraints.

Environmental constraints refer to physical factors surrounding learners, shaping certain or limiting behavior (Rosengren and Braswell, 2003). Examples of environmental constraints include the size of a space, temperature or social factors such as peer groups (Hopper, 2012). Within instrumental and vocal music learning, environmental constraints are e.g., the acoustics of a room, or a peer group's musical preferences. Secondly, organismic constraints refer to the characteristics of an individual such as the physical structure of a person's hand, the level of perceptual, emotional and cognitive functioning, the degree a person is able to self-regulate and motivate, or the amount of muscle strength a person has developed (Renshaw and Chow, 2019). In relation to instrumental and vocal music learning, organismic constraints are, for example, handedness, lung capacity, or, the musician's motivation to achieve a specific goal. Finally, task constraints are mediated by a teacher or peer and include the goal of a specific task, providing feedback on the task, asking questions, or the materials used during a learning experience (Rosengren and Braswell, 2003; Hopper, 2012). In instrumental and vocal music learning, a teacher can mediate a task constraint for instance by inviting a learner to interpret a specific musical passage in different ways.

In a learning situation, the environmental, organismic and task constraints interact and configure in a certain way, determining a set of possible outcomes a learner is able to produce (Rosengren and Braswell, 2003; Schiavio and Van der Schyff, 2018). In general, the objective of a constraint-led approach to teaching is to optimize the learner's opportunities to develop cognitive or motoric skills that are both task appropriate and suited to the learner's organismic constraints (Abrahamson and Sánchez-García, 2016). In adapting to the particulars of an individual learning process, music teachers can introduce different types of constraints, amongst others through the use of their body. On the one hand, teachers can function as an environmental constraint through scaffolding in a physical way during the process of learning (Abrahamson and Sánchez-García, 2016). On the other hand, by introducing task constraints through for example gestures and touch, they can also guide the learner's search for motor-action solutions in more directive ways (Abrahamson and Sánchez-García, 2016). Figure 1 presents an overview of the constraint-led approach to teaching and learning.
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FIGURE 1. Learning occurs within the learner-content-teacher triad, whereby the interaction between learner and learning content is shaped through the manipulation of a set of constraints. Through task design (e.g., tools and activities), the teacher creates a powerful learning environment. Within this learning environment, the teacher's bodily involvement affects and is part of the task-related and environmental constraints. Thereby, the teacher creates affordances that support the learner's attunement to the learning content and that provide the action possibilities that lead to desired learning outcomes.


In the following paragraphs, we focus on constraints as introduced by the instrumental and vocal teacher's bodily involvement in the interaction with the learner: physical modeling, action demonstration, pedagogical gestures, and touch.



ACTION DEMONSTRATION AND PHYSICAL MODELING

A frequently used teaching strategy involving the body in formal and informal music education is action demonstration and physical modeling (Metz, 1989; Campbell, 2001; Bremmer, 2015; Simones, 2017; Van den Dool, 2018). Simones (2017) defines action demonstration as moments of turn taking where music teachers first show students how a particular physical action could be performed when performing music, without actively engaging students who are mostly listening and observing the teacher, and consequently imitate the teachers' model. The goal of these kinds of demonstrations would be to provide students with an understanding of a movement that can be performed, for example, concerning the direction, intensity or the quality of the tone (Simones, 2017). Simones (2017) defines physical modeling as moments where teachers engage their students in the performance of a certain action to help them learn a new action needed to achieve a particular musical skill. Van den Dool (2018) adds that physical modeling by a teacher can also be used to correct a musical skill while playing.

Instrumental and vocal teachers most often value teaching strategies involving action demonstration and physical modeling (Zhukov, 2004; Millican Si, 2013; Nafisi, 2013b; Meissner and Timmers, 2019), believing they facilitate effective learning of musical skills (in opposition to verbal-only instructions), especially in function of developing an adequate body posture or grasping characteristics of a certain motion when playing an instrument or singing. To date, there is still a relative lack of evidence concerning the effectiveness of the use of these teaching styles (Simones et al., 2017), although some empirical research studies have explored what the outcome is of action demonstration and physical modeling in instrumental and vocal education. For instance, Simones et al. (2017) showed that action demonstration can be applied differently in piano lessons, leading to different learning outcomes. The types of action demonstration concerned blocking (repeated exposure to one concept at a time before the next) and interleaving (alternating among related skills e.g., between practicing scales, chords, and arpeggios). When learning staccato, piano students showed greater learning outcomes though observations that were intercalated with students' immediate imitation of teachers' action demonstrations, in comparison to a block of observations followed by a block of imitations. Also, Van den Dool (2018) found that pop students rely on bodily movements modeled by their band coach: as soon as they make a rhythmical mistake, they start imitating the rhythmic movements of their coach, leading to a quick repair of rhythmic or cohesive problems in a band.

From a constraint-led pedagogy perspective, the empirical studies of Simones et al. (2017) and Van den Dool (2018) show that action demonstration and physical modeling can serve to introduce different constraints, thereby facilitating the learning process in diverse ways. While the study of Simones and colleagues shows that timing of an action demonstration is an important aspect of designing task constraints, Van Dool's study shows that the teacher's physical modeling can become an environmental constraint that supports the learner's band playing.

However, from a constraint-led pedagogy view, physical modeling and action demonstration may also seem directive and uni-directional. These strategies may restrict a student's development of creativity, personal musical interpretation and expression (Rodrigues et al., 2009; Burwell, 2012), as physical modeling and action demonstration can leave the learner with little space for adaptive and explorative learning (Haston, 2007). Yet, Bremmer (2015) observed that—in teaching rhythm skills in general music education—music teachers emphasized their rhythmic movements more strongly when they wanted the learners to imitate new rhythmic movements, thus, redirecting the learners attention. By sensitively observing their learners, teachers not only exaggerated but also altered the movement to be emulated (Bremmer, 2015). Physical modeling and action demonstration can then be perceived to be “interactive rather than unidirectional” (Downey, 2008, p. 205), with the teacher adapting to the learner in flexible ways, subtly changing their constraints and allowing the learner space for finding a solution.

Applied to instrumental and vocal music education, this interactive aspect of action demonstration and physical modeling could imply that teachers and learners are dynamically interdependent on each other's responsive coordination, and together, could reach a close level of sensorimotor coordination by observing, anticipating and tracking each other's musical and expressive actions (Abrahamson and Sánchez-García, 2016). Often, learners do not observe and imitate indifferent, pre-defined models: a music teacher who demonstrates or models a musical skill or expressive movement does not simply enact a musical practice but also provides directions and feedback intimately tailored to the learners needs (Downey, 2008; Bremmer, 2015). Thus, physical modeling and action demonstration can be viewed as the coupled dynamical system of teacher and learner that constantly self-organizes and modifies itself to reach an optimal configuration, facilitating the learner's music learning process (Schiavio and Van der Schyff, 2018; Koopmans, 2019). Through joint action, both teacher and learner continually seek to enhance performance and to predict performance outcomes (Kochman et al., 2014). In this system, the learner learns to make sense of the actions of the music teacher who models or demonstrates, to interpret musical actions and to transform these observed patterns into personal motor actions (Weddle and Hollan, 2010).

Learners can also (temporarily) “latch on” to the music teacher's body and co-experience expressive aspects of music such as dynamics, and directions of musical phrasing (Bremmer, 2015). As such, action demonstration and physical modeling can be viewed as a form of social action-scaffolding (Bruner, 1996), in which the physical presence of the teacher can serve to introduce different types of constraints for a learner (Niedenthal and Alibali, 2009), thereby shaping how learners engage in exploring and searching for functional movement solutions (Atencio et al., 2014). When the learner is able to perform a musical phrase or musical skill independently, the need for the learner to orient his or herself to a music teacher can become less.



PEDAGOGICAL GESTURES

Whereas, music teachers' action demonstrations and physical modeling are instances in which they perform a certain skill, expressive movement or technique, intended for learners to observe, imitate and learn from Simones et al. (2017), pedagogical gestures in instrumental and vocal lessons do not necessarily need to be imitated. As a body movement carrying an intention and/or a perceived meaning for the learner (Simones et al., 2015), pedagogical gestures are often used to represent music, or to attract the learner's attention to specific musical information (Bremmer, 2015), and can initiate a response or change in musical behavior (Kochman et al., 2014). In instrumental and vocal music education, teachers commonly employ pedagogical gestures intuitively to accompany speech, music or music making to support the learning process (Fatone et al., 2011; Nafisi, 2013a; Kochman et al., 2014; Simones et al., 2015).

Music teachers' pedagogical gestures can have different forms and meanings, depending on the age, instrument and voice, or genre being taught, and the social, cultural context in which the music teaching takes place (Fatone et al., 2011; Bremmer, 2015). For instance, in instrumental education, Simones et al. (2015) found that piano teachers employ gestures co-existing with music such as “musical beats gestures” (up and down movements of hands, arms, and/or head to denote the tempo or speed of music) or “conducting style gestures” (up and down movements of hands and arms with a rounder shape providing temporal but also expressive information about music) in their lessons. Co-verbal gestures piano teachers employed were: deictic (pointing gestures), iconic (expressing images of objects or actions); metaphoric (expressing images of the abstract); and co-verbal beats (up-and-down movements of hand, arms or head). In vocal education, Nafisi (2013b) found that singing teachers employ gestures such as “physiological gestures” (gestures visualizing actual internal physiological mechanisms related to the singing process), “sensation-related gestures” (gestures illustrating singing metaphors, imagery and/or acoustic phenomena) and “musical gestures” (gestures representing a musical phenomena) that all co-existed with both speech and music.

The last decade, more and more empirical studies are conducted that investigate which types of pedagogical gestures music teachers use in instrumental and vocal music education, when they are used and which effect they generate in music learning (Fatone et al., 2011; Nafisi, 2013a,b; Kochman et al., 2014; Simones et al., 2015; Simones, 2017; Van den Dool, 2018). For example, in an exploratory case study Simones et al. (2015) found that piano teachers adapted their pedagogical gestures to the learners' proficiency levels, supporting the dynamical systems's view of teaching as an interactive process, with the teacher adapting to the learner in flexible ways. Also, in an experimental study, Nafisi (2013b) sought to prove the effectiveness of pedagogical gestures for improving the quality of the vocal tone during a musical phrase in classical vocal education. She found that compared with the teaching intervention excluding pedagogical gestures and movement, the teaching interventions that incorporated gestures and body-movements showed more positive outcomes for improving tone quality. Nafisi (2013b) suggests that pedagogical gestures bypass verbal explanations that give explicit attention to bio-mechanical principles concerning the use of the voice and, instead, concentrate on the visualization of the core features of a musical phrase. In this case, the pedagogical gestures seemed to be able to mediate the task constraints more effectively than language due to ability to visualize information for the learner.

Taking a constraint-led view, the diversity of pedagogical gestures can function to introduce constraints in different ways. First of all, gestures such as physiological gestures, sensation-related gestures in vocal education and musical gestures in instrumental and vocal education all have the ability to provide additional information of that which is not visible to a learner (Kochman et al., 2014; Bremmer, 2015). In the case of singing, many processes take place internally, beyond the sight of the learner, but music itself, too, is invisible. Gestures, in contrast to language, have the ability to represent these invisibilities and, therefore, can materialize meaning for the learner (Fatone et al., 2011). In this way, this type of gesture can function as a mediator between the learner and task: e.g., by visualizing musical concepts or internal physiological processes, extra information is given to the learner, making the task more accessible to the learner and assisting the learner with sense making (Weddle and Hollan, 2010; Simones et al., 2015).

Secondly, music teachers can employ gestures such as musical beats gestures, conducting style gestures and musical gestures to direct the learner's attention to specific expressive or musical aspects in the music (Bamberger, 2013; Bremmer, 2015). These types of gestures can function as an “attentional anchor” (Abrahamson and Sánchez-García, 2016, p. 216), reducing the complexity of the music being heard, sung or played by the learner. The learner can be prevented from being overwhelmed by the complexity of a task by the teacher's gestures that can channel the learner's attention toward certain information, thus limiting what the learner can give attention to (Abrahamson and Sánchez-García, 2016). For instance, when learners want to grasp a syncopated rhythm, the music teacher can visualize only that specific rhythm through musical beats gestures, reducing the rhythmic complexity of a piece of music, and aiding the learner toward playing a syncopated rhythm (Van den Dool, 2018). Thus, the way the music can be interpreted can be constrained through the teacher's pedagogical gestures; they temporarily simplify musical content and may alleviate the overload of information for the learner (Foletto, 2018).

Thirdly, gestures can be employed to evaluate the learning process, reminding learners of a musical concept or skill and allowing for continuous non-verbal feedback during music making (Kochman et al., 2014; Van den Dool, 2018). Kochman et al. (2014) found that singing teachers will employ musical or technical gestures during a vocal lesson, with or without linguistic support, to remind the learner of the initial concept being learned. In this case, the pedagogical gestures function as an environmental constraint, used to scaffold the music learning process.



TOUCH

Next to action demonstration, physical modeling and pedagogical gestures, “haptic feedback” (Bremmer, 2015), “tactile modeling” (Metz, 1989) and “touch” (Zorzal and Lorenzo, 2019) all are similar “embodied” teaching strategies of literally manipulating the learner's body, used to direct their attention to a new movement, a different posture, unnecessary tension in the body, or to achieve certain intended sound qualities (Bremmer, 2015; Simones et al., 2015; Abrahamson and Sánchez-García, 2016; Simones, 2017; Zorzal and Lorenzo, 2019). In general, teachers' touch goes through their hands, and it might be continuous (e.g., lasting for a few seconds) or discrete (Zorzal and Lorenzo, 2019).

Although scarce (McHugh-Grifa, 2011; Bremmer, 2015), empirical research studies in instrumental music education are starting to explore how a music teacher's touch is applied as a task constraint during the process of learning technical skills. For instance, Zorzal and Lorenzo (2019) found that in guitar master classes touch was significantly related to teaching and guitar performance topics. Teachers tended to apply touch to call the learner's attention to technical, muscular, postural issues, or to the size and shape of their fingernails. Furthermore, teachers preferred to bring technical problems to the learners attention by touching their body. Also, in an exploratory case study, Simones et al. (2015) found that piano teachers guided and supported learners in a Pre-grade 1 and Grade 1 group through touch: while touching learners' hands, they played piano with their learners' hands.

From a constraint-led perspective, touch is not applied to prescribe rote physical actions, but to provide learners with a “felt-difference” which they can use to adjust their motor-actions (Abrahamson and Sánchez-García, 2016), thereby potentially changing their future performances of singing or playing (Abrahamson et al., 2016). When learners are taken through specific motions through touch, they attend to relevant information, adjust their movements, and, in this way start to develop effective, new musical actions (Abrahamson et al., 2016). Touch, however, is not only applied to direct the learner's attention to the body, but it also allows teachers to receive haptic information about the learner's body (e.g., to feel the degree of tension in a body). This haptic information informs and enables a teacher to simultaneously guide, monitor, assess and adapt their touch to the needs of the learner (Weddle and Hollan, 2010; Bremmer, 2015). Although a music teacher can employ touch as a task constraint, in the end it will be the learner who must discover a solution. Lastly, even though touch might be an effective task constraint, learners tend to be highly sensitive to being touched and the success of its application depends on music teachers' understanding of the (ethical) limits of physical contact with their learners as a pedagogical approach (McHugh-Grifa, 2011; Zorzal and Lorenzo, 2019).



CONCLUSION

In this article, we presented a preliminary concept of the role of the music teacher's body in instrumental and vocal education from a dynamical systems perspective. As music teachers' bodies tend to adapt to the needs of the learner and thereby flexibly switch between modeling, guiding and assessing the learning process to match the learners needs, their physical engagement has a pedagogical significance for learners. As such, music teaching and learning consists of an interactive experience in which both teacher and learner construct meaning through physical, verbal and musical behaviors (Simones, 2017). Thus, the instrumental and vocal teaching and learning process can be viewed as an emergent and dynamic phenomenon, resulting from the interactions between learners and the learning environment, including the music teachers: anything that happens at some point in time during the music lesson in the learner, will affect something in the activity of the music teacher and vice versa (Steenbeek and Van Geert, 2013).

Furthermore, we believe that the body of the music teacher can act both as an environmental and as a task constraint: through physical modeling and action demonstration teachers can scaffold the learner's music learning process; pedagogical gestures can function as visual representations providing additional musical, expressive and technical information, but can also act as an attentional anchor, channeling the learners attention; and touch can provide learners with a “felt-difference” which they can use to develop a more effective musical behavior. The musical, expressive and technical information provided by the music teacher's body has the ability to facilitate learners in searching and exploring solutions and aid them to become perceptually attuned to relevant music information (Abrahamson and Sánchez-García, 2016). Through their physicality, teachers can become a strong mediating factor, as they bridge an abstract and sonic realm to a concrete and physical world for learners, thereby creating a multimodal learning environment that gives learners access to a shared meaning of music making (Bremmer, 2015).

Even though research is starting to point toward the importance of the music teacher's body in instrumental and vocal education, questions still remain about a bodily-based pedagogy. For instance, in this article, we presented what a bodily-based pedagogy ideally could involve. However, research studies are only just starting to investigate whether or not a bodily-based pedagogy is more effective for teaching certain musical concepts and skills in comparison to language. This kind of information is relevant to know when music teachers consciously want to design-in constraints for their learners through the use of their body. Furthermore, current research into a bodily-based pedagogy strongly focuses on the technical aspects of learning to sing and play - leaving questions about the role of the music teacher's body in learning expressive aspects of performing music aside. Also, how does a teacher channel emotions so that the learner does not become overwhelmed by a task? When learners try something beyond what they know, this could heighten their emotional stress, perhaps hindering their learning process. Although Swaine (2014) suggests that through physical co-regulation with a teacher, emotional responses of learners can be regulated in ways that it enhances rather than diminishes their attentional capacity, little research has yet been done in instrumental and vocal education to explore this topic. More research into the role of the music's teacher body in instrumental and vocal education, holds the possibility to challenge, expand and refine the preliminary concept we have presented here.

Finally, we believe that a dynamic systems theory perspective on the music teacher's bodily involvement in teaching and learning could encourage music teachers and preservice music teachers to reflect on the use of their bodies as environmental and task constraints in the music learning process. Alibali and Nathan (2011) note that in teacher education an emphasis is found on a language-based pedagogy. However, by giving insight in the way the teacher's bodily engagement can provide constraints for learners, a discussion can be initiated on how the instrumental and vocal teachers' verbalizations and body-based constraints can work together to implement effective teaching, learning and assessing strategies regarding instrumental and vocal education.
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For approximately the past 30 years, we have been witnessing a re-emergent interest in learner voice from researchers, teachers, policymakers, and students themselves. This widespread movement foreshadows the potential for a shift of paradigm from a unilateral top-down directivity to an inclusive and dialogical decision-making process in school systems. Youth voice is crucial to reimagine education from a global, multi-stakeholder perspective, which can foster student engagement and promote meaningful learning experiences. While the interest on the learner voice has burgeoned recently in the field of music education, the body of literature in this field is still relatively small, and its impact in the classroom and policies is limited. That said, a few research studies have been led to study specifically the learner voice in music, both in- and out-of-school contexts. However, so far, we have not encountered any systematic attempt to integrate these findings into a broader framework, depicting the diversity and the commonalities of the young learner voice in music education. To bridge this gap, we completed a systematic literature review of the research studies that capture the essence of young music learner voices, a corpus mostly comprised of narrative and storytelling studies. We carried out a thematic analysis to explore how young music learners describe their own musical experiences and meaning-making in informal and formal musical contexts. The results emerging from this systematic literature review are organized into a framework representing young learners' perspectives on what they like and dislike about their musical experience. We propose practical implications resulting from this analysis for innovative pedagogical approaches and policies in music education, where the learner voice is inclusively engaged in a dialogical decision-making process. Finally, we explore avenues for promoting a more significant inclusion of learner voice in music education and research.

Keywords: learner voice, student voice, music, teaching and learning, systematic literature review


INTRODUCTION

In the past 30 years, researchers, teachers, policymakers, and students themselves have demonstrated a re-emergent interest in learner voice (Cook-Sather, 2006). This growing interest coincides with the endorsement of the United Nations Convention on the Rights of the Child by the United Nations General Assembly in 1989 (Mockler and Groundwater-Smith, 2015). One of the four principles stated in that convention is “respect for the views of the child,” which implies that the voice of the child is not only listened to but also taken into consideration in the decision-making process—a proposition that closely parallels the definition of the learner voice that we adopted (below). The burgeoning of interest for the learner voice is manifested, for example, by the creation of organizations such as Student Voice (https://www.stuvoice.org/), and initiatives such as involving students in school councils as part of school improvement programs (Whitty and Wisby, 2007).

The learner voice would benefit both the learners and the learning environments in promoting the development of 21st-Century skills in a context that adapts to the reality and needs of the learners today (and tomorrow). In that direction, Mockler and Groundwater-Smith (2015) argue that engaging in a dialogue with young people is a prerogative “if we are to realize the democratic, pedagogical and social aims of education in the 21st century” (p. 5). The learner voice movement foreshadows the potential for a paradigm shift from a unilateral top-down directivity to an inclusive and dialogical decision-making process in learning environments (Rudduck, 2007), where the learners are not only democratically involved but also made responsible for their own learning. This process is based on two mechanisms: (1) “a practical agenda for change” where the traditional deciders (e.g., the teachers) have the opportunity to better understand the learner's point of view and (2) “an important shift in the status of students […] and in the teacher-student relationship” where the students play an active (rather than passive) role in a more collaborative and less hierarchical “partnership” with their teachers (Rudduck, 2007, p. 587). Taking into consideration, the young person's voice is a philosophical position based upon the belief that children and teenagers are true “beings” (and not just “becomings”), and that their ideas and perceptions are valuable (Bragg, 2010).

While the interest on the learner voice has burgeoned recently in the field of music education1, the body of literature in this field is still relatively small, and its impact in the classroom and policies is limited (Spruce, 2015). That said, a few research studies have been led to study specifically the learner voice in both in- and out-of-school contexts. However, no systematic attempt to integrate these findings into a broader framework, depicting the diversity and the commonalities of the young learner voice in diverse music education contexts, has been made thus far. Hence, we don't have access to a general picture of the musical learner voice of the 21st-century which would inform researchers, educators, and policymakers about the interests, values, and needs of these learners; a picture that could, in turn, allow these professionals to adopt better-informed practices and policies. Furthermore, at the moment, we don't know to what extent the learner voice is listened to (or not) and taken into consideration (or not) in the fields of music education and research, both in and out of school.

This literature review aims to present the actual picture of the state of knowledge of the learner voice in music and to offer insights for future initiatives in that domain. In order to achieve this objective, we reviewed the literature in music where the learner voice is quoted integrally, as we are primarily interested in the learner's (and not the researcher's) perspective of music. We then carried a thematic analysis (Kuckartz, 2014) on the integral quotes from music learners, in order to address the following research question: “What are young music learners saying about their musical experience?”



SETTING THE SCENE


Formal/Informal Contexts and Learning

The link between the formal/informal notions and the learner voice might not be obvious at first glance, but it is underlying many aspects relevant to the learner voice in music education. This is a complex topic that will only be briefly addressed here as it is not central to our chapter2. Still, some elements of the formal/informal framework in music education can help to provide a better understanding of what learners express about their musical experience. First of all, it is worth noting that the formal/informal notions are not dichotomous; they fall on a continuum (Folkestad, 2006). Secondly, various components of the teaching and learning process can be qualified using the formal/informal framework (Folkestad, 2006). We will discuss two of them: context and source of learning. On one end of the spectrum, formal context would refer to learning that takes place within the wall of an institution (e.g., school band). On the other end of the spectrum, informal context would be learning that takes place out-of-school (e.g., a garage band; Folkestad, 2006). For its part, formal source of learning would be teacher-led while informal source of learning would be self- or peer-led (Green, 2002, 2008; Jenkins, 2011). These two dimensions are related, but a single learning experience is not always on the same position on the formal-informal continuum for both context and source of learning; informal source of learning can occur within a formal context and vice-versa. Finally, analysis of real-life learning situations reveals that the boundaries between the formal and the informal are rarely clear-cut; they are often blurred and subject to various points of view (Folkestad, 2006).



The Learner Voice: Definition, Impacts and Core Values

Throughout the world, including the United States, educational systems are based on adults' ideas about teaching and learning (Cook-Sather, 2002). In most schools today, only adults are responsible for the curriculum design (Biddulph, 2011). In fact, all dimensions of the learning environments (from the architectural design to the school report card) are, in most cases, determined, elaborated and reformed without consulting the ones that they are designed to serve (Cook-Sather, 2002). The inadequacy of this situation has been decried by several authors (namely by Cook-Sather, 2002; Mitra, 2014; Ozer, 2017) especially considering the context of the acceleration of social, environmental and technological changes, characterizing the 21st-century.

Listening to the learner voice implies rethinking established practices and authorities; decisions that were once taken by adults in silos are now discussed with the learners and, perhaps more importantly, their inputs can result in effective transformations. That being said, in the literature and in practice, diverse modalities have been labeled as “student voice” initiatives. As shown in Figure 1.


[image: Figure 1]
FIGURE 1. Levels of learner voice participation [partial figure] (Rudd et al., 2006, p. 13).


This model highlights how the learner voice can vary extensively in practice. On one end of the continuum, it could manifest itself in a non-participative, passive mechanism (Inform), which we could argue is not an authentic learner voice (more on this later) to, on the other end, self-determination (Empower). In view of the wide range of manifestations of the learner voice, how can this broad concept be defined?

In most cases, “student voice” refers to school environments. For example, Mitra describes the student voice as: “the many ways in which youth have opportunities to share in the school decisions that will shape their lives and the lives of their peers” (Mitra, 2008, p. 221). This definition, which is affirming the diversity of the student voice, is a good starting point for the discussion although it is restricted to the school context. However, as learning can occur in diverse settings, including community, education, and research, we argue that the “learner voice” can be heard and be part of the dialogue both in and out-of-school. Consequently to this postulate we propose the following definition of the learner voice: the process by which learners are listened to, consulted, included, take part, or take charge of the decision-making process or take action about their learning or their education in diverse contexts.

In July 2019, a Google Search with the query “Student voice” returned more than 2,000,000 results, while “Pupil voice” returned about 335,000 results and “Learner Voice” just above 80,000 results. Those requests, intentionally conducted without any domain specificity, offer a general insight of the popularity of the expression “Student voice” over “Learner Voice,” with a frequency that is approximately 25 times higher for the former. While conscious of the apparent consensus in favor of the expression “Student voice,” our preference for the expression “Learner voice” is not fortuitous and reflects our intention to broaden the contexts in which it can be part of the conversation. In the same fashion, as a learner doesn't, in fact, need to be a student to learn, there is absolutely no certitude that being a student effectively leads to learning (still, we acknowledge it does … in some instances). Hence, we prefer to use the expression “Learner Voice” throughout this chapter because it is concerned about what individuals who are engaged in learning, wherever it occurs—inside or outside the walls of an institution have to say about their learning. This position is also echoed in Walker and Logan (2008) who, after conceding that “student voice” and “pupil voice” are the most used expressions, prefer to use “learner voice” “to encourage debate on ‘who' the learner actually is, as today, the student (both adult and young), the teacher or even their parents are now often referred to as ‘learners' whose voices should be heard and acted upon” (p. 2). In this chapter, we focus on the young learner voice, “young” is broadly defined as under 18 years old, the age of majority in more than half of the countries of the world. However, we want to underline that, since learning can occur anywhere and at any age, the learner voice can be a useful concept in more diverse populations and settings, including, but not limited to, teachers, employees in a company or elderly learners.

Learner voice is crucial to reimagine education from a global, multi-stakeholder perspective. Not only listening to what young people have to say about their education, but also looking at how they can take on effective actions, can lead to improved teaching practices (Commeyras, 1995; Fielding and Bragg, 2003; Cook-Sather, 2009), and provide a sense of empowerment to the student and increase their motivation toward their education (Rudduck, 2007; Walker and Logan, 2008; Mitra, 2014). Even if this approach involves in-depth questioning of the actual modes of operation of our education systems, which can provoke resistance from stakeholders who find comfort in the policies that have prevailed for decades, learner voice initiatives can positively impact on the learner, their teachers/guides/facilitators, and their learning environment. Firstly, learner voice can foster student engagement and promote meaningful learning experiences (Walker and Logan, 2008). For example, it can lead learners to develop “greater sense of ownership over their learning, increased motivation, improved self-esteem, greater achievement, improved relationships with peers and educators and increased self-efficacy” (Walker and Logan, 2008, p. 2). Moreover, by taking an active role in decision-making and increasing their sense of agency, learners can experience a greater sense of responsibility and ability to communicate, which are crucial 21st-century skills (P21, P21). Less frequently discussed in the literature is the concept that teachers/guides/facilitators—which we will call “guides” from now on—can also benefit greatly from the learner voice. Effectively, listening to their voice, guides can build a new partnership with learners and, by receiving authentic feedback on their educational practice, develop more efficacious teaching skills or, in an ideal scenario, receive learners' confirmation that what they thought worked, actually worked effectively (Fielding and Bragg, 2003). Learner voice can also positively impact learning environments: when the learners are actively involved in the decision-making process, they tend to develop an increased sense of identity in their learning environment and build links with institutions outside their school, which benefits school reputation, image and dynamism (Fielding and Bragg, 2003).

Benefiting from the potential positive effects of the learner voice requires the implementation of best practices. Robinson and Taylor identified four “core values” of the learner voice:

1. A conception of communication as dialogue;

2. The requirement for participation and democratic inclusivity;

3. The recognition that power relations are unequal and problematic; and

4. The possibility of change and transformation (Robinson and Taylor, 2007, p. 8).

Following this model, authentic learner voice initiatives allow for two-way exchanges between teachers and students, are participatory and inclusive, challenge established power relations and allow for effective changes. That is to say that merely collecting students' feedback and not taking their ideas into consideration is not authentic learner voice.



The Learner Voice in Music

Despite the growing interest in the learner voice observed in the scientific literature (Gonzalez et al., 2017), the literature centered on the learner voice in music remains scarce (Spruce, 2015). Although this area is still relatively fallow in music, we consider the importance of reviewing the literature to draw a picture of the actual state of knowledge about the learner voice in music. The following questions were addressed:

1. What can we learn from the actual research on the learner voice in music?

2. How can the actual state of knowledge about the learner voice in music inform teaching and learning practices, and guide further research in that field?

To address these questions, we completed a systematic literature review of the empirical research studies on the learner voice in music.




METHOD

We consulted four databases (ERIC, RILM, Music Index, and Education Source) between the 11th and the 14th of June 2019. The research criteria were: (“student voice” OR “learner voice” [in: all fields]) AND music [in: subject]. Only peer-reviewed research studies were retained. At this stage, a total of 47 records were found; 39 records remained after excluding duplicates (see Table 1).


Table 1. First search details.

[image: Table 1]

We conducted a second search, with similar criteria, with (“pupil voice” [in: all fields]) AND music [in: subject]. Table 2 presents search results in each database.


Table 2. Second search details.
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We then screened our results, using the following criteria:

a) The source is peer-reviewed, written in English and published after 2005;

b) The main theme of the research study is music;

c) The source comprises integral and significant quotations from young musicians about music.

We purposefully restrained our keywords to include only research studies that explicitly investigated the student/learner/pupil voice in music. As our intention was to draw a picture of the actual state of knowledge in this domain, we focused on the literature that has been published within the last 15 years.

Only 7 records matched our criteria: Countryman (2009); Howell (2011); Lowe (2012); Evans et al. (2015); Black (2017); Kokotsaki (2017) and Lowe (2018).



ANALYSIS

We coded all the excerpts where the learner voice was quoted integrally in the retained literature, using NVivo 12 software (Mac version). Quotes that were not standalone (i.e., those not meaningful when taken out of the source) were excluded. Only the young person quotations were analyzed, to avoid influences from original researcher interpretation. Our objective was to re-analyze the data and leave out, to the extent possible, the initial researcher perspective and stay as close as possible to the learners' words. Given the limited quantity of sources retained, we chose to analyze the literature in a two-step process. Firstly, we adopted a micro approach, analyzing each paper individually in order to bring to light the key elements that emerged from each source retained. Secondly, we adopted a macro approach, looking at the literature from a transversal and synthetic perspective, to identify the recurring themes in our corpus. That is to say that we searched for recurring themes throughout the sources retained and organized them into broad categories. This multi-stage process of categorization and coding is described in detail below. Thirdly, after our main analysis was completed, we read all sources in their entirety in order to identify the main methodological characteristics, population, context and research objective of each study (as presented in Table 3). These studies encompass a wide range of music-making practices, thus offering a multiperspective understanding of the learner voice in music.


Table 3. Summary of the literature retained.
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Specific Analysis—Open Coding Structure

After coding all the participants' quotations, we ran a word frequency request to get an initial overview of our data. The fifty most frequent words in all the participants' quotes are shown in Figure 2.


[image: Figure 2]
FIGURE 2. Fifty more frequent words.


We grouped these words into main themes. The frequency of the first word on the list determines the position of the main theme (e.g., “like” appeared more frequently than “music” so “pleasure or well-being” appears before “music”). The words listed under each main theme appear in order of frequency of appearance. All the words that were not meaningful when taken out of context were regrouped under the category “ambiguous or less significant.” The themes (excluding “ambiguous or less significant” words) that can be derived from the music learners voice 50 most frequent words were, in order of importance, related to (1) pleasure or well-being; (2) music; (3) action; (4) learning environment; (5) people; (6) desire and (7) receptivity. See Table 4 for more details on this categorization.


Table 4. Main themes in participants' words.

[image: Table 4]

After running the word frequency search, which offers a surface perspective on our data, we moved toward a more in-depth approach. We did an initial thematic analysis of our data, using an inductive categorization. That is to say that all the learner quotes were coded using an open structure, creating new categories for each emerging theme. The categorization tree was developed, structured and refined throughout the coding process. All quotes relating to music, either directly or indirectly, were coded in order to explore how young music learners describe their musical experiences.

After reviewing the resulting categorization tree and our coded extracts, we realized that the O'Neill (2016) framework3 could provide a valuable, transversal perspective on our data. An adaptation of the five categories she proposed, effectively encompassed most recurring themes in our sources, thus providing an appropriate lens for a better understanding of the student voice in music. See Table 5 for the five categories from her model, along with their definitions.


Table 5. O'Neill (2016) categorization [adapted].
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Traversal Analysis—Coding Structure

Using this basic, five items, categorization, we completed a second coding pass of all excerpts by recoding all the learners' quotes using a mixed coding approach (L'Écuyer, 1987). In other words, we used an initial categorization tree (i.e., O'Neill's framework) in conjunction with the possibility to create new nodes throughout the process, adding new categories and sub-categories when deemed relevant. During this categorization process, we realized that all the categories comprised in the O'Neill framework were related to what learners liked, so they were grouped under that parent category. We also encountered several quotes where learners explicitly described what they disliked, hence we created this second parent category. We also created a few sub-categories under the dislikes: disconnected from their main interests, non-experiential approaches, limitations to learning opportunities, limitations to well-being and teacher's attitude, and under the five categories from the initial O'Neill categorization: of learning, … opportunities, of well-being, with goal(s), with instrument(s) OR music, with peer(s) OR teacher(s), find MY voice and technologies). These subcategories offered a greater degree of precision for the salient themes encountered in our corpus. Our final categorization resulted in a dichotomous framework, opposing what the learners liked to what they disliked about music, music-making, and music-learning. Table 6 presents our final categorization tree along with the definition of each category.


Table 6. Final categorization based on O'Neill (2016).
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RESULTS

The literature is initially analyzed from a micro perspective, discussing what stood out from each research paper. Then, all sources are discussed from a transversal perspective, synthesizing the views of young music learners about what contributes to and impacts on, their musical engagement and the meaningfulness of their musical experience.


Specific Results

We kept a journal while coding our sources. In the journal, we noted the themes that stood out from the learner voice for each paper. After coding was finished, we confronted our coding with the notes in our journal, attempting to grasp the salient elements in the discourse of the learners. Here, the frequency of occurrences of each theme was less important to us than how striking a peculiar quote was or what could be understood between the “lines” of the learner voice.


Black (2017)

Black documented the lived experience of a secondary school jazz combo through interviews (N = 3). First of all, this study revealed that building confidence (coded under the category well-being) was an important and valuable consequence for the learners participating in a jazz ensemble. Learners also mentioned that they valued learning and sharing their learning with their peers. Also, the importance of relationships, horizontal decision-making and shared purpose were strongly emphasized by the participants. On a less positive note, the learner voice also implicitly suggested that traditional teacher-centered learning promotes teacher dependency, even when manifested in a less formal context: “You've never been taught to do this, so how can you expect to be able to do it? [laughs] You can't” (p. 351). This quote implicitly reveals the student's belief that learning always occurs through teaching—and that it cannot be self-directed. Hence, despite all the perceived benefits of participating in a jazz combo project, it might also have lesser desirable outputs such as involuntarily leading the learner to interiorize that one can't learn by himself.



Countryman (2009)

Countryman studied the experiences of students involved in high school music programs. She interviewed 33 former high school students (aged 19–25), 1–6 years after their high school graduation. The salient theme emerging from her research is the high value learners placed on the social connections that initiated and created through music participation. The participants in this research seemed to be relatively engaged in their music learning, but the glue that held most of them together and kept them involved in their music program was their social relationships. Social connections were so essential for some that they explicitly insisted on the fact that, for them, friends are more important than music, for example:

“(JC [Researcher]: Why did you continue with the band all the way through high school?) Consistency, for one thing. I'd been doing it for so long ~and the stigma of walking away ~ if I walked away from it I'd be walking away from my friends. It was all about the friends, not about the music.” (p. 94)

“I was there because of my friends. I got the music because of it.” (p. 95)

“I liked being a part of a musical group. I liked the kind of music we played, and also just the people. I had a lot of friends in music that had been in the orchestra since junior high. So, you have your friends in the group and it's fun.” (p. 95)

An interesting explanation for this process of bonding through music-making from one learner is that it implies sharing emotions with others, as explained in the following excerpts: “I was so close with those people because you're displaying emotion every single day” (p. 105) and “There was the shared experience of going through this together” (p. 94). Still, for some learners, the social bonding that was prevalent between them and their peers was not necessarily present with their teacher: “the conductor was not part of the equation at all ~ not on the same playing field.”

Other elements that appeared to be highly valued by the participants of this research were the ideas of: finding their own voice, empowerment and ownership. While some high school music programs adopted a traditional teacher-directed model, other programmes were encouraging students' initiatives, such as choosing repertoire or self-leading rehearsals. In that direction, learners emphasized the importance of playing the music they wanted to play:

“Jazz night in Grade 11. we had the round tables and candles. that was my first occasion where I performed in a small combo that we totally did by ourselves. KN chose the song and we rehearsed all on our own – I absolutely loved it. That was my favorite situation of all time.” (p. 102)

Many of them also discussed how soloing was important to them, for example:

“It was just so fun. It wasn't just fun. it was more than that ~like the first time I ever had a solo people just went nuts. They said things like ‘I didn't know this was in you!' I didn't know this was in me! That's a good feeling to have.” (p. 101)

Finally, participants in this research valued music for its experiential nature, for example: “And I think you have a lot to talk about, because music ~ it's a lot more out of school ~ it's music! Unlike other courses, music is more of an experience” (p. 105).



Evans et al. (2015)

Evans et al. studied the implementation of an informal music learning approach (Musical Futures) in three secondary schools in Wales. They conducted 4 focus group interviews with groups six to eight learners (aged 11–14). The learners involved in this project reported a positive experience overall. Quotes from learners show how they globally valued their informal learning experience, namely because it involved playing music that they liked: “It's just, like, all the bands we listen to—it's good being able to play what they can play” (p. 7) making choices and learning various skills. This positive value is also manifested by the sense of engagement many learners participating in this study expressed toward their music learning. For example, the following quote illustrates how young learners were engaged enough in music to form their own garage band: “We started off practicing at lunchtime in the practice rooms but that, couldn't get much done in the hour so we started doing it out of school then so/ [interrupted]. Learner 2: In a garage [laughs]. Learner 1: In a garage—the neighbors don't really like us” (p. 10).

However, despite a globally positive experience, the project was not without tension. One prominent cause of tension was the perceived differences in terms of musicianship between peers:

“It's a lot more difficult when umm, there's only one person in that group whose only got the weakest point and it's like everyone else is stronger at their own—that's when it gets a bit tricky, because that's when it seems to build a bit of an argument about it because we can't really swap because the whole group has found their strong point but there's always one person who still hasn't found their strongest point yet.” (p. 11)



Howell (2011)

Howell studied music-making and musical understanding among newly arrived immigrant and refugee children. More specifically, she interviewed three newly arrived children (aged 11–14) attending Melbourne English Language School in Australia who experienced composition (songwriting) activities. Participants in this research mainly described factually their learning experience. Yet, the learners described how they valued composing, for it meant creating their own music:

“The music we play… it comes from our heads, not from a book…” (p. 37)

“We think it up by ourselves. We do it by ourselves.” (p. 37)

These perceptions of ownership contributed to the participants' positive appreciation of their music-making experience.



Kokotsaki (2017)

Kokotsaki studied the pupil voice and attitudes to music during the transition to secondary school in six schools from the North East of England. Three of these schools where data collection took place were selected for the transition strategies they had in place and were labeled as “good practice” schools. The remaining three schools had no such strategies in place and were labeled as “need to improve” schools. Kokotsaki used a mixed method approach combining focus group interviews and the Attitudes to Music questionnaire. The qualitative data we re-analyzed here are based on 97 focus-group interviews, with 4–5 pupils in each group (the pupil's age is unspecified, but they are in Year 7, which usually corresponds to 11–12 years old).

The salient theme in this research is that learners place a high value on music, especially when it is taught from an informal approach, for example: “I love it when we do practical work but not when we do work (writing)” (p. 11). They seem to enjoy the experiential dimension of music: collaborating, playing, practicing and learning various instruments. However, learners seem to be often taught with formal teaching approaches, which are associated with what they dislike about their music lesson, such as sitting, writing, hard work and tests: “Our first teacher was better—now we're just doing piano and we used to get out the drums and the tambourine and all that; the teacher let us be our own musician” (p. 32). Directive teaching approaches centered on a single instrument and/or paper and pen activities appeared to be detrimental to learner's appreciation of their school music lessons.



Lowe (2012)

Lowe studied the values and beliefs that students in their first year of secondary school attached to learning an instrument, and the impact of the instrumental lesson upon these values and beliefs. He conducted eight focus groups with 48 students (aged 12–13) from Australia. What stands out in this paper is the link between learners' appreciation (or not) of their teacher and the value they place on music. Positive teacher attitudes and competencies appear to be strongly correlated with musical engagement:

“I like to go to lessons because my teacher is really nice and he's an inspiration to us all. My saxophone teacher, he plays the instrument like really, really well so he always plays to me, like how he plays, like really, really good pieces so that I can know how I will sound maybe 1 day if I keep practicing and stuff—it's sort of like inspiring.” (p. 11)

However, in the opposite direction, perceptions of teacher incompetency or poor pedagogical approach leads learners to disengagement:

“In my first year in Year 6, the first year I was playing, we had a really bad teacher and he always just set lots of homework and he wouldn't do very much at all. He didn't bring his trumpet in so he didn't play it at all, he'd just tell us what to do. And there was about…there was five people offered the position of the trumpet. Everyone took it up and then by the end of the year there was only two left. Lots of people had just quit and dropped out and I was actually thinking about it until I asked in the office and they said we were getting a different teacher for next year. So that's the only reason I stayed.” (p. 15)



Lowe (2018)

In this research study, Lowe examined students' feedback following participation in an alternative large-scale cooperative music ensemble festival in comparison to traditional competitive festivals. More precisely, the author defines a competition-festival as a school ensemble contest where the performances standards are rated externally. For its part, a cooperative festival is defined as a music ensemble event focused on enjoyment, cooperative and motivational outcomes and where the performances are unrated. This research was conducted in Australia. A total of 345 students completed a survey comprising 21 items and a section for comments. All of the students surveyed had just participated in a cooperative-festival and most of them had participated in a competition-festival in previous year. As the subject of this last research is very specific, discussing the impact of a singular, punctual event, it conveys less transferable data. Still, what can be perceived from the learners' voice in this study is that they appreciate being part of a large, good-sounding ensemble with friends and listening to high-achieving musicians as a source of inspiration.




Transversal Results
 
The Liked and the Disliked

As shown in Figure 3, all categories that pertained to the “dislikes” can be related to a mirror category within the “likes.” That is to say that overall, most learners were consequent; when considering an element as positive, they also described its opposite as negative. For example, learners quite eloquently described how they liked becoming aware of learning:

“Before I could only play the guitar, but when I came here I could play the drums, piano and guitar.” (in Kokotsaki, 2017, p. 13)

“I enjoy playing the piano, learning new music, singing.” (in Kokotsaki, 2016, p. 22)

“I'm happy to adapt now, and this is not even as a musician, this is just in general. I wouldn't say before the combo, I was particularly adaptable, I would just kinda do what I was gonna do, no matter what.” (in Black, 2017, p. 348)

“[…] learned loads of things. I've no idea how to read music [inaudible] but, like, I go on YouTube and I, umm, I search for things but then, I also make my own music as well.” (in Evans et al., 2015, p. 13)


[image: Figure 3]
FIGURE 3. Likes, dislikes and how they relate to each other.


As shown in the previous examples, learning in the music lesson can be highly varied. In addition to the expected (and recurrently mentioned throughout the retained sources) learning of instruments or new songs, some participants also mentioned learning to adapt to diverse situations and transferring this skill into their “normal” (non-musical) life. Other participants discussed acquiring the ability to be autonomous in their music learning and to learn songs by ear. An overarching perception, shared among the majority of participants, is that musical learning experiences are enjoyable and generate excitement:

“I think I haven't stopped learning things from first year up until now. I'll probably keep going until whatever stage … I mean, if combo hadn't taken place, that band probably wouldn't exist, so that's really cool [laughs].” (in Black, 2017, p. 352)

For many learners, experiential approaches seem to be correlated to the perceived value of their learning experiences.

“In English, you do a lot of writing and study techniques. In music, you still have lots to remember but you do this by practicing and experiencing them rather than writing them down.” (in Kokotsaki, 2016, p. 22)

“Music is one of the most interactive subjects.” (in Kokotsaki, 2017, p. 22)



Zones of Conflict

Despite the wide variety of contexts studied in the sources we retained, there were very few apparent zones of conflict in the learner's discourse. Effectively, beyond their age or the context of the research they took part in, they were on the same page on the vast majority of topics they discussed. More precisely, in all the excerpts, two topics emerged as potential zones of disagreement: liking inclusivity vs. disliking wasting time and liking playing keyboards vs. disliking playing only the keyboard.

First of all, many participants evoked an appreciation for the inclusivity of their musical experience, where everyone was welcomed to participate and accepted as a whole, with their strengths and weaknesses. For example:

“Music's a haven for people that, even if they aren't accepted socially you know, they go to anything in music and they are accepted. That's why I loved that life. Everyone in music is interesting. Everyone in music got there their own way. There were a lot of trend setters, trend breakers; there were a lot of people who didn't care what other people thought.” (in Countryman, 2009, p. 104)

“'It is a lesson where everyone in the class can get involved, so when we come into the classroom we are all happy.” (in Kokotsaki, 2017, p. 11)

While some learners valued inclusive music learning contexts, others mentioned that they disliked “wasting” time. In such instances, one of the causes that was attributed to inefficient class time management was unequal levels of aptitudes within their group:

“Sometimes you'll be in a group lesson and then the people with you aren't as good as you are because they haven't been playing as long. And so, you have to go back to the beginning of it and go through it all again.” (in Lowe, 2012, p. 14)

Such comments were formulated by learners who perceived their own level in music as superior to those of some of their colleagues who, in their opinion, were slowing down the group. Another potential zone of conflict was related to keyboard use in class. Some learners described playing the piano as something positive that they would like to do more of during their classes: “We didn't have much time on the keyboards. Whenever we were on the keyboards, it was to prepare for a test” (in Kokotsaki, 2017). However, others included playing the piano among the elements that they disliked about their music lessons:

“It is nearly all the same; we have to listen and then play something on the piano.” (Kokotsaki, 2017, 2016, p. 29)

“We don't do composing a lot—all we do is play on the piano and sometimes we get in groups and do questions, it's boring.” (in Kokotsaki, 2017, p. 27)




In Summary—What Are Young Music Learners Saying About Their Musical Experience?

The vast majority of the young music learners in the sources retained expressed that they like to learn music and to be actively engaged in their learning: they do want to play music, to create, to help each other, to realize projects, to be creative and to express themselves. However, what also stands out from the literature is that some current teaching approaches are not only unsupportive to help the learners to realize these powerful driving forces, but also seem to hinder them. For example, most music learners (a) don't like to be lectured and tested, they prefer to be active in a collaborative and non-stressful environment; (b) don't like to be directed in a top-down approach, they want to take part in the decision-making process, and (c) prefer not to specialize too quickly: they value learning various instruments and songs. A pedagogical approach based on these preferences would arguably promote learners' engagement as well as their development of 21st-Century skills. Hence, why are some music teachers still choosing to go against the grain and adopt a more formal approach (as shown in Lowe, 2012; Kokotsaki, 2017).




DISCUSSION

(We should) play the actual instrument rather than looking at a picture of an instrument.

(Participant in Kokotsaki, 2017, p. 29).


What Can We Learn From the Actual Research on the Learner Voice in Music?

This literature review has shown that, despite the growing interest in the learner voice in education, research explicitly interested in the learner voice in the field of music is still limited. Given the relatively limited number of studies that have covered the subject so far, it is difficult to generalize any conclusions regarding the learner voice in music. Hence, we posit that more research is needed, with larger samplings, to provide a broader picture of the music learners' likes and dislikes in diverse contexts, both formal and informal. Documenting a greater number of music learner voices, more specifically exploring their zones of convergence or divergence and the factors underlying their views of music teaching and learning would represent a valuable contribution to the field. That being said, young people's voices are constantly evolving, and their perspectives, ideas and preferences will vary depending on the context in which they are collected. We therefore suggest that great care is taken in transposing the conclusions of one research study from one context to another, as such an approach might not always meet the needs and expectations of the participants.

Furthermore, we observed an important gap between the research methods implemented in the sources analyzed and the actual discourse on the learner voice. Effectively, while the research studies we reviewed were above all listening to the participants, most current learner voice theories agree on the idea that merely listening to the learners voice is not enough; authentic learner voice should promote empowerment and agencies of the participants (Rudd et al., 2006; Rudduck, 2007). This calls for a need to include the learners in sustainable ways throughout the process of decision-making, both in their educational settings and learner voice research.


How Can the Actual State of Knowledge About the Learner Voice in Music Inform Teaching and Learning Practices, and Guide Further Research in That Field? Pedagogical Implications of the Learners' Likes, Dislikes and Zones of Conflict

Following what we have learned from the music learner voice, a few actions can already be implemented in music education. First of all, traditional one-to-one musical lessons centered on developing a specialization on a single instrument and sanctioned by a yearly exam seems to be alien to what most learners value. Effectively, while an inspiring teacher was valued by the learners, social connections with peers appeared to prevail for them. Secondly, we believe that it is crucial to be under the assumption that learners like to learn; music learners clearly expressed that they want to learn and that they do not like to “waste” time. However, they are also quite clear on how they prefer to learn. In a single word: experientially. They like to “learn by doing,” or more accurately, “learn by playing,” and not by “working.” They also like to be empowered and to make their own choice. Finally, learners like to teach. The learners expressed repeatedly that they value sharing what they have learned with their peers. Based on the important potential of learning-by-teaching as a means to consolidate learning (Duran, 2017; Koh et al., 2018), we believe that this approach should be more exploited in music teaching and learning.

If, as music teachers, our goal is to instill and nourish the love of music and music-making in our learners, top-down directive teaching approaches and formal testing might be counterproductive. If it hinders the engagement and motivation of the learner, what is the added value of a pedagogical approach tailored to meet the requirements of a final exam based on criterion that are disconnected to the learner's interests? Following our analysis, we propose a few innovative teaching and learning approaches in music education, where the learner voice is inclusively engaged in a dialogical decision-making process.


With these goals in mind, we suggest the following avenues for promoting a more significant inclusion of learner voice in music education and learner-centered approaches and practices:

• explore avenues to build and realize the full potential of social connections with peers

• ask learners what THEY would like to learn (instrument, repertoire, other musical and non-musical skills, such as recording or communication)

• ask learners HOW they think these learning goals should be approached

• include learners in designing lesson content, home practice goals, and long-term aims

• consult learners regularly about lesson content and method and ACT upon what they expressed, offering an authentic potential for changes and transformation

• include learners in discussing, implementing and evaluating these transformations



With these goals in mind, we suggest the following avenues for promoting a more significant inclusion of learner voice in music research:

• ask learners what THEY would like to investigate (research question and objectives)

• ask learners HOW they think these questions/objectives should be addressed (method)

• include learner in designing an experimentation (e.g., a specific program)

• consult learners more than once (e.g., at the beginning and at the end of a research project) and ACT upon what they expressed, offering an authentic potential for changes and transformation

• include learner in discussing, implementing and evaluating these transformations




And Now?—Exploring Further Research Avenues

In all the sources retained in this literature review, researchers listened to the learners' voice. We posit that this innovative approach conveys the potential to bring both significant and positive changes to music teaching and learning, as long as actions are taken following what leaners expressed. Effectively, coming back to our initial learner voice definition4, participants in these research studies were listened to and consulted. However, they were not included in the decision-making process and even less so invited to take action about their learning or their education. This is where the gap resides in current music research on the learner voice. Firstly, none of the research design included taking action in line with the ideas, perspectives or experiences expressed by the learners. Secondly, in all the literature reviewed, none included the learners in the research design, data collection, and analysis or dissemination of knowledge. That is to say that the learner voice was “listened to,” but that “the possibility for change and transformation” (Robinson and Taylor 4th core value) was more or less absent in those researches. This would represent an important step to take in the field of research on the learner voice in music. Similarly, extrapolating from the second limitation of this literature review, further research on the learner voice could place a special attention in providing access to all raw data (e.g., full verbatim and/or recording of the interviews). Such a practice would offer more visibility to the leaners voice and could potentially contribute to maximize its impact “on the ground.” In that direction, Kokotsaki (2017) stands out in our literature review for it provides, in the Appendix a multipage table featuring over 200 participants quotes associated with every “categories of description” she used for analyzing the interviews conducted. This is an interesting avenue for dissemination of knowledge if publishing whole raw data transcripts is not feasible. Using online resources for storing and sharing raw data would be another avenue to explore in learner voice research.

For example, in Black (2017) the participants described how participating in a jazz band combo influenced their musical and non-musical development, thus validating the positive impact of informal learning in a formal environment of jazz-learning experiences. While the learner voice was heard, it was when the researcher-teacher deemed it appropriate and about what he decided to discuss. Furthermore, apart from the research results, what the learners expressed did not result in changes and transformation of their music learning experience.

Hence, we argue that it is now time that music education take a step further and begin to listen also to the learners prospectively instead of just retrospectively. That is to say that listening to the learners' voice should occur BEFORE planning and implementing a data collection, WHILE the data collection is going on, and AFTER the data collection. Furthermore, it is equally important that actions be taken that are congruent with what learners have expressed. It may also be beneficial to include the learners in the research process and allow them to be agents of the transformation they promote.




Limitations

The first limitation of this literature review is the small number of sources we analyzed. This testifies to the relatively scarce number of research studies explicitly focusing on “the learner/student/pupil voice” in music. This limitation, therefore, reveals a promising avenue for future research on this topic in music. The second limitation of this literature review is that we are using secondary sources to access the learner voice. As we are re-analyzing quotations from published papers, our results are undoubtfully tinted by the researchers' lenses. Effectively, the researcher made various decisions both during the data collection process and when choosing which quotes to include or not in their publications, based on their own perspectives and interests. Such decisions oriented the participant's discourse and the choice of the published quotations. This limitation brings to light an important question for further reflection in the field of learner voice research: how can we faithfully document and disseminate results in the learner voice?



Personal Reflection

Reading and analyzing this literature made us both sad and hopeful. It made us sad because we listened to so many frustrated voices who wanted to “play” and collaborate but were constrained by rigid structures and teaching approaches. It made us hopeful because whether in a creative classroom or not, music learners from all around the world expressed their desire to learn, teach, share, and create; all we have to do as music educators is to facilitate these noble inner drives.
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FOOTNOTES

1For example, the 27th European Association for Music in Schools (EAS) and the 7th European ISME Regional Conference in Malmö (Sweden) organized their common conference on this theme (“The School I'd Like”) in May 2019.

2For a more comprehensive discussion on the formal/informal framework in music education, the reader could refer to Folkestad (2006), Green (2002); Green, 2009, Jenkins (2011), Mak (2006), Schippers and Bartleet (2013) and Veblen (2018), among other.

3This framework was developed for the Work on the waterfront intergenerational learning: Guidebook for educators. A cross-curricular arts and civic history program for elementary and secondary classrooms project. It was then reused by O'Neill and Dubé to analyse the data of their SSHRC funded project: Understanding young musicians' transformative music engagement: Integrating collaborative participatory learning into individual music learning contexts (https://www.music-engagement.com).

4The process by which learners are listened to, consulted, included, take part, or take charge of the decision-making process or take action about their learning or their education in diverse contexts.
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Institutions that teach Western classical music in higher education in the West have been increasingly reliant on international students from Asia, particularly China, to fulfill recruitment targets. This article examines research in music performance tuition and the general higher education literature on pedagogy for international students. After demonstrating that Asian musicians feel the presence of a covert racial and cultural prejudice caused by assimilationist values in both Western classical music and in higher education, it reviews various approaches to teaching international students in higher education and brings this into dialogue with research on music performance pedagogy. Identifying various pitfalls of attempting to promote a greater awareness of students from different backgrounds, such as stereotyping and the indiscriminate use of racialized discourses, it argues nonetheless that a greater sensitivity to cultural difference is needed in music performance tuition. By reconsidering through an intercultural lens what teachers currently do and their beliefs about music and teaching that they transmit to their students, music education research can play an important role in breaking down assimilationist attitudes to the performance and teaching of Western classical music.
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INTERNATIONAL STUDENTS IN MUSIC CONSERVATOIRES

Higher education today is an international business (Maringe and Foskett, 2010). Students from Asia, particularly China, form a large proportion of students who travel from East to West for their education. Western or Western-style conservatoires and music departments in the UK, Europe, US and Australia are the beneficiaries of this movement, facilitated not only by a general impetus to gain degrees in the West, but by the relative popularity of Western classical music tuition in China. For instance, a 2019 press article suggested that though there are 11 conservatoires across China, the highest achieving of the cited 40 million Chinese students who play the piano had chosen to go abroad for their education (Imam, 2019).

How do these students fare in their education in the West, though? This article examines research in music performance tuition and the general higher education literature in respect of pedagogy for international students. It reviews research on Asian musicians in classical music that show the presence of a covert racial and cultural prejudice caused by assimilationist values in both classical music and in higher education. After reviewing various approaches to teaching international students in higher education and bringing this into dialogue with research on music performance pedagogy, it asks whether focusing on culturally specific perspectives can benefit teaching and learning for performance students in classical music.



CULTURALLY SPECIFIC PERSPECTIVES IN MUSIC HIGHER EDUCATION RESEARCH

Allemann-Ghionda describes “a change of paradigm in social sciences in the twentieth century in the emerging importance and even pre-eminence of culture as an analytical category at the same level as social class, sex and gender, and age” (2009, 135). Seen through this lens, it is a notable feature of most research into music performance pedagogy in higher education that whilst factors such as age or gender are routinely used as variables for sorting participant data, the culturally specific knowledge that arises from a focus on ethnicity is not. Research on teaching and learning in music performance has encompassed topics such as differences in how students and their teachers perceive the one-to-one teaching experience (Gaunt, 2008; Carey and Grant, 2015) and pedagogical strategies designed by teachers to develop students' self-awareness and autonomy as learners (McPhail, 2013; Carey et al., 2017). Communications between teachers and students have also received close attention, such as verbal and non-verbal interpersonal interactions (Zhukov, 2012), the meaning of teachers' behavior and hand gestures (Simones, 2019), and psychoanalytic perspectives on intersubjective processes in teacher-student dyads (Collens and Creech, 2013).

One might suppose that all of these aspects of pedagogy would be underpinned by understanding of the different learning cultures that international students bring to their conservatoire studies. So why the oversight of culturally specific perspectives, this in spite of the added dimension that such an approach would no doubt bring to teaching classical music to a diverse student body? After all, international students are not a new phenomenon to music performance in higher education. Could the reverse be true, indeed—that the very normality of international students to the conservatoire setting renders them invisible as a separate category needing special consideration?



BARRIERS TO ADDRESSING CULTURALLY SPECIFIC PERSPECTIVES IN HIGHER EDUCATION

Despite the increasing internationalization of higher education over several decades in the West, there has been much criticism of how this has been put into practice. A focus on the economic benefits without considering the effects on international students themselves (Haapakoski and Pashby, 2017), or a celebration of a superficially multicultural campus environment, unaccompanied by alterations to curriculum or pedagogy, has been criticized as re-enacting colonial relations (Sharma, 2004, p. 105). In English speaking countries welded to a “one nation—one language” model (Fashanu et al., 2020, p. 193) this would seem to be supported by an underlying philosophy, rarely explicitly expressed, that international students or students from cultural minorities should assimilate into the host learning culture (Ladson-Billings, 1996, p. 248; Allemann-Ghionda, 2009, p. 137). However, criticism of positioning international student education as an intercultural enterprise—that is one in which there is some sort of an exchange of cultural knowledge and values rather than a one-way transmission from host to “visitor”—has met with challenges from a progressive perspective too, that argues that equality and social justice cannot be achieved by a focus on ethnicity alone, or that socio-cultural plurality goes beyond rigid categorizations of this kind (Allemann-Ghionda, 2009, p. 138).

But what of Asian students in conservatoires or music performance courses in particular? According to accounts by Asian performers of Western classical music, the assumption that it functions as a “universal language” uniting peoples beyond words is routinely seen as the core of the problem. That Western classical music's emphasis on the composer and “the work” has rendered performers invisible to both audiences and critical scholarship is seen as an important factor (Yang, 2007, p. 2; Yoshihara, 2007, p. 4). However, Asian musicians are further undermined by a universalist discourse that at the same time as outwardly proclaiming Western classical music for everyone, also keeps a firm grip on this music as a pinnacle of European art. This has the effect of undermining Asian musicians, making their participation feel unnatural (Yang, 2007, p. 16).

Yoshihara points out that unlike jazz, hip hop, and folk musics which have overtly claimed to have originated with particular racial and ethnic groups, Western classical music does not cast non-Western participants as outsiders, but rather sees their participation as a mark of their ability to assimilate into European culture (Yoshihara, 2007, p. 4). For instance, consider Lorin Maazel's statement:

It could very well be that one of the most important defenders of classical music will be found in the country of China…. I think the Chinese people, who have shown their passion and very, very high sense of aesthetics, are an ideal spawning ground for burgeoning interest in classical music (Huang, 2012, p. 162).

Huang cites Maazel as positive recognition of a new Chinese contribution to Western classical music. However, the statement is a double-edged compliment, doing the work of confirming both that this Western art form is in need of “defense,” a preservation of the European tradition (rather than, for instance, “rebirth,” “innovation” or “re-invention”), and that approval is conferred, from a position of cultural and perhaps even moral authority, on “the Chinese people” because of their possession of cherished European values (“passion,” a “very, very high sense of aesthetics”).

The quote's double-edged nature also demonstrates another feature of the discourse on Asians in Western classical music; that on the surface statements that might seem unobjectionable, even complimentary, are in effect undermining. For instance, the designation of Asians as the “model minority” (Yoshihara, 2007, p. 4) can be read as turning on the ambiguity between “model” as something we should all aspire to copy and “model” as something that is but a copy of the real thing. In a study of how Asian musicians taking part in the Jean Sibelius Violin Competition were represented in the Finnish media, Leppänen (2014, p. 19) found accounts rife with “everyday racism,” defined as a racism that “becomes evident only by reading them critically and carefully” (2014, p. 21). That the words race and ethnicity were not explicitly referred to in the commentaries, despite the finding that musicians' identities were continually categorized along these lines, underlines the hidden nature of much of the discourse on Asian musicians.

But what are the effects of this covert undermining of Asian students? This is an area of investigation that merits more attention, as the most informative studies to date have been by Asian Americans (see for instance, Yang, 2007; Yoshihara, 2007; Wang, 2019) and not musicians from mainland China or other East Asian countries. Wang's autoethnographic account of her piano studies in Western classical music in the US and UK, even as a high achieving, competition winning student, show how dissonances between dominant normalizing discourses and personal experiences can lead to feelings that the problem is not “out there” but with oneself:

…doubts about my own ability to communicate in the musical language began to form, born out of negative experiences at competitions, judgements from established musicians, struggles during practice…. I had the idea that, since music was a language for everyone, and I was struggling to speak it, then I must have been the problem (Wang, 2019, p. 190).

This finding of unexamined racial and cultural prejudices encoded in central tenets of Western classical music and its education is a troubling outcome for students, teachers and institutions alike. It would seem that there is a danger that students are at double risk of marginalization in their host institutions from an expectation of assimilation encoded into the values of Western classical music on the one hand and, on the other, from an ill-thought out approach to international students in general. The literature on both mainstream higher education and music performance tuition is now brought into dialogue in order to assess whether pedagogical approaches and strategies aimed to improve the teaching of international students can be productively applied to a music performance context.



ENGAGING CULTURALLY SPECIFIC PERSPECTIVES IN TEACHING

A major criticism of higher education institutions has been that courses of study are geared toward home students as default and that support for international students both before and after student orientation at enrolment is limited (Madden-Dent et al., 2019, p. 1004)—all this notwithstanding the fact that in some countries, the latter are, in effect, subsidizing the former. To remedy the cultural misconceptions that have arisen around teaching and learning, attempts have been made to demystify the prior understanding that Asian students bring to their studies.

A typical example of this is given by Wang et al. (2019), who attribute differences between students from China and “the West” to a depiction of contrasting political systems of collectivism and individualism:

According to Confucian teachings, which are still emphasized in modern Chinese culture, learning is perceived as a moral endeavor, with a focus on continual self-improvement, including the values of diligence, persistence, concentration, and endurance of hardship, rather than mental development (Li, 2003, 2005; Li and Yue, 2004). By contrast, Western learners typically view the purpose of learning to develop one's mind, obtain personal insights and creativity, and to inquire about, understand and obtain mastery of the world (Li, 2012, quoted in Wang et al., 2019, p. 41).

The nod to attitudes of superiority aside (“mastery of the world”), it is interesting to note that this description of Western learners would seem to correlate with standard assessment criteria in many a conservatoire or music department in the UK (and no doubt beyond), above all in its prizing of personal insights, creativity and enquiry. Recognizing that core values written into the learning outcomes and assessment criteria of degree courses are in fact Western rather than universal would seem to be a useful first step in making educational practices visible and thus open to scrutiny, rather than habitual and unquestioned.

If one compares these kinds of lists of “Eastern values” to findings in the instrumental pedagogy literature, this raises the possibility that what is known about Western students is simply not applicable to Asian students. For instance, to understand students' early motivations and experiences of learning to play an instrument, Creech and Hallam (2010, p. 102) measure dimensions such as pupils' enjoyment of music, satisfaction with lessons and self-esteem. Would these factors apply to the same extent or at all for Chinese students if educational attainment “is associated with economic success and social status” (Wang et al., 2019, p. 41). Wang (2019, p. 220) corroborates Wang et al.'s generalizations when she writes about the high stakes of her piano studies for all the members of her family in the context of their migration from China to America. These differences would seem to strengthen the case for furthering culturally specific knowledge about students to enable teachers to respond with greater awareness to support them.



DEBUNKING THE DEFICIT MODEL

Notes of caution have frequently been sounded, however, around using cultural information to guide teaching. Biggs' work has been instrumental in questioning commonly held views on Asian students' learning habits (2003, p. 125). To challenge assumptions, he cites Baumgart and Halse's findings (1999) that Australian public examinations require more rote learning than equivalent ones in Thailand and Japan. Arguing that students from Confucian Heritage Cultures in Western higher education in fact benefit from their prior Eastern learning environments, he makes the case that their belief in effort rather than natural talent, and their strong motivation to succeed can make them more flexible and easier to teach than their Western counterparts.

The key to teaching international students, he goes on to say, is not to give in to a deficit model where students are expected to assimilate, or for the teacher to accommodate students based on false beliefs of how particular people learn. Rather, he advocates focusing on “what the student does” by aiming to engage them in higher level cognitive processes that will lead to the desired outcomes. If this is kept in mind, then optimal learning can occur for students across all cultures. Crucially, the means to achieving successful outcomes will require different methods for students from minority cultures.

However, this last point requires an expanded awareness of how different teaching strategies might be experienced by students and the understanding that they bring to various tasks. For instance, Esslin-Peard and Shorrocks (2017) document an intervention in teaching Chinese piano students enrolled on a performance Master's course at a university in the UK. In order to coax students out of what the authors see as their enculturated habits of practicing technique for many hours a day, the department trials the use of self-reflective diaries in order to provoke “metacognitive practice strategies” (2017, p. 5). This intervention starts from an assumption that Chinese students have a tendency to learn by rote and are overly dependent on approval and directive instruction from their teachers (2017, p. 2). By following Boud's (2010) recommendation that self-reflection can “lead to surprising outcomes which challenge students to re-consider their approaches to individual and group learning” (Esslin-Peard and Shorrocks, 2017, p. 1), the authors are both focusing on “what the student does,” and echoing similar interventions in one-to-one instrumental teaching that aim to foster “autonomous learning” through provoking greater self-awareness on the part of the student (Carey et al., 2017). But is it safe to assume that what is meant by “self-reflective accounts” is understood in the same way by all students? Ross invites teachers to consider that this genre of writing requires the “performance of a reflective self” (2012, p. 219), and it would be worth considering what this could mean in a teaching studio reframed as an intercultural space. In addition to differences in reflective traditions and in students' understanding of how they should perform themselves to their teachers as international students in a new cultural context, a major problem with “what the student does” is that more often than not, it is dependent on a teacher defined outcome. Unless this is carefully constructed to allow for differences in cultural values, for teachers to be “surprised” as well as their students (as per Boud, 2010), then teachers need to question the extent to which they are asking their students to assimilate into dominant and accepted modes of academic writing and performance (Ford, forthcoming).

There have been further critiques of using cultural knowledge to “understand” students. Arguing that interpretations of Confucianism have fluctuated widely historically, between country to country and between peoples in the same country (distinguished by region, class or level of education), Louie (2005, p. 18) points out the impossibility of pinning down definitive meanings for “Confucian values,” let alone ascribing them to entire populations of different countries; Biggs, for instance, lists Confucian Heritage Cultures as China, Korea, Japan, Hong Kong and Singapore (2003, p. 125). Furthermore, Clegg et al. (2003, p. 155) warn that unless they are implemented carefully, attempts to improve international students' education can lead teachers to use racialized discourses to explain away any negative traits in students. Before accepting the familiar complaint (see Huang and Thibodeaux, 2016, p. 31; Esslin-Peard and Shorrocks, 2017, p. 2) that Chinese students show a tendency to learn by rote and display undue deference to their teachers—often attributed to Confucian values—the question must be asked, to what extent do these traits apply solely to Chinese music students? Studies by Carey and Grant (2015) and Bautista et al. (2012) in conservatoires in Australia and Europe respectively note that a proportion of students did not expect to have independence or to be equal constructors of knowledge with their teachers. A further study (López-Íñiguez and Pozo, 2013) that looked at the relationship between students' attitudes of learning and those of their teachers found that traditional and constructive teachers alike transmitted their beliefs about teaching to their students. In these cases, is cultural difference the most important factor, or even relevant at all, in determining particular attributes of individual students?



DISCUSSION

This begs the wider question as to whether the application of culturally specific knowledge to Asian students, even if in their defense as per Biggs (2003), is a flawed undertaking. There are some who dismiss the creation of “international student” as a discursive category on the grounds that it leads to stereotyping and unhelpful boundaries between “Western” and “non-Western,” “local” and “international,” that are “inadequate for responding to the complex histories, geographies and identities that meet and mingle in our higher education institutions” (Andersen, 2014). However, in classical music, it seems questionable to advocate a leap straight from a conservative assimilationist attitude to a progressive critique of education as an intercultural enterprise; such a move would surely entrench the status quo. Particularly in these times of explosive racial tensions and increased isolationist politics in the UK and US, even before factoring in the corollary of the 2020 coronavirus pandemic which saw a resurgence in racism toward Asian people in higher education (Times Higher Education, 2020) and conservatoires (Classic, 2020), it is surely the case that issues of racial and cultural prejudice need to be brought sensitively to the forefront of classical music education in the West.

Is a middle ground possible, whereby Western classical music can become aware of its own values without resorting to the stereotyping of people who do not fit the mold? It seems that rather than focusing on Biggs' “what the student does,” “what the teacher does” could be a more productive way forward in breaking the silence around unspoken racial and cultural prejudice. While classical music doesn't “belong” to any particular group of people, teachers act as gatekeepers of traditions and transmitters of dominant values. Inviting teachers to interrogate their own assumptions could make explicit the reality that they too come with “cultural baggage” (Louie, 2005, p. 23). This could allow them to embark on a joint journey with students of developing a “meta-cultural sensitivity” (Louie, 2005, p. 23) of making their respective cultures and attendant beliefs and practices, musical or otherwise, seem strange and thus open to both appreciation and critical comparison. This process could also become nuanced enough to recognize differences other than ethnicity or the hybrid nature of peoples and culture (Bhabha, 2004), so that international students are not radicalized or stereotyped according to country of origin.

What could the role of music education research be here? At present there seems to be a disparity in the literature: issues of racial and cultural prejudice are addressed in accounts by Asian performers in Western classical music, but almost absent in music education research. Though one could advocate a leap straight into reform of practice to redress this inequity, this article has shown that entrenched beliefs in Western classical music's universalism, and strategies that attempt to improve practice without due interrogation of teachers' foundation assumptions, can reinforce unhelpful categorizations of “us” and “them,” “right” and “wrong.” By reconsidering the implications of what teachers currently do and the beliefs about music and teaching that they transmit to their students through an intercultural lens, music education research can start to play an important role in breaking down assimilationist attitudes implicated in the racial prejudice and cultural misunderstanding present in the education of Western classical music today.



AUTHOR CONTRIBUTIONS

The author confirms being the sole contributor of this work and has approved it for publication.



REFERENCES

 Allemann-Ghionda, C. (2009). “From intercultural education to the inclusion of diversity: theories and policies in Europe,” in The Routledge International Companion to Multicultural Education, ed J. A. Banks (New York, NY: Routledge, 134–145.

 Andersen, V. (2014). ‘World-travelling': a framework for re-thinking teaching and learning in internationalised higher education. Higher Education 68, 637–652. doi: 10.1007/s10734-014-9736-y

 Baumgart, N., and Halse, C. (1999). Globalisation vs cultural diversity. Assessm. Education 6, 321–339. doi: 10.1080/09695949992775

 Bautista, A., Pérez-Echeverría, M. P., Pozo, J. I., and Brizuela, B. M. (2012). Piano students' conceptions of learning, teaching, assessment, and evaluation. Estud. Psicol. 33:872. doi: 10.1174/021093912799803872

 Bhabha, H. (2004). The Location of Culture. Abingdon: Routledge.

 Biggs, J. (2003). Teaching for Quality Learning at University: What the Student Does (2nd Edn.). Buckingham: SRHE & Open University Press.

 Boud, D. (2010). “Relocating reflection in the context of practice,” in Beyond Reflective Practice, eds H. Bradbury, N. Frost, S. Kilminster, and M. Zukas (Abingdon: Routledge, 25–36.

 Carey, G., and Grant, C. (2015). Teacher and student perspectives on one-to-one pedagogy: practices and possibilities. Br. J. Music Education 32, 5–22. doi: 10.1017/S0265051714000084

 Carey, G., Harrison, S., and Dwyer, R. (2017). Encouraging reflective practice in conservatoire students: a pathway to autonomous learning? Music Education Res. 19, 99–110. doi: 10.1080/14613808.2016.1238060

 Classic, F. M. (2020). Outrage as ITALIAN Conservatoire Bans All “Oriental” Students Over Coronavirus Fears. Available online at: https://www.classicfm.com/music-news/santa-cecilia-bans-oriental-students-coronavirus/ (accessed January 31 2020).

 Clegg, S., Parr, S., and Wan, S. (2003). Racialising discourses in higher education. Teaching Higher Education. 8:2. doi: 10.1080/1356251032000052410

 Collens, P., and Creech, A. (2013). “Intersubjectivity in collaborative learning in one-to-one contexts,” in Collaborative Learning In Higher Music Education, eds H. Gaunt and H. Westerlund (Farnham: Ashgate, 151–164.

 Creech, A., and Hallam, S. (2010). Learning a musical instrument: the influence of interpersonal interaction on outcomes for school-aged pupils. Psychol. Music. 39:2. doi: 10.1177/0305735610370222

 Esslin-Peard, M., and Shorrocks, T. (2017). Using Reflection to Develop Insights Into Musical Practice and Performance: A Pilot Study With Chinese MMus Students. Available online at: http://livrepository.liverpool.ac.uk/id/eprint/3014957 (accessed May 7 2020).

 Fashanu, C., Wood, E., and Payne, M. (2020). Multilingual communication under the radar: how multilingual children challenge the dominant monolingual discourse in a super-diverse, early years educational setting in England. English Education 54, 93–112. doi: 10.1080/04250494.2019.1688657

 Ford, B. (forthcoming). “From a different place to a third space,” in The Politics of Diversity in Music Education, eds A. A. Kallio, S. Karlsen, K. Marsh, E. Saether, and H. Westerlund (Dordrecht: Springer).

 Gaunt, H. (2008). One-to-one tuition in a conservatoire: the perceptions of instrumental and vocal teachers. Psychol. Music 36, 215–245. doi: 10.1177/0305735607080827

 Haapakoski, J., and Pashby, K.. (2017). Implications for equity and diversity of increasing international student numbers in European universities: policies and practice in four national contexts. Policy Futures Education 15, 360–379. doi: 10.1177/1478210317715794

 Huang, H. (2012). Why Chinese people play Western classical music: transcultural roots of music philosophy. Intern. J. Music Education 30, 161–176. doi: 10.1177/0255761411420955

 Huang, H., and Thibodeaux, T. (2016). Teaching piano in China: building transcultural and transhistorical bridges through music education. Intern. Res. Higher Education 1, 25–33. doi: 10.5430/irhe.v1n2p25

 Imam, J. (2019). Why China is Gripped by Piano Mania. Financial Times. (accessed May 23 2019).

 Ladson-Billings, G. (1996). “Your blues ain't like mine”: keeping issues of race and racism on the multicultural agenda. Theory Practice 35, 248–255. doi: 10.1080/00405849609543731

 Leppänen, T. (2014). The west and the rest of classical music: Asian musicians in the Finnish media coverage of the 1995 Jean Sibelius violin competition. Eur. J. Cult. Studies 18:7804. doi: 10.1177/1367549414557804

 Li, J. (2003). U.S. and Chinese cultural beliefs about learning. J. Educ. Psychol. 95, 258–267.

 Li, J. (2005). Mind or virtue: Western and Chinese beliefs about learning. Curr. Dir. Psychol. Sci. 14, 190–194.

 Li, J. (2012). Cultural Foundations of Learning: East and West. Cambridge, UK: Cambridge University Press.

 Li, J., and Yue, X. (2004). Self in learning among Chinese children. New Dir. Child Adolescent Dev. 104, 27–43.

 López-Íñiguez, G., and Pozo, J. I. (2013). The influence of teachers' conceptions on their students' learning: children's understanding of sheet music. Br. J. Educational Psychol. 84:2. doi: 10.1111/bjep.12026

 Louie, K. (2005). “Gathering cultural knowledge: useful or use with care?” in Teaching International Students: Improving Learning for All, eds J. Carroll and J. Ryan (Abingdon: Routledge, 17–125.

 Madden-Dent, T., Wood, D., and Roskina, K. (2019). An inventory of international student services at 200 U.S. universities and colleges. J. Intern. Students 9:4. doi: 10.32674/jis.v9i4.346

 Maringe, F., and Foskett, N., eds. (2010). Globalization and Internationalization in Higher Education: Theoretical, Strategic and Management Perspectives. London: Continuum International Publishing Group.


 McPhail, G. J. (2013). Developing student autonomy in the one-to-one music lesson. Intern. J. Music Education. 31:407. doi: 10.1177/0255761413486407

 Ross, J. (2012). Performing the reflective self: audience awareness in high-stakes reflection. Studies Higher Education 39:2. doi: 10.1080/03075079.2011.651450

 Sharma, S. (2004). “Transforming the curriculum? the problem with multiculturalism,” in Institutional Racism in Higher Education, eds I. Law, D. Philips, and L. Turney (Stoke on Trent: Trentham Books, 105–118.

 Simones, L. (2019). Understanding the meaningfulness of vocal and instrumental music teachers' hand gestures through the teacher behavior and gesture framework. Front. Education 4:141. doi: 10.3389/feduc.2019.00141

 Times Higher Education (2020). Chinese Students in UK ‘Report Increased Racism and Discrimination'. Available online at: https://www.timeshighereducation.com/news/chinese-students-uk-report-increased-racism-and-discrimination (accessed May 17 2020).

 Wang, T., Xu, Q., and Hu, J.-F. (2019). Emotions and parenting in learning among Chinese children. New Direct. Child Adolescent Dev. 163:269. doi: 10.1002/cad.20269

 Wang, Y. (2019). Finding my voice: an interdisciplinary and multi-methodological investigation into the relationship between performers' speech and musical expression (dissertation/doctoral thesis). Guildhall School of Music & Drama, City University, London.

 Yang, M. (2007). East meets west in the concert hall: Asians and classical music in the century of imperialism, post-colonialism, and multiculturalism. Asian Music. 38, 1–30. doi: 10.1353/amu.2007.0025

 Yoshihara, M. (2007). Musicians From a Different Shore: Asians and Asian Americans in Classical Music. Philadelphia, PA: Temple University Press.

 Zhukov, K. (2012). Interpersonal interactions in instrumental lessons: teacher/student verbal and non-verbal behaviours. Psychol. Music. 41:434. doi: 10.1177/0305735611430434

Conflict of Interest: The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Ford. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.












	 
	HYPOTHESIS AND THEORY
published: 11 November 2020
doi: 10.3389/fpsyg.2020.516478





[image: image]

A Device for Children’s Instrumental Creativity and Learning: An Overview of the MIROR Platform

 Anna Rita Addessi*

Department of Education Science, University of Bologna, Bologna, Italy

Edited by:
Luc Nijs, Ghent University, Belgium

Reviewed by:
Vicky Charisi, European Commission, Belgium
Dennis Reidsma, University of Twente, Netherlands

*Correspondence: Anna Rita Addessi, annarita.addessi@unibo.it

Specialty section: This article was submitted to Performance Science, a section of the journal Frontiers in Psychology

Received: 30 November 2019
Accepted: 02 October 2020
Published: 11 November 2020

Citation: Addessi AR (2020) A Device for Children’s Instrumental Creativity and Learning: An Overview of the MIROR Platform. Front. Psychol. 11:516478. doi: 10.3389/fpsyg.2020.516478

This article presents the pedagogical paradigm of reflexive interaction and its application in the field of technology-enhanced learning and children’s musical creativity. The main feature of reflexive interaction is the repetition-variation mechanism: something is repeated and varied during the interaction, through a continual process of imitation and variation. In the context of the MIROR project (EU-ICT Project), we exploited the educational potential of the reflexive interaction paradigm and implemented the MIROR platform, an educational device consisting of a set of softwares that implement the reflexive paradigm not only in music improvisation (as was the case for the first interactive reflexive system), but also in the field of music composition and dance. The platform was conceived as a tool to stimulate and develop musical and motor creativity in children, although it can also be used to teach a specific musical instrument. The hypothesis of the MIROR project was that reflexive interaction sustains and promotes the learning and creative expression processes of music and movement. This initial hypothesis, which stemmed mainly from the pilot study in which we observed children who were interacting with the first prototype of the interactive reflexive musical system, was subjected to a series of empirical studies conducted within the MIROR project, and was theoretically defined in order to lay down the foundations of the reflexive interaction paradigm and its pedagogical implications. This article summarizes the state-of-the-art of the project and brings together, in a comprehensive overview, the theoretical framework, the pedagogical concepts, the empirical studies, and the description of the MIROR platform, with the aim to reflect on the results achieved so far and point out the contribution of the reflexive perspective to the field of children’s instrumental learning and creativity.
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INTRODUCTION

Children’s musical creativity has been approached by several scholars from different perspectives and methodologies (e.g., Miell and Littleton, 2004; Custodero, 2005; Deliège and Wiggins, 2006; Barrett, 2012; Hargreaves et al., 2012; Odena, 2012; McPherson and Welch, 2018; Cardoso de Araújo, 2019). Several studies have focused on the measurement of children’s musical creativity (McPherson, 1993, 2005; Webster, 2002; Hickey and Lipscomb, 2006). In the field of technology-enhanced learning, most studies deal with internet devices, teaching strategies, composition, performance, and music therapy (e.g., Delalande, 2003; Brown, 2007; Webster, 2007; Finney and Burnard, 2009; Nijs et al., 2012; Dorfman, 2013; Bauer, 2014). According to these authors, the novelty and the educational potential of the new digital devices reside in the characteristics of interactivity and feedback in real time. However, according to De Kerckhove (1991), new technology can be considered not only as a “tool” to aid teaching, but also as providing languages and “brainframes,” also called “technology of mind,” i.e., forms of extension of the mind, just as the bicycle can be considered an extension of the body (“physical technology”), that deeply influence the processes of musical learning and the musical creativity of children.

We investigated this issue by exploring the interaction between children and the so-called interactive reflexive musical systems (from here on IRMS), a particular kind of software that responds to the user by imitating their style, like a mirror (Pachet, 2006). The first prototype of IRMS, the Continuator, was created as a tool for music improvisation for adult musicians (Pachet, 2003). We decided to study reflexive systems with children and realized a pilot study observing children interacting with the Continuator (Addessi and Pachet, 2005, 2006). On the basis of the promising results obtained in the pilot study, we decided to exploit the reflexive interaction paradigm in the field of technology-enhanced learning for fostering children’s music and movement creativity. We started the European project MIROR-Musical Interaction Relying On Reflexion (EU-ICT Programme), coordinated by the University of Bologna, with the aim to implement a new educational tool, called the MIROR platform (Addessi et al., 2013a). In the framework of the MIROR project, we proposed to extend the reflexive systems with the analysis and synthesis of multisensory expressive gesture (Camurri and Volpe, 2004), to increase their impact on the musical education of young children. In so doing, the MIROR platform was conceived as an educational device composed by several software applications exploiting the reflexive interaction paradigm not only in the field of music improvisation, as in the first prototype of IRMS, but also in the field of music composition and body creativity.

Our methodology was based on the iterative comparison between experimental observations, scientific literature and technological implementation, which allowed us to both elaborate several hypotheses, implement the platform, and develop a theoretical framework of the reflexive interaction paradigm that attempts to outline its neuroscientific and perceptual fundaments, as well as the pedagogical concepts and requirements. The softwares were implemented by applying a spiral research model (Larman and Basili, 2003), based on iterative cycles of software implementation and empirical studies with children and teachers, which involved a close collaboration between technology partners (SONY-Computer Science Laboratory and University of Genoa) and psycho-pedagogical partners (Universities of Bologna, Athens, Exeter, and Gothenburg). The results of the experiments carried out during the project produced a set of pedagogical requirements, which the technology partners used to improve the prototypes. In this way, every step of the project – from conception to development and implementation of the software – benefited from the research and skills of both the technological and psycho-pedagogical staff.

In this article, the state-of-the-art of the project will be presented. We first give a description of the IRMS and an example of observation in order to help the reader understand how the reflexive systems work with children. We then present the theoretical framework of reflexive interaction, the pedagogical concepts, the description of the MIROR platform, and an overview of the empirical studies realized with children and the MIROR applications. The article will end with a discussion and conclusion, trying to summarize the future of the project and the main contributions of the reflexive perspective to the field of children’s instrumental learning and creativity.



THE INTERACTIVE REFLEXIVE MUSICAL SYSTEMS

Reflexive interactive musical systems are a “class of interactive systems in which users can interact with virtual copies of themselves, or at least with agents that have a mimetic capacity and can evolve in an organic fashion” (Pachet, 2006, p. 360) and that identify a number of features which, although regarded as ‘non-exhaustive’ (ibid.), characterize such systems: the similarity or mirroring effect, which refers to the fact that they produce “musical sounds similar to what the user is (…) able to produce. This similarity must be easily recognizable by the user, who must experience the sensation of interacting with a copy of her/himself” (ibid.). In practice, the reflexive system answers by repeating the input played by the user with more or less slight melodic and rhythmic variations. The first prototype of IRMS, called the Continuator, was realized for adult musicians and music improvisation (Pachet, 2003). This system is essentially a sequence continuator: the note stream played by the musician is continuously segmented into musical phrases, which build up a model of recurring patterns. In reaction to the musical phrase played by the musician, the system immediately generates a continuation, according to the database of patterns already memorized. To illustrate the working of the Continuator, a musical example is given in Figure 1.


[image: image]

FIGURE 1. A simple melody (top stave) is continued by the Continuator in the same style (as in Addessi and Pachet, 2005, p. 23).


An important feature of IRMS is the agnosticism, i.e., the IRMS does not “know” the musical rules, because “no pre-programmed musical information is given to the system” (Pachet, 2006, p. 360): they “learn” automatically during the interaction with the user, by memorizing the user’s inputs. Another feature is the scaffolding of complexity, based on the fact that the IRMS increasingly memorizes musical material during the interaction with the user, and this “incremental learning ensures that the (IRMS) keeps evolving” (ibid.). Finally, the interaction is regulated by a special type of turn-taking between the system and the user, characterized by three rules: an automatic detection, by the system, of the end of the musical phrase played by the user; the system generates the phrases which have the same length as the last phrase played by the user; priority is always given to the user, meaning that if the user starts playing while the system is still playing, the system stops and restarts from step 1 (Pachet, 2003, 2004). Descriptions related to higher levels of IRMS structure are not discussed here, as they are not relevant for our purpose (see Pachet, 2003, 2006; Pachet et al., 2011, for more details).



AN EXAMPLE OF A CHILD’S INTERACTION IN A REFLEXIVE ENVIRONMENT

The exploratory experiments we realized with children and the first prototype of IRMS, the Continuator, immediately showed the efficacy of these kind of systems for enhancing children’s creative musical experiences (Addessi and Pachet, 2005, 2006). It was possible to observe that children conversed with the system by exploring the keyboard, inventing sounds and musical phrases, and original ways of producing sound. They listened attentively to their own productions and to the system’s responses, shared the rule of turn-taking and invented new rules, co-built together with the system and with companions, creating musical improvisations full of expressivity and participation. It was observed that the children’s attention span was higher when they played the keyboard with the Continuator than without it. The IRMS, with their mirror behavior, seem to generate very complex reactions in which children develop a set of constructs on their own self and on the “other,” thus supporting the child in building a “musical self,” that is the child’s musical style and identity. What caught our attention in the exploratory studies was that the interaction with these systems showed some similarity with that interaction among humans, in particular the mechanism of repetition and variation, and of turn-taking that was observed in infant-adult interaction (Stern, 2004; Imberty, 2005; Papoušek, 2007).

To understand in detail how reflexive interaction works, we describe a short session of an 8-year-old girl playing a keyboard connected to MIROR-Impro, one of the applications of the MIROR platform, which is an augmented version of the Continuator, the first prototype of IRMS:

“The little girl plays two consecutive notes, C2 and A2, and then stops to wait for the response of the system. The system responds by repeating the same notes. The child then plays a single note, G2, and the system responds with a single note but this time introduces a variation: she plays C3, thus introducing a higher register. The girl, following the change introduced by the system, moves toward the higher register and plays a variant of the initial pattern, namely: D2-A2-E2-C3, and introduces a particular rhythm pattern. This “re?exive” event marks the beginning of a dialog based on repetition and variation: the rhythmic-melodic pattern will be repeated and varied by both the system and the child in consecutive exchanges, until acquiring the form of a complete musical phrase. At some point in the dialog, the child begins to accompany the system’s response with arm movements synchronized with the rhythmic-melodic patterns, creating a kind of music-motor composition” (Addessi et al., 2017b, p. 4).

This observation show us that the girl moves from the random playing of two notes to an elaborate succession of rhythmic-melodic patterns, also interpreted through body movements, in particular of her arms. In this example you can observe the fundamental features of reflexive interaction: the presence of turn taking; the system response lasts as long as the last phrase played by the girl, this way leading to a regular timing of turns; the little girl’s attention increases when the system imitates the phrase she played; the dialog is constructed not only by the system, nor only by the girl, but is “co-constructed” by the girl together with the system; the presence of co-regulation, i.e., each partner regulates her/his behavior based on the behavior of the other partner (Fogel, 2000); the two partners are both able to imitate each other; finally, the girl realizes she is being imitated.



THE THEORETICAL FRAMEWORK OF REFLEXIVE INTERACTION

Starting from the exploratory study realized with children, several theories have been taken into account to explain human behavior when interacting with reflexive systems, and therefore outline a reflexive interaction theoretical frame with pedagogical implications. This section presents a summary of the theoretical framework published in Addessi (2014) and introduces some new contents recently elaborated.

In the field of human-machine interaction studies, we can find traces of the paradigm of reflexive interaction in Turkle (1984), who discussed how digital technologies represent a sort of “Second Self” of the users, because they would deeply affect the psychological and social life of human beings and the development of their identity. From this point of view, the IRMS can be interpreted as a “musical” Second Self of the users. However, we can argue that the theme of the “mirror” and the “sound mirror” has characterized Western culture for a long time. References range from Ovid’s myth of Echo and Narcissus (43 BC-18 A.D.; Metamorphoseon libri XV), to the in eco procedures of Renaissance and Baroque music. In the Teoria degli Affetti (Vincenzo Galilei, Dialogo della musica antica et della moderna, Florence, 1581) and in the Affektenlehre (Athanasius Kircher, Musurgia Universalis, Rome, 1650) we find another form of the “reflexive” power of music, that is, to represent human affections through sounds, in an empathetic way.

In the following sections we will present the theoretical framework of the reflexive interaction paradigm. These sections will also refer to our experiments because we elaborated the theoretical framework during the work on the basis of an iterative comparison between our empirical observations and the scientific literature. In fact, in order to explain the processes observed during the empirical studies with children in reflexive environments, we referred to several models and theories from different fields of research: psychology, neuroscience, pedagogy, music analysis. However, the reflexive interaction paradigm does not coincide with any of these theories and represents an original approach to children’s learning and creativity.

An overview of the theoretical framework of the reflexive interaction paradigm is shown in Figure 2.
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FIGURE 2. Overview of the theoretical framework of the pedagogical paradigm of reflexive interaction.



Repetition and Variation, Turn-Taking, Co-regulation

The main feature of reflexive systems and reflexive interaction is the repetition-variation mechanism: something is repeated and varied during the interaction, through a continual process of imitation and variation. Turn-taking and co-regulation between the partners are also fundamental. The turn-taking allows the child to produce, to feel listened to, and to listen. During the reflexive dialog, the child and the system adapt to each other and co-regulate the content, the rhythm, and the shape of the interaction. The concept of co-regulation refers to Fogel (2000), which described a series of ways in which two partners regulate their behavior reciprocally.

The mechanism of repetition-variation is also the basis for some schools of musical analysis of a semiotic nature (Ruwet, 1966) and for the theories on the perception of similarities in music listening (Deliège, 2001; Toiviainen, 2007). Several studies indicate that the mechanism of repetition-variation plays an important role in the development of infant musicality and represents one of the ontological foundations of human musicality (e.g., Dissanayake, 2000; Imberty, 2005; Mithen, 2005; Malloch and Trevarthen, 2008). In the first months of life the processes of imitation, self-imitation, recognition, and repetition-variation develop and structure the child’s self and her/his interaction with humans and the environment (e.g., Papoušek, 1996; Nadel and Butterworth, 1999; Imberty, 2005; Gratier and Apter-Danon, 2008; Addessi, 2020). Anzieu (1996) defines this type of childhood experience as the “musical wrapping of the Self,” which is expressed by one of the most archaic forms of repetition, the echo, and that represents the first embryo of the personality perceived as a unity. The reflexive interaction is characterized by a dynamic process which also involves affective and emotional conditions, which Stern (2004) calls “affective contours.”

In recent decades, the repetition-variation mechanism has also found interesting interpretations in light of recent studies in neuroscience. Zatorre (2012), for example, highlighted some neural and cognitive mechanisms which allow the transformation and manipulation of pre-existing music mental representations. Hellmuth Margulis (2014) pointed out the neurobiological aspects of repetition in music, taking into consideration the complexity and multiplicity of its manifestations. The ability to replicate the behavior of others can find its neuroscientific foundations in the mechanism of the mirror neuron system, that is a network of neurons which become active during the observation and/or execution of actions (Rizzolatti et al., 2002). These researchers speculate that there is an evolutionary mechanism, which they called resonance, through which the visual descriptions of motor behaviors are matched directly with motor representations of the observer who is observing those same behaviors. Further studies have shown that the resonance mechanism also works through the auditory channel (see Kohler et al., 2002). As Leman (2007) points out, there is evidence that “mirror neurons are amodal, in the sense that they can encode the mirroring of multiple sensory channels” (p. 91). Therefore, the interaction in a reflexive environment would stimulate a resonance mechanism in the motor areas of the child’s brain and can be interpreted by means of the enactive approach, which sees the interaction between mind, body action, and environment as the fundament of the mental processes (Varela et al., 1993). From this perspective, reflexive interaction through the ear canal, as happens during the interaction with MIROR-Impro, would stimulate a resonance mechanism in the motor areas of the child’s brain.



Pedagogical Concepts

The paradigm of reflexive interaction can be referred, in the first instance, to the socio-constructivist perspective, where attention shifted from individual to collective and collaborative processes (see Miell and Littleton, 2004; Burnard, 2007, 2012; Cross et al., 2012; Schiavio and Høffding, 2015); creativity is considered as a means of expression for the child and, consequently, one of the first objectives of music education (Delalande, 1993; Baroni, 1997). In agreement with Baroni, “we believe that we can justify a principled stand: there is an absolute necessity that the time of expression takes precedence over the time of learning. It is not just because the construction of expressive objects is our main goal, but also because this process is the only effective and convincing motivation for learning” (1997, p. 141).

The pedagogical potential of the reflexive interaction lies in the cognitive conflict stimulated by the repetitions and variations during the dialog with the system, which give rise to problem-finding and problem-solving processes that are the basis of learning. In our studies, we observed behaviors of the exploratory type characterized by the discovery of both the new “partner” and multiple musical ideas. We also observed creative behaviors, in which the child focuses on some ideas and elaborates them during the dialog with the system. It was possible to observe personalized cognitive and musical styles because the way in which children play during the interaction reveals their stylistic competence as music-makers (Addessi and Pachet, 2005, 2006).

In reflexive interaction, the focus should be not on the final product but rather on the child and the interactive process. An important characteristic of the IRMS, in fact, is that they are not programmed with fixed objectives, like, for example, the ear training softwares. The child is not asked to achieve a goal previously set by the machine, such as tuning an interval, producing a rhythm, etc., and the system does not “judge” the child’s production. In a normal session with IRMS, the first musical input, from which all subsequent musical ideas will be generated, comes from the child, and the system immediately adapts itself to the child’s input. The interaction continues with reciprocal imitation and variation, and the objectives develop during the interaction itself. The final product is therefore not predetermined by the machine. That does not mean it is not possible to make a list of music and motor skills that children can acquire when interacting with IRMS, but these skills should be a by-product of the interaction and not goals set a priori by the system. This kind of approach develops autonomy, intrinsic motivation, prolonged attention spans, self-regulation, self-learning, and self-initiative.

This also explains why the attractiveness of the reflexive interaction is not based on extrinsic motivations in the form of rewards or of colored interfaces “for children,” but on the child’s involvement in a scaffolding of complexity which avoids the experience of monotony and mere repetition. In fact, it was observed that the children’s attention span was increased when they played the keyboard with the Continuator (Addessi and Pachet, 2005).

In Addessi (2014) we initially suggested that IRMS exploit the concept of “zone of proximal development” (Vygotsky, 1962), by establishing a learning interaction between children and the system itself. In fact, this is true to the extent that learning, in the interactionist approach, develops thanks to the interaction between two subjects, in our case between children and the machine. The system plays a role of “scaffolding” and “modeling” (Vygotsky, 1962; Bruner, 1983), in the sense that it supports the child during improvisation and composition, providing him/her, by means of its mirror response, turn-taking and regular timing of turns, a discursive structure that allows the child to invent, develop and carry out new musical ideas. For this reason, reflexive interaction produces a child-centered approach. Nevertheless, the reflexive interaction paradigm cannot be fully interpreted with the Vigotskyian model. In fact, such systems do not behave like the adult who, in Vygotsky’s concept, plays the role of the most competent partner and thus the tutor. IRMS do not have a higher musical competence than that possessed by the children; as a matter of fact, they learn from the children themselves, while interacting with them. Therefore, the interaction that takes place between the child and an IRMS is also close to the model of interaction between peers, as described, for example, in the concept of “collaborative learning” by Dillenbourg (1999): a “situation in which two or more people learn or attempt to learn something together” (p. 1). The IRMS therefore perform a dual role, as a virtual tutor and partner, which enhances children’s musical creativity as well as their socialization.

The ability of IRMS to imitate the style of a human playing the keyboard, and to maintain children’s attention for long periods of time, has also been interpreted through the theory of flow introduced by Csikzsentmihalyi (1996). The theory of flow is closely related to the concept of creativity and describes the psychological state of “optimal experience” that results from a balance, perceived by the subject, between challenges and skills. In short, IRMS were defined as “flow machines” (Pachet, 2006). This hypothesis has been partially supported by empirical studies carried out with children, which showed that during the interaction with the Continuator and the MIROR-Impro, children reach higher levels of flow than without the system (Addessi et al., 2006, 2015a).

The MIROR platform can been defined as a “device” to enhance and motivate children’s musical and motor creativity (Addessi, 2015); in other words as a tool to support the musical “conducts” of children. The word “conduct” refers to the psychologie des conduites, introduced by Pierre Janet, Jean Cleparède, and Jean Piaget (Galimberti, 1992). The musical conducts are defined as a set of actions coordinated by the purpose of making music (Delalande, 1993). As Frapat (1997) points out, in this educational perspective, the concept of “device” takes on a fundamental role since it represents a “concrete mediation” that the teacher should identify and use in every specific situation, with the aim to allow children to concentrate their attention on the sound and movements.

An important educational aspect of reflexive interaction is that it enhances the listening to one’s own productions and those of the system and companions. In fact, the main channel of interaction between children and the machine is listening: this encourages children to think “in sounds,” which is considered the first step toward playing by ear and from memory (McPherson, 2005). It also encourages children to listen to their own sound productions, of fundamental importance for developing explorative and inventive musical conducts (Delalande, 1993). The listening conducts of children during the interaction with MIROR-Impro, for example, are particularly rich and varied: surprise, analytical concentration, symbolic, aesthetic, empathetic, collaborative, bodily, autotelic, multimodal. In particular, the dialog with a MIROR application generates a type of “intertextual” listening, during which the children are called to interactively build and reconstruct the fragments of their musical discourse.

Studies carried out so far have also shown that reflexive interaction can be a strategy for the teacher to stimulate the communicative behavior in situations of disability and inclusion. The “optimal experience” (Csikzsentmihalyi, 1996) generated by the interaction with reflexive systems creates states of “well-being” and “optimal experience,” demonstrating a strong therapeutic potential (cf. Anagnostopoulou et al., 2012; Ferrari and Addessi, 2016, 2019).



Pedagogical Requirements of Reflexive Systems

A list of pedagogical requirements of the IRMS has been created which focuses on the modes of interaction and children’s experience. These requirements merged from the technical characteristics of the IRMS (Pachet, 2003, 2006), from the observations made during the pilot study (Addessi and Pachet, 2005, 2006) and the implementation of the MIROR systems (e.g., Addessi et al., 2015a, 2017a), and are strictly linked to the theoretical framework and pedagogical concepts of the reflexive interaction paradigm. A synthesis of the pedagogical requirements is shown in Figure 2.


Modes of Interaction

The modes of interaction between IRMS and children, in order to be called “reflexive,” should have the following characteristics:

• Mirroring: this is based on the mechanism of repetition – variation, which is the core itself of reflexive interaction.

• Turn-taking: this allows the child to produce, to feel listened to, and to listen. The rule of turn taking is readily learned by children and is applied in an intuitive manner, without the need for an explanation.

• Regular timing of turns: the phrase generated by the system should have the same length as the last phrase played by the child, in order to make the dialog as natural as possible. In fact, in infant-adult interaction the partners spontaneously reach a sort of “pulse” based on the regular timing of turns (Stern, 2004; Malloch and Trevarthen, 2008). In our experiments, we also observed that when the answer of the system is longer than the input played by the child, the child dislikes the behavior of machine (Addessi and Pachet, 2005).

• Temporal contingency: the system’s response must respect a time-lapse interval that allows the child to perceive the response in a causal relationship with the musical phrase, which she/he played. In MIROR-Impro the temporal threshold that seems to work best is between 400 and 600 ms, but other interval time ranges can be set.

• Role-taking: the interaction with an IRMS is based on role-taking since any intervention of each partner has something of the phrase played by the other partner.

• Adaptive: the system constantly adapts to the user’s musical and motor style, i.e., the style (musical and learning) of each child.

• Co-regulation (Fogel, 2000): by means of a reciprocal imitation and variation of the musical inputs, the child and the reflexive system co-regulate their dialog by adapting their behavior to each other.

• The system should have the properties of transparency (i.e., children, in fact, interact with IRMS only or mainly by playing music or through movement), and reflection (Folkestad et al., 1998), because the system itself guides the user to understand the rules of interaction.



User Experience

The user experience should be characterized by the following phenomena:

• Experience of interacting with and manipulating a virtual copy of themselves: children must feel they are interacting with something similar to themselves. Imitation, self-imitation, imitation recognition. Perception and production of variations.

• Experience of being imitated: reflexive learning is not learning by imitation, but rather is activated by the feeling of being imitated.

• Flow experience (Csikzsentmihalyi, 1996): during the reflexive interaction children should reach a high level of flow and well-being.

• The rules of the interaction: children should learn the rules during the interaction itself (turn-taking, repetition, repeats with variations, or “errors,” etc.). Children should learn to respect the rules, to enforce them and to invent new ones.

• Joint attention, in pairs or group sessions: children play, listen and explore together, observing their partner’s reactions and the system’s reactions together with their partner.

• Music-maker in style: in children’s musical exploration and improvisations, we should observe the presence of personal styles, in the way they produce the sounds, their way of handling the instrument. The IRMS, with their mirror-like behavior, are able to enhance the child’s individual style.

• Reflexive listening: the IRMS develop an “intertextual” way of listening where the children are involved in dialoguing with the fragments of their own sound language re-launched by the system.

• The distance factor (Bertolini and Dallari, 2003): the children should be able to stop playing whenever they want, thus preserving the “distance” with the machine.



The Requirements for Reflexive Embodied Interaction

With the MIROR project we attempted to implement reflexive interaction also in the field of embodied and multimodal technology. The idea was to create a system able to capture the movements of the children and transpose them into sound (Addessi et al., 2013b). Embodied reflexivity concerns the connection between the movements produced by the children and the sounds produced by the system, which should “reflect” the qualities of the children’s movements, in order to make them perceive that the system’s sounds represent a sound copy of their movements. Thus, the reflexive requirements were described for the embodied reflexive systems as follows:

Mirroring: during the interaction with the system, the user should have the perception that the sounds produced by the system are a “copy” of her/his movement; e.g., tied/detached, long/short movements; tied/detached, long/short sounds, etc.

Repetition and variation: the system should introduce several sound variations in real time, creating a scaffolding of complexity throughout the interaction.

Turn-taking: during the interaction the child should have the possibility to both alternate her/his movements with the sounds produced by the system and to listen to the sounds while they are moving. Therefore, we introduced two kinds of interaction: turn-taking and simultaneity.

Regular timing of the turns: in the case of turn-taking, the system’s reply should have the same duration as the child’s input.

Adaptive: the child should not be asked to adapt her/his movements to the system, on the contrary, the system should “learn” from the way each child moves her/his body, and adapt the sounds to the qualities of her/his movements.



THE MIROR PLATFORM

The MIROR platform was conceived as an advanced cognitive tutor composed by several software applications, which exploit the reflexive interaction paradigm in the field of technology-enhanced learning for children. The platform was not designed for teaching a specific instrument, though it can also be used with this objective. It has been conceived rather as a device to stimulate and enhance children’s musical and movement creativity.


Target Groups

The MIROR platform was conceived for boys and girls from 2 to 10 years old. It was designed for children in nursery schools, kindergarten, primary schools, music schools, dance schools, children’s recreation centers, children’s hospital departments, and social inclusion contexts, such as immigration and community centers. The platform can also be used in therapeutic and rehabilitation settings. Another target group are the teachers themselves: the platform can in fact be also used to develop teachers’ music and motor creativity. Finally, the children can use the MIROR applications at home, together with their parents, brothers, sisters and friends.



MIROR Applications

Three applications have been implemented during the MIROR project: the MIROR-Impro, an augmented version of the Continuator, dedicated to music improvisation; the MIROR-Compo, a software that uses reflexive interaction to allow children to compose music, and the MIROR-Body Gesture, which supports children’s music and body movement invention. Below a brief description of the three applications implemented during the MIROR project is given.


MIROR-Impro

The application MIROR-Impro can be used by children of every age, and must be connected to a MIDI keyboard or another instrument, for example the drums. In a normal session, when the children play something and then stop, the software answers with a “reflexive” reply based on the input played by the child. In other words, the system’s reply repeats and varies the user’s input, producing a sort of sound mirror of what the child played. The child/ren can improvise and dialog with the system as a sort of partner, trying to discover what is the same or what changes. The reflexive interaction develops a dialog between the child and the system, during which the improvisation process takes shape and develops. The main goals of this application are to help children to explore the sounds and the instruments, to dialog and interact by means of the sounds (mirroring, turn-taking, and co-regulation), to improvise with sounds, and to educate and strengthen their auditory and creative skills. MIROR-Impro preserves the characteristic of the Continuator, but it has new features such as: (1) New kinds of system response, according to the degree of repetition-variation and based on the segmentation of the original input (similar, different, and very different); (2) An interface in which the user can more easily modify the set up and see the graphical representation of her/his input and system output; (3) The possibility of transcribing the child’s and the system’s musical phrases in traditional music notation; (4) The tool to save the musical phrases (both of the child and the system) in various formats, and to share and archive them (For more technical details see Pachet et al., 2011; Addessi et al., 2013a). Figure 3 shows an example of the interface of MIROR-Impro during a session.


[image: image]

FIGURE 3. Example of MIROR-Impro interface (version 3.10). In the two lower panels you can see the user’s input (on the left) and the response generated by the system (on the right). The upper panels contain, from left to right, the list of users, the numerical display of the inputs and outputs, the parameters, the turns of the system and user, the panel for the user to program the session and the type of response of the system. In the right middle panel, you can select whether the system responds or not and, if it does, the different types of reflexivity: nothing = no system response; similar = the system’s response contains many repetitions of the user’s input; different = the response of the system contains few repetitions; very different = the system’s response is very different compared to the user’s input.




MIROR-Compo

The application MIROR-Compo supports children in composing music: it is a kind of “musical scaffolding,” which helps children to create musical form with their style and musical taste. It is most suitable for 6 to 10-year-old children. The session begins with an improvisation with MIROR-Impro. The child can choose one of the musical phrases created during the session with the MIROR-Impro, and use it as the opening sentence of the composition, inserting it in the MIROR-Compo. At this point the system will provide the child the opportunity to choose from among different “actions,” i.e., a new musical phrase that functions as a Continuation of the initial sentence, or a Variation, or a phrase in the form of Answer, or Conclusion, and so on. The system generates the sentences and the child can choose whether to accept or reject them. She/he can play back the music and eventually end it when she/he thinks the composition is complete. The educational potential of this application lies in guiding children in the creation of music, in symbolic musical storytelling, and in collaborative compositions. Reflexivity is present in the sense that MIROR-Compo produces musical phrases “re-flexing” the initial sentence produced by the child during the improvisation with MIROR-Impro. Thus, the practices with MIROR-Compo offer the interesting opportunity to promote mutual reference between improvisation and composition (For technical details see Pachet et al., 2011; Addessi et al., 2013a). Figure 4 shows an example of the interface of MIROR-Compo during a session.
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FIGURE 4. Example of MIROR-Compo interface. The upper icons indicate the type of sentence that the user may ask the system for, by clicking on them, and are, in order of presentation: Create Statement, Original Statement, Repeat the last chunk, Create Continuation, Create an Answer, Create a Variation, Create a Conclusion, Rest, Backtrack. The rectangles below display the initial sentence indicated by the child to start the composition (Original Statement) and the subsequent phrases the child chose from among those generated by the system: Continuation, Answer, Continuation, Variation, Continuation, Variation, Original Statement, Variation, Answer, Rest, Conclusion.




MIROR-Body Gesture

The MIROR-Body Gesture was originally conceived as a system able to capture the qualities of the children’s movements and translate them into “reflexive” sounds, i.e., which have the same qualities as the movement produced by the children (fast/slow, heavy/light, etc.). The children should be able to create music by moving their own body inside a sensorized space and to interact with the sounds produced by their own movements. In this way, the MIROR-Body Gesture should support children in exploring the musical qualities of their own body and movements, and, on the other hand, the embodied qualities of the sound and music. The MIROR-Body Gesture application exploits and amplifies a number of elements of gesture analysis proposed by Rudolf Laban (1879–1958): we aimed to take advantage of this theoretical and practical framework coming from the context of dance education, in order to develop children’s motor and musical skills through reflexive technologies. The MIROR-Body Gesture implemented in the framework of the MIROR project does not use sensors but the kinect, and focuses mainly on the exploration of rhythm, melody, and harmony (for technical details see Volpe et al., 2012; Addessi et al., 2013a; Varni et al., 2013). An example of the interface is shown in Figure 5. The original idea of MIROR-Body Gesture is still ongoing and not fully implemented.
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FIGURE 5. Image of the beginning of the story proposed by MIROR-Body Gesture: a wizard will guide children to explore different characters and their movements.




The Practices and the Teacher’s Role

We can distinguish three types of practices that can be implemented with the MIROR platform applications: Practice 1: the children interact with one or more applications of the MIROR platform; Practice 2: the children use one or more applications of the MIROR platform together with the teacher; Practice 3: the MIROR platform is used by the teachers, for example, but not only, for the training of teachers.


The Teacher’s Role

The role of the teacher, and the adult in general, may change according to the MIROR application, the age of the pupils, the contexts (for example: compulsory school, music school, and home), and the educational perspective and curriculum.

Generally speaking, the adult’s role should not be that of “explaining” to the child what to do during the interaction, because by their nature the MIROR systems should be “adaptive,” “intuitive” and “transparent,” i.e., they should allow the child to learn the modes of interaction with the system while interacting with it. This is particularly true with MIROR-Impro, because the children interact with the system by playing a keyboard or another instrument. With MIROR-Impro, the child can interact with the system by her/himself, so it is always desirable and appropriate to provide a period of individual exploration, without mediators or the intervention of the adult, unless requested by the child. With MIROR-Compo and MIROR-Body Gesture, depending on the age of the children, the adult could be necessary to support the child/ren in using the interface of the system.

For all three MIROR applications, we suggest that the role of the adult/teacher should be that of a mediator, scaffolding and modeling, adopting the following methodological approach (for the teacher, but also a parent or therapist, etc.).

Setting preparation: in Practice 1 and 2, the adult’s role may be to prepare the environment, organize the equipment, and make the system work. In order to do this, the adult must plan whether the child will play alone, in a group with other children, or with the adult’s mediation/guidance. Depending on the age of the children, with MIROR-Compo it could be necessary for the adult/teacher to also support the children in understanding how to start and use the software.

Observation: the teacher observes the children’s interaction with the system and their musical and motor “conducts.” The observation phase is needed especially at the beginning of the activities, because, as the experiences so far gathered with the children have shown us, it is important that – before carrying out the planned activities – the adult carefully observes the type of interaction that develops between the child and the system. Therefore, it is important that the adult thinks and plans in advance with which modalities she/he will intervene, to “re-launch” the music ideas born from the children/system interaction, in a way that is motivating for the children themselves. In the observation phase, it could be helpful to use a check-list or an observational grid, to register, for example, the musical conducts of children or the flow state (see the grids in Addessi et al., 2015a, 2017a).

Re-launch: in this phase, the adult interacts with the children and becomes an active participant in the learning context (Frapat, 1997). The teacher sets the conditions necessary to accomplish the transition from the children’s spontaneous exploration to the intentional invention. According to the psychology of conducts (Jean Claparède, Pierre Janet, and Jean Piaget), the re-launch concerns the “motivation” and not the “execution” (Delalande, 1993). This means that the adult does not tell the child what to do, but offers her/him a motivation to do something, stimulating the intrinsic motivation. The teacher can use the MIROR applications as a device to motivate children to focus on the sound and movements, to promote and enhance the children’s creativity, to implement the musical curriculum by assigning tasks to the pupil, and/or suggest several practices for deliberate practice. To achieve this stage, the adult/teacher/educator can use the following strategies (Vygotsky, 1962; Bruner, 1983): mirroring, that is imitating what the child does, thus strengthening her/his musical behaviors; scaffolding, that is building a structure that allows the child to use the system in the most suitable way for her/him, respecting the child’s cognitive and musical style; modeling, that is supporting the child’s exploration/invention by helping her/him carry out and complete the activities she/he started.

Reflection, evaluation, and metacognition: the reflection on the interactive experience and the “outcome” (i.e., the recording of the music improvisation session with the MIROR-Impro, the music composition realized with MIROR-Compo, the dance composition with the MIROR-Body Gesture) can be introduced and scaffolded by the teacher, depending on the age of the children, by means of a discussion among peers and the peer evaluation of the “outcome.” Teacher can suggest and guide the children to elaborate and share several criteria for evaluating their outcomes. Reflection can be also realized by means of other activities, for example by inviting the children to draw their experience with the system, to represent their dialog with the MIROR-Impro using traditional and/or spontaneous music writing, to improvise some dance movements by listening to their composition or performance, etc. The reflection and evaluation of the outcome led by the teacher can represent a moment of metacognition, which allows children to share their experience with their companions, make a synthesis and conceptualize their musical experience with the system. Reflection and evaluation can be a device to re-launch a new path of explorations, performance, composition with the platform.

It is important to stress that reflexive systems, by their nature, introduce reflection on the outcome during the interaction itself. In fact, the reflexive mechanism is based on continuous reflection about what is similar and what is different between the input and the system’s answer. This kind of reflection is a very fast process that the children carry out during the interaction with the system, without any adult intervention. Some children, for example, love to produce long musical phrases and then listen to the system’s answers. During collaborative sessions, the children also share their reflections and thoughts about their productions, the system’s answer, how to interact with it, and to invent new ways to play or compose. This musical dialog, which every child can arrange according to their own style, can be destroyed by an adult’s verbal, conceptual or reflective intervention during the interaction itself. Wallerstedt and Lagerlof (2011) affirm that in some cases the children are not able to start the interaction with MIROR-Impro without the help of an adult. However, they did not demonstrate this. On the contrary, the empirical observations described in their article show that the children get annoyed or dislike the system only when the adult is present and invites the children to reflect during the session. In fact, it needs to be taken into account that each child has her/his own time to start the dialog and discover the rules of interaction with the system (turn-taking, repetition-variation, etc.), and the adult should be careful not to force the time and wishes of the child/ren.



Some Scenarios in Nursery, Kindergarten, Primary School, Music School, Dance School, and at Home

In this section we will introduce some scenarios with the MIROR platform in different contexts. The MIROR applications are flexible and suitable for different scenarios and ages. The fact that they are adaptive makes these applications potentially suitable for all ages and contexts, with specific adaptations. As we said, the goals are not fixed by the system and several, different objectives can be planned by the child/ren and/or the teacher on the basis of the context, activity, scenario.

In childcare services, for example, reflexive interactive systems are particularly suitable for supporting exploration activities, in this case sound and motor, which are fundamental in the child’s growth at this age. We suggest therefore to focus more on sound and bodily exploration in early childhood, on exploration and musical invention based on symbolic play (let’s pretend, story-telling) in the kindergarten, and on exploration, invention and composition activities in the primary school.

In music schools, the teachers can use the system as a support in formal instrumental education. MIROR-Impro can be useful to teach music improvisation skills, based on collaborative playing and musical dialog. The music teacher can use MIROR-Impro and MIROR-Compo to work on certain focuses, such as a rhythmic-melodic pattern, collaborative playing, and composition. These applications are suitable for “deliberate practice” (Ericsson, 1997) at home as well as in the music-school and can be used in alternation with the teacher’s lesson, supporting the musical curriculum.

These systems can become the children’s sound companions, can be placed in a corner, at school and at home, and be available to children for extemporaneous explorations in individual sessions or with their friends, or brothers/sisters, with or without the guidance of an adult. As Ferrari suggests “The layout of the space is a fundamental factor in designing the activity and the game with the MIROR-Impro, we suggest setting up a quiet, silent and large enough space to allow movement.” (2015, 169–170).

Several experiences have been carried out, which suggest wider examples of how to use the MIROR platform in piano lessons with children (Benghi and Addessi, 2015; Nijs and Leman, 2015), as well with young children in classroom-based activities (Triantafyllaki et al., 2012; Ferrari and Addessi, 2014; Ferrari, 2015; Rowe et al., 2015), at home (Cardoso de Araújo, 2015), and for teachers’ education (Addessi, 2015).

Some scenarios are introduced below:

Scenario 1 – MIROR-Impro in the classroom and music school: Pupils improvise on the keyboard with the MIROR-Impro and learn to dialog based on repetition-variation, turn-taking, co-regulation. After several sessions with the MIROR-Impro, they will play with two keyboards, without the system, one pupil or a group of pupils for each keyboard, and will try to “dialog” only with the sounds, without using words. Pedagogical implication: learning to dialog and communicate with sound, learning musical phrasing, imitation and variation, co-regulation, turn-taking.

Scenario 2 – MIROR-Compo in the kindergarten and primary school: children create a story, draw the scenes of the story, and then compose the soundtrack of each scene using the MIROR-Compo. They can do it individually, in pairs, in small groups or as a class. The teacher acts as scaffolding and modeling, guides the children in the use of the MIROR-Compo, organizes the setting, the materials, and supports the children in expressing their musical ideas.

Scenario 3 – MIROR-Impro in the music classroom. Teacher’s task assignment: “explore with the system the following musical qualities: the duration of the sounds (long and short), the register (high and low pitch), the density (many sounds/few sounds).” The pupils play the keyboard along with MIROR-Impro, individually or in pairs. Time after time, they improvise dialogs with the system employing long or short sounds, high or low, dense or rare. The teacher observes and analyzes the musical dialogs that the children accomplish together with the system and supports their inventions. Re-launch 1: draw a graph that represents the sound dialog; Re-launch 2: explore other sound features: fast/slow, loud/soft, light/heavy, crescendo/diminuendo. Pedagogical implication: the task assignments of the teacher should be suitable for the musical level of the pupil and should involve more and more complex task assignments related to the musical, technical and performance goals of the curriculum.

Scenario 4 – MIROR-Body Gesture in the nursery, kindergarten and primary school, children with special needs, dance school: children, alone or in pairs, go into a special sensorized space, called the “planet of heavy and light things,” while the others wait outside. To make heavy or light movements, the children prepare themselves by rubbing a feather or a stone on different parts of their body, to become heavy or light. Then children start to walk, jump, skip, fall, etc., in a heavy or light way, listening and interacting with the sound produced by the MIROR-Body Gesture. Pedagogical implication: experiencing the heavy and light qualities of gestures and of sounds; improvising and composing the soundtrack of their own movements.



EMPIRICAL STUDIES WITH CHILDREN AND THE MIROR PLATFORM

The educational effectiveness of the reflexive interaction paradigm has been demonstrated through the pioneering studies carried out since 2003 (Addessi and Pachet, 2005, 2006; Ferrari and Addessi, 2014) and then in the framework of the MIROR project (Addessi et al., 2015a, 2017a; Rowe et al., 2015). These studies, at the same time, also identified a number of critical issues of MIROR applications and compiled lists of requirements to improve these technologies in terms of their teaching functionalities.


Creativity and Flow Experience With MIROR-Impro

The Flow state is described by Csikzsentmihalyi (1996) as the “optimal experience” lived by creative people while they are doing their favorite activities, and it is perceived by the subject as a balance between the goals she/he wants to achieve and the skills that the subject possess to achieve these objectives. The flow experience is characterized by the presence of high levels of intensity of several variables, which are: clear objectives, clear and immediate feedback, focused attention, control of the situation, pleasure, no worry of failure, changing of the perception of time, self-consciousness disappeared. The studies carried out by Custodero (2005) revealed that the flow theory could be an effective tool to approach children’s musical creativity.

We implemented an observational grid to study and measure the flow experience of children in a reflexive environment (Addessi et al., 2006, 2015a). The basic idea of our grid is that the observer does not register the flow state, but rather each variable and its intensity (from 1 to 3 levels of intensity). In accordance with Csikzsentmihalyi (1996), flow was considered present when all variables were registered by the observer at the highest level (level 3). Other combinations of the intensity levels of behaviors determined the state of arousal, control, anxiety, relaxation, worry, boredom and apathy. We adapted Csikszentmihalyi’s definition of each variable to the musical experience and proposed a detailed description of the musical behaviors of each variable, as follows:

• “Focused attention is an analytic behavior of great intensity, and is present when the child focuses on one or more particular elements. The child is not distracted by the environment. Some examples of behavior that characterize focused attention are: the child looks attentively at the keyboard and/or other elements of the equipment (loudspeakers, monitors, cables, etc.); the child observes, s/he is attentive and systematically explores some parts of the keyboard or other equipment; ….” (Addessi et al., 2015a, p. 134).

• Csikszentmihalyi defined clear-cut feedback as “internalizing the field’s criteria of judgment to the extent that individuals can give feedback to themselves, without having to wait to hear from experts” (1996, p. 114). In our observations we considered how the child analyses the feedback received from the system or the other child, for example: “the child becomes aware of the system’s response and s/he reacts by smiling or saying something; (…) changes her/his musical proposal according to the response received from the system”, etc. (ibid.).

• Clear goals: according to Csikszentmihalyi, “the creative process begins with the goal of solving a problem that is given to a person by someone else or is suggested by the state of the art in the domain (…). In flow we always know what has to be done” (Csikzsentmihalyi, 1996, p. 113). In fact, “children spontaneously create goals during the interaction with the system (…) the child clearly aims to explore the parts of the keyboard and the elements of the equipment; (…) different gestures to produce sounds: (…) the sounds of the keyboard and develop a musical idea” (ibid.).

• The variable Control of situation is characterized by the fact that “we are too involved to be concerned with failure, like a feeling of total control” (Csikzsentmihalyi, 1996, p. 112). Examples of Control of situation: “the child understands quickly that s/he can interrupt the system when s/he wants; self-assignment (…); deliberate gesture (…); the child explores and uses the equipment spontaneously, independently and with agility; (…) knows how to use/manage the rules of the interaction with the system (…) and with the partner” (ibid.).

• Pleasure: the “flow is an innately positive experience, it is known to produce intense feelings of enjoyment” (Csikszentmihalyi and Csikszentmihalyi, 1988, p. 35). Examples of behavior that characterize pleasure: “the child smiles and/or laughs, s/he is calm; (…) shows no displeasure; (…) repeats an action that s/he likes to do, for example, exploring a musical idea, playing and listening to the system, making a particular gesture, (…); (…) produces exclamations of pleasure, for example, ‘it answers me!’ or ‘it’s fantastic!” (ibid.).

We implemented the grid with the software Observer (by Noldus) and we planned to record second-by-second the presence, the frequency, the duration, and the level of intensity of each variable (level 1 = low intensity; level 2 = medium intensity; level 3 = high intensity). The flow is then measured by the software Observer that indicates the state of flow when all variables reach the highest levels of intensity (level 3).

Twenty-four children were involved in the experiments: 4 and 8-year-old children. They were asked over 3 sessions on 3 consecutive days to play a keyboard, with and without the MIROR-Impro, alone or with a friend. Furthermore, two different set-ups of the system were used: with group A the answer of the system was more “reflexive,” i.e., more similar to the child’s input (set-up Same), while with group B the system’s reply was less “reflexive,” that is less similar to the child’s input (set-up Very Different). All the sessions were video recorded and a video-analysis with the Flow grid was made in order to observe and measure the state of flow and the influence of the MIROR-Impro, the more or less reflexive answer, and the presence of the friend on the flow state of children during the sessions. Six observers were involved, all experts in children’s music education; two of them were members of the research team. The tool “Instructions for the observers” introduced the observers to the definition of each variable and to recording the variables by means of the software Observer. Several meetings were held to train the observers and to check the agreement among the observers. The reliability estimation and further statistical analyses were carried out with the same software Observer and SPSS. The results of the study confirmed the results of the first study, that is that the flow state increases when children play with the reflexive system, both alone and with a friend. Furthermore, the results also showed that the flow percentage is higher for group A, that is the group which played with the more reflexive set-up in all tasks. The difference between group A and group B (who played with the less reflexive reply) was significant (p = 0.004). In particular, the difference was significant in the 2 tasks with the system (p = 0.000; p = 0.001). Finally, the flow was higher in the tasks with the system, than in the tasks without the system, and the difference was significant, both in group A (p = 0.035) and B (p = 0.013).


Pedagogical Implications

The teacher can use reflexive systems and reflexive strategies (mirroring, turn-taking, and co-regulation) in order to enhance children’s flow emotional state within a creative experience. More precisely, to engage children in focused activity both when playing and listening (focused attention), with well controlled movements and the ability to manage the rules of interaction and the game with the partners (control of situation); to increase the activities started by the children (self-assignment), and their ability to play in a self-motivated way, without any external constraints (clear goals), to analyze the feedback produced by the partner (clear-cut feedback), to explore and play musical ideas, create fun games and play collaboratively (excitement).



Meaningful Instrumental Learning and the Ability to Improvise

Improvisation is a very complex activity, as shown in the interdisciplinary approach of Berkowitz’s (2010). Improvisation can be considered an important support for the development of creative thinking, because it motivates children to use their imagination, self-regulation and intrinsic motivation (Custodero, 2005; Tafuri, 2006). We carried out an experimental study to investigate whether reflexive interaction with the MIROR-Impro influences children’s ability to improvise (Addessi et al., 2017a). Forty-seven children aged 7 and 8 years participated in the study, divided into three sample groups: control group, experimental groups no. 1 and no. 2. With the aim to verify if the reflexive interaction is necessary and/or sufficient to improve children’s abilities to improvise, we adopted an experimental design based on the convergence procedure (Campbell and Heller, 1979; Fiske, 1992). The independent variables were represented by three different conditions: (1) to play only the keyboard, (2) the keyboard with the MIROR-Impro using a not-reflexive reply, and (3) the keyboard with the MIROR-Impro using a reflexive reply. Each child carried out 5 weekly individual sessions. Each session lasted 12 min. The control group played according to all three independent variables; experimental group 1 played according to independent variables 1 and 2, that is only the keyboard and the keyboard with the MIROR-Impro with not-reflexive reply; finally, experimental group 2 played the keyboard according to independent variable 3, that is only with the reflexive system. One week after the training period ended, the children were asked to improvise a musical piece on the keyboard alone (Solo task), and in pairs with a friend (Duet task). In the Duet task, each child played a keyboard and they were asked to dialog only with the sounds, without words.

Three independent judges assessed the Solo and the Duet tasks by means of the TAI-Test of Ability to Improvise rating scale implemented by McPherson (1993, 2005). The TAI is a tool to evaluate musical improvisations by listening to them, based on four evaluative criteria: Musical organization, Instrumental Fluency, Musical Quality, and Creativity. For the Duet task the judges also received 3 new criteria focused on the interaction: the Quality of Musical Dialog, that is the “ability to dialog and interact with the partner by using the sounds: paying attention to the musical proposal (listening), the ability to reply in a way correlated to the friend’s musical proposal (e.g., by repetition, variation, contrast, etc.), the presence of symmetries, co-regulation, sharing and co-production of musical ideas, the ability to show a global intentionality to dialog with the friend” (Addessi et al., 2017a, p. 10); the Reflexive Interaction, that is the “ability to interact using repetition and variation, turn-taking, and co-regulation” (ibid.); the Attention span, that is the “the subjects’ tendency to persist in their contact with the activities, in this case the musical dialog with the other child, irrespective of any underlying aim” (ibid.). In the original article, for estimating the reliability of the computed mean value across the judges, we used Cronbach’s alpha (CA). The resulting CA indicated a high reliability (solo task, 0.93–0.96; duet task 0.94–0.99). The judges’ agreement in terms of the individual variation was estimated by the mean Pearson’s correlation r between all pairs of judges. The resulting correlations indicated a good agreement (solo task, 0.83–88; duet task 0.84–0.97). Subsequently, a more general measure for estimating the reliability was calculated, i.e., Krippendorff’s alpha (Krippendorff, 2004). The resulting alpha indicated that the ratings were reliable (solo task, 0.81–0.88; duet task, 0.83–0.96).

The experimental group 2, which trained only with the MIROR-Impro, reached the highest average results of all criteria, both when the children improvise alone and in a duet. In particular, in the Duet task the difference between the total score of ability to improvise of the experimental group 2 (4.34) and experimental group 1 (3.13), which did not use the MIROR-Impro, was statistically significant (p = 0.046). These results support the hypothesis that the reflexive interaction with the MIROR-Impro could be sufficient to increase the improvisational skills, and necessary when the children improvise in duets. In the Duet task, the correlation between reflexive interaction and the other criteria, including creativity, was high and statistically significant (p < 0.01), which could indicate that practice with the reflexive system “teaches” children the mechanisms of reflexive musical interaction (turn-taking, co-regulating their behavior with the partner, imitating, being imitated, repeating and varying) and then they are able to use these reflexive behaviors also when they interact with a human partner (see Figure 7). The results also show that the attention spans of experimental group 2 (children who trained only with MIROR-Impro: 585 s) are higher than the other two groups of children (control group: 428 s; experimental group 2: 515 s).
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FIGURE 6. Percentages of flow with group A and group B in each task. In the tasks with the system (T2 and T4) group A used the set-up Same and group B used the set-up Very Different (Addessi et al., 2015a).
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FIGURE 7. Duet task: scores for each evaluative criterion, total score of ability to improvise, and score of reflexive interaction (means) (Addessi et al., 2017a).



Pedagogical Implications

Reflexive technologies can support a music improvisation program by means of individual and collective “deliberate practice” (Ericsson, 1997; McPherson, 2005). The teacher can use reflexive interaction to enhance children’s creativity, that is: (1) Musical flexibility: the child’s ability to generate differing musical ideas; (2) Musical originality: the child’s ability to provide a musically unique or unusual response (McPherson, 2005). Furthermore, reflexive systems can enhance the quality of children’s musical dialog, their ability to musically interact with the partner, by paying attention to the musical proposal (listening), to co-regulate and share musical ideas, using repetition and variation, and turn-taking.



Children’s Movement Creativity in a Reflexive Embodied Environment

In recent years, several studies proved that cognitive processes can be influenced by body states, both real and imaginary (Barsalou, 2008). The general hypothesis, at the base of this vision belonging to the field of embodied cognition, is that cognitive processes are closely linked to bodily states, or that knowledge is closely linked to the physical context (see Varela et al., 1993). The importance attributed to the relationship between action and perception has led to a particular attention to the body in its involvement with the musical experience. In the field of creative technology, some experiments have been carried out with children who interact with a machine through visual feedback, body movements, and listening (Friberg and Kallblad, 2011; Nijs et al., 2012; Frid et al., 2016; Sano, 2018). These studies show that motion capture tools have made clear progress in the quantitative analysis of movement and gesture. Nevertheless, the measurement of motor “creativity” still remains an open challenge.

In the framework of the MIROR project, we carried out several experimental studies aimed at investigating whether interaction in reflective musical environments can improve creative processes and children’s ability to improvise with movement. We noticed, in fact, that the reflexive response of interactive systems generates interesting motor reactions in children: several creative gestures to produce the sounds or dancing while listening to the system’s response. These observations raise many questions: what is the children’s bodily perception when they hear the reflexive response of the system? Which and what sort of movements does the child imagine? How do the system’s responses stimulate the child to create a gesture connected to the sound? We can hypothesize that reflexive interaction can stimulate a body resonance mechanism in the child, as described by Rizzolatti et al. (2002), since this mechanism is rooted in the motor areas of the brain. When children dance while listening to the reflexive answers, they act as if they were “incorporated” mirrors of the system’s musical response, so that the interaction of the child with the machine also sees a channel of body communication activated.

We first listed several requirements of the reflexive “embodied” interaction for the implementation of the MIROR-Body Gesture. The second level of investigation concerned the relation between the child’s movements and the sound produced by the system. According to Godøy and Leman (2010, p. 6), the “analysis of sound, in particular the movements in sound, can therefore be used as a starting point in identifying sound-related musical gesture.” In the case of a reflexive system, this means that the related sound and gesture should give children the perception that the sound is a sort of virtual copy of her/his gestures. Aiming to implement a reflexive sound-related musical gesture, the UNIBO team created a grid of correlation between Laban movement parameters (Laban, 1950/1980) and musical features (Baroni, 2004). The particular interest of this grid is that the musical qualities were obtained by observing children making sounds, and by interviewing them (Addessi et al., 2013b, 2015b).

In order to measure the improvement of the quality of children’s movements, we used the TCAM test (Torrance, 1981) and implemented an original grid based on the Laban Movement Analysis (LMA) (Laban, 1980). The TCAM was conceived to measure some types of creative skills in children between the ages of three and eight, namely originality (assessed according to the criterion of statistical frequency), fluidity (the number of different and appropriate responses), and imagination (how the person is able to imagine and adopt the various roles proposed). The LMA, which was originally created to describe, visualize, interpret and document human movement, in our case was used with a more specific application in the field of dance and movement education. This approach has been used with excellent results in the field of musical studies (e.g., Broughton and Davidson, 2016). In our experiment we observed four factors of the category Effort, which are: Space (direct or indirect), Time (sustained or sudden), Weight (light or heavy), and Flow (free or bound).

An experimental study was carried out with the MIROR-Impro to investigate if reflexive interaction can enhance the creativity of children’s movements (Addessi et al., 2017b). It was realized in Italy in two classes of the first cycle of a public primary school, with 47 children aged 7 and 8, divided into two groups: control group (24 children) and experimental group (23 children). Both groups participated in 4 lessons, one each week. In each lesson all children were asked to improvise different activities with the body while they were listening to a child playing a keyboard. However, the child of the control group only played the keyboard, while the child of the experimental group played the keyboard with the MIROR-Impro. So the children of the experimental group improvised different activities with the body while listening both to the child and the reflexive responses of the system. An example of an activity carried out:

On the moon. We propose to the children to pretend to be in a science fiction film set on the Moon: “Pretend to be animals, aliens and rocks of a lunar landscape.” The child-musician therefore has the task of playing the soundtrack of a science fiction film. To the rest of the class we propose alternatively: “move like flying animals during the sound proposal of your musician-partner, and move like creeping animals during the computer response”; “Move like rocks that roll during the proposal of the music-companion and freeze in a position during the computer response.” The children took turns in the role of musician. The same activities carried out with the experimental group were carried out with the control group, but the child who played did not have the reflexive response of the system and the children who danced responded with movement only following the sound proposed by the musician-partner.

We used a modified version of Activity 2 “Can you move like that?” of the TCAM test by Torrance to measure the children’s motor creativity before and after the activities. This test is suitable for measuring the child’s ability to imagine and take on different roles by moving like animals or objects, and which then evaluates the imaginative capacity. For example: “Can you move like a tree in the wind? Imagine you are a tree and a wind is blowing very hard. Show me how you would move by moving forward toward the camera” (ibid.).

The activities of pre-test and post-test were analyzed as reported in the administration, scoring, and norms manual of the TCAM Torrance test. Each task was rated with a score from 1 to 5, on the basis of the quality, adequacy, and elaboration of each movement. Two judges, i.e., the dance teacher and the researcher who carried out the experimental protocol, were required to independently watch the videos of pre and post-test activities and to evaluate the children’s performance using a 5-point scale. The control group and the experimental group showed no difference in the results of the TCAM test performed before the activities (M = 26.1 vs. 26.8, p = 0.62), while a significant difference emerged between the two groups after the activities. In particular, and in line with our hypothesis, there was an evident increase in the creativity scores of the experimental group, which had performed activities with the MIROR-Impro reflexive system, compared to the control group (control group M = 28.8 vs. experimental group M = 31.8, p < 0.05). These results support our hypothesis that reflexive interaction, thanks to its mirroring mechanisms, turn alternation, regulation and co-regulation, positively influences the development of motor creativity in children.

The qualitative analysis using the LMA highlighted some qualities of movement and use of Space. In particular, in the post-test phase, we observed that the children of the experimental group showed, compared to the control group: a wider kinesphere (the sphere that limits or delimits the personal space of the movement), with a consequent exploration of gestures, both of the arms and of the legs, more extended and defined – for example, during the post-test, in task 1 “Can you move like a tree in the wind?”, it was noted that, to simulate the movement of the tree crowns, the amplitude of the gesture of the arms was greater in the experimental group than in the control group; a safer use of the general space; greater use of individual parts of the body (arms, shoulders, head, and feet).


Pedagogical Implications

The usefulness of the reflexivity paradigm is that the children remain with thought-movement on the same activity while elaborating variations. This allows the teacher to organize activities that support children in experimenting with various body responses to musical proposals and vice versa, placing greater attention on the relationship between elements of music (sound, melody, rhythm, etc.) and elements of movement (body, space, relationships, time, etc.). It is important that children express themselves without going through verbal language, but taking on “other” languages.



MIROR-Compo: A Scaffolding for Creating the Musical Shape

We collected a database of children’s composition and of musical phrases chosen by the children, as Initial Statement, Continuation, Variation, Answer, and Conclusion. The compositions and the musical phrases were analyzed in order to understand how children used the actions of MIROR-Compo. It was possible to observe constants in the way each type of action is linked to the previous or next sentence. For example the Variations often show a change of register with respect to the last note of the previous sentence; all the Conclusions show an ascending melodic profile, repeated notes, and are of greater duration than the previous sentences. Therefore, the function of a musical phrase is not in the musical content itself, but in the way in which each musical phrase is linked to the others. This shows us how the compositional process stimulated by the system does not so much concern the creation of musical phrases, but rather the creation of a form, that is, the way of combining and putting together the musical phrases (literally, com-pose).

This is very interesting because it supports the idea that the MIROR-Compo can act as a kind of “musical scaffolding,” which allows children to invent different musical compositions, depending on their sense of form. The concept of “scaffolding” (Vygotsky, 1962; Bruner, 1983) offers the metaphor of this experience: the system provides subsequent levels of temporary support (in this case, the musical phrases) that help children to achieve other levels of understanding and skills (the overall form of the composition), which would not be possible without a guide. As in “scaffolding,” the support strategies implemented by the system are gradually removed by the system itself, when the child no longer needs them, and the responsibility to create the musical form gradually becomes the task of the child. Furthermore, the MIROR-Compo can also be used as a bridge to fill the so-called “learning gaps,” that is, the difference between what the child has already learned and knows because of her/his acculturation (e.g., their understanding of a musical phrase with a beginning, a development and a conclusion), and what s/he expects to be able to do with it, such as composing a sequence that satisfies her/his sense of form and musical narrative.



Reflexive Technology in Inclusive Contexts

Several empirical experiments and practices have been implemented in the framework of the MIROR project, with meaningful results using reflexive interaction with adults with autistic syndrome and with children in a music-therapy setting (Anagnostopoulou et al., 2012; Bonfiglioli, 2015). More recently, further studies are ongoing in order to test the MIROR application in inclusive educational contexts (Ferrari and Addessi, 2016, 2019), with children with impaired hearing (Gurioli et al., 2019), and in dance schools with children in wheelchairs (Bertocchi, 2017).

These studies showed that reflexive interaction can be a “transversal” device for creativity, music education and music therapy, and can enhance expressive and creative behavior in situations of disability and/or in which it is important to promote inclusion. The flow experience generated by the interaction with MIROR applications favors states of creativity and well-being, suggesting an effective therapeutic and rehabilitative potential. Reflexive interaction stimulates specific brain areas of resonance and activates interactive processes that deeply involve the person. Nadel (2002) points out that imitation and recognition of imitation are fundamental for understanding the autism syndrome. According to Rizzolatti et al. (2002), autism may have a neurobiological basis in the malfunction of mirror neurons. The reflexive interactive musical systems can therefore be placed at the crossroads between music education and music therapy, where the music therapist’s task is to set, through listening, the conditions to promote creativity and social processes (Bunt, 2012). In particular, they are adaptive and intuitive systems, analogous to the extemporaneous character of music therapy improvisation. They are based on the co-regulation of a communicative process defined as “a continuous disclosure of the individual action that is susceptible to introducing new actions from the constantly changing actions of the partner” (Fogel, 2000). Further constitutive characteristics of reflexive interactive musical systems useful for inclusive education are the priority given to child/ren and to their musical style(s) and identity(ies), the child-centered learning approach, a tool for the children to express themselves, their emotions and symbolic imaginations, by means of the body and the music, the interaction based only on sound feedback (no need for music notation or the computer screen), the collaborative learning, the direct peer learning, the self-organization of groups.



CONCLUSION

In this article, an overview of the pedagogical paradigm of reflexive interaction was presented and its application in the field of technology-enhanced learning, that is the MIROR platform. This paradigm has proven effective in various area of children’s creativity and instrumental learning, suitable for different ages and in different areas of musical experience, from exploration to improvisation, composition and motor creativity, in individual or collaborative activities, with the teacher’s guidance or in deliberate practice.

With this work we have proposed an original technology for children’s embodied music and creativity. The mechanism of repetition-variation, which is at the heart of reflexive interaction, gives rise to a process of co-regulation between children and the machine, where the center of attention is not the final product but the subject engaged in the interaction. That is, the machine does not require the child to achieve pre-determined objectives, but it co-constructs these objectives with the child, motivating the child to develop original musical and motor ideas. This creates a novel kind of child-machine interaction that was proved capable of having a particular impact on teaching and learning processes.

This overview has made it possible to compare all the stages of the project and therefore to offer a complete and more significant vision of the reflective interaction paradigm and its applications in the pedagogical field, starting from the first intuitions that emerged during the pilot study observations, to the construction of the theoretical framework, which has been enriched over time with paradigms of the Western scientific tradition (from Flow theory, to Vygotskian constructionism, mirror neurons, embodied cognition and enactive approaches), to the qualitative and quantitative results of controlled experimental protocols and empirical investigations conducted with children from 2 to 10 years, in different scenarios: nursery, kindergarten, compulsory school, music school, dance school, inclusive and music-therapeutic contexts.

The basic hypothesis, namely that the reflexive interaction enhances musical and motor creativity, arose from the observations collected in the pilot studies with children. The subsequent MIROR project led to the implementation of the MIROR platform, with the extension of the reflexive interaction paradigm from musical improvisation to composition and embodied cognition. The project also led to the conceptualization of the pedagogical framework of reflexive interaction, and to the rigorous experimentation of different scenarios, with different ages and groups of participants, with greater attention to the role of adults and teachers. This article presented the main results obtained during the project.

The use of qualitative and quantitative approaches, according to the mixed methods (Teddlie and Tashakkori, 2009), was found to be effective and allowed to support the qualitative observations conducted in the field with quantitative data, thus allowing to fruitfully connect the children’s and teachers’ daily experiences with controlled experimental protocols and scientific evidence, which is still a problem in the field of pedagogical research. The interdisciplinary and mixed methods approaches led researchers to implement an original, highly promising research methodology in the field of psycho-pedagogical sciences.

The spiral approach, which saw the collaboration between music education and music technology experts, demonstrated that “an interdisciplinary approach and collaboration between hard and soft sciences is feasible and that the development of technology in a context of psychology -pedagogy can be mutually fruitful” (Final report EU). As written by the reviewers of the European commission “The technology provided new stimulations for thinking out of the box about new pedagogy and child-machine interactions.”

From these points of view, the project has achieved its objectives. However, there are further issues on which it is necessary to continue improving, such as the user’s interfaces, the application of MIROR-Body Gesture, the wider application in different scenarios of music education.

From the theoretical-experimental point of view, the results open the door to new hypotheses about the interconnection between the reflexive interaction paradigm and the theories of mirror neurons and embodied cognition: in this direction a new application is on the road, called MIROR-MultiModal, which combines sound, movement and colors, and which should allow to realize the idea of a “reflexive” space in which children can create music and images with the movement of their body. The reflexivity paradigm has also been extended to studies of vocal interactions between children and adults. It has been observed that the elements that characterize the reflexive interaction, i.e., mirroring, turn-taking, co-regulation, are fundamental in adult-child vocal interaction in early childhood and represent one of the main mechanisms of a child’s vocal activism (Addessi, 2020).

The research techniques developed during the project were used in subsequent projects such as in the LINK project (Learning In a New Key, Erasmus Plus, EU). The flow grid implemented in the MIROR project was used to observe the impact of training courses, carried out by non-music specialist teachers together with music therapists on some basic principles of music and art therapy, on the class-room activities with children of greater cognitive and social vulnerability (Tarr and Addessi, 2017).

Since the end of the MIROR project, many experiments have been conducted and continue to be conducted in many schools and research centers, in particular in inclusive contexts (Bertocchi, 2017; Ferrari and Addessi, 2019; Gurioli et al., 2019; Figueiredo et al., in press), with other instruments, such as percussion (Pscheidt et al., 2019), and in piano teaching (Hamond et al., 2019). Many doctoral and postdoctoral students are testing the platform in different educational and teaching settings, also expanding the theoretical discussion, such as the comparison between reflexive interaction and Cross’s concept of empathetic creativity (Cross et al., 2012; see Pscheidt et al., 2019).

These recent experiences support the idea that the reflexive paradigm and the MIROR applications represent a powerful and adaptive device for children’s instrumental creativity and learning, and contribute to improving these systems, in order to discover new scenarios and new theoretical and technological issues and hypotheses.
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et al., 2015b; Simones, 2019)
Conducting style
Playing musical instruments or
singing

Mimics with instrument
manipulation

Touch

Providing general and/or specific conceptual information
Giving a specific opinion or recommendation aimed at guiding the student
toward the achievement of certain specific aims, without demonstration or
modeling

Enquiing

Evaluation of a student's applied and/or conceptual knowledge made known to
the student

Showing how to perform a particular action, without actively engaging the
student in the action and where the student mostly istens and observes
Actively engaging the student in performing actions alongside teachers’
explanations

Provision of suggestions of ways to practice a particular element or passage, or
discussing a practicing schedule

Internally processing the material presented and performed by students for
diagnosing students’ needs in musical development and establishing
appropriate teaching plan to the student

Pointing
Express images of actual objects or actions

Express images of the abstract

Vertical/perpendicular movements of hand, arms and/or head with the purpose
of highiighting information that is external to the gesture in itself, occurring at the
meta-level of discourse

Up and down movements of hand, arms and/or head that only denote the
tempo or speed, at which the music should be played without providing
expressive musical information

Up and down movements of hand and arms that assume generally a more
circular shape providing temporal and expressive information about the music
Instances where teachers intentionally and actively engage with music making in
the form of instrumental and/or vocal music making

Instances where teachers appear to mimic a certain mental image of a gesture
that they consider appropriate to perform a particular musical sound-producing
action, delivered while expecting the student to imitate the gesture shown
Mimics can be subdivided into two sub-categories (only for instrumental music
teaching):

&) Mimics with instrument manipulation

b) Mimics without instrument manipulation

Instances where teachers have made intentional physical contact with the
student in the course of instrumental music teaching
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Time in minutes/
seconds

Speech Transcript

Teaching behavior

Teacher gestures
Gesture
meaning/function/
purpose

3:04

Look, you are
here now

Giving
information
Diectic
visualizing
location in music
score

4.24

That sounded much
better than last week

Giving feedback

Go-verbal beat
Emphasizing the
word “better”

431

There were only a
few mistakes

Giving feedback

Co-verbal beats
Emphasizing the
words “few” and
“mistakes”

433

What s this note
here?

Asking questions

Diectic
Checking for
understanding

4.45

Yes, its a G sharp,
but you played G
natural actually

Giving Feedback

Co-verbal beats

Emphasizing the
words “yes,” and
“G natural”

4.50

listen, this is how it
should sound
when you play G
sharp
Demonstrating

Playing the piano
Providing audio
representation of
correct sound
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body, movement, dance
and music creativity

Softwares
MIROR-Impro
MIROR-Compo

MIROR-Body Gesture

music improvisation/
composition/listening

education

therapy, rehabilitation,

inclusion

research

Applications to child-machine interaction

Pedagogical Paradigm of Reflexive Interaction

/ Pedagogical concepts\/ User Experience \ [ Modes of \

Socio-constructivism Interact with a virtual copy of Intsraction
Collaborative learning themselves Mirroring
Expression, creativity Experience of being imitated Turn-takin

Flow state Flow and well-being A g

Learning by finding and problem The rules of interaction Regular timing turn
solving Joint attention Temporal contingency

Mirroring, Scaffolding, Modeling Music-maker in style Role-taking
Psychology of conducts Thinkipg in sound Adaptive

Chi\l/?l-c:nterfed prroach - Refl'e)égve IISStIefn‘m‘%' . Co-regulation

ithout fixed aims elf-regulation, Self-initiative
Deliberate practice Self-efficacy Tr;:fslz z'r;r:‘cy

Attractivness

Distance factor

\ Pedagogy of inclusion j

Y 7

o =

Perceptual bases: similarity, auditory analysis, embodiment, enactivism

Neurophysiological bases: mirror neurons, common code, resonance
mechanism, auditory processing, music imagery
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Phrases

Sessions (10) Parameters
fing_2011\UNIBO\\unsorted\d_6 | 2011-05-19_09-32-57 (MS time: 759466) startDate=2011-05-16_10-29-51
2011-05-19_09-20-33 (MS time: 15296) midiShareStartTime=4025249 Ctor:
2011-05-19_09-11-31 (M time: 204175) polylono=poly
2011-05-18_10-13-40 (MS time: 1494961) ]""’asl eT“t’_etsm"’:“"O Ctor:
2011-05-18_09-56-55 (MS time: 490256) b
. maxOrder=2
2011-05-18_09-51-45 (MS time: 179832) b oops=1 Ctor:
2011-05-16_10-55-01 (MS time: 5534590) transpose=true
2011-05-16_10-45-01 (MS time: 4934540)  |outputType=Variation Ctor:
2011-05-16_10-29-51 (MS time: 4025249) rhythmType=Input S
2011-05-16_10-06-17 (MS time: 2610481) velocityType=Input Ctor:
keepNLastMelodies=-1
maxLegatoRatio=0.50000006 Ctor:
Ctor:
Ctor:
NOT RECORDING!
(=] [ [ommmcer | mome |

Memory

(o e OOO=EEEE] =P

AT
| ey e

e 00

v
'

response

P ——

Learn Input: true
Phrase Threshold: 600
Keep all inputs in memory: true

Go to MIROR Compo

’ Set MIROR Parameters |

Simple | Advanced | Harmony

(i) Sl 3 5 7]

[ nothing []similar [] different I very different
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Main themes

Pleasure or well-being
Music

Action

“Ambiguous o less
significant”

Learning environment
People

Desie
Receptive

Words (in order of appearance)

Like, good, enjoy, fun
Music, instruments, drums, guitar, keyboards,
piano, songs, part, piece

Plays, get, know, make, learn, working,
singing, think, trying, performing

Just, realy, one, things, time, got, different,
year, something, well lots, better, started,
much, now, used

School, lessons

Teacher, people, group, learner, band, friends,
everyone

Want

Feel
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Category
Becoming
aware

Connect

Create

Explore

Share

Det

ition

Encounter new musical ideas and experiences; taking in
more of the detail; sensing the wonder, interest and curiosity
that enables more awareness of the qualities, characteristics
and possibiifies.

Making connections with other forms of music, music
learning, and people; communicating with others about new
understandings.

Developing creativity and creative skill, decision-making and
problem-solving skills.

Acquiring knowledge and skills in and through music and
technology-infused exploration and experimentation;
experience new leaming opportunities.

Gollaborating and working together toward a shared goal;
sharing skills/knowledge and music making with others.
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Category

Dislikes

Disconnected from their main
interests

Non-experiential approaches

Limitations to learning
opportunities

Limitations to well-being
Teacher's attitude
Likes

Becoming aware

Of learning
Of well-being
Connect

With goal(s)
With instrument(s) OR music
With peer(s) OR teacher(s)
Create

Find MY voice

Explore

Technologies

Share

Musical experiences

Definition

What learners said they dislike:

Being taught in ways that don't correspond to their interests;
Being taught content that that doesn't correspond to their interests;

....such as teaching approaches that are not based on music playing.
Being taught in ways that do not realize ther full potential, such as a lack of differentiation.

Learning contexts that impact negatively on their well-being, such as peer pressure, stress or competition.
... such as a discouraging, unclear or unsupportive teacher.
What learners said they like:

Encounter new musical ideas and experiences, taking in more of the detail, sensing the wonder, interest and curiosity that
enables more awareness of the qualities, characteristics and possibilies.

Experiencing progress, success or a transformative process through diverse learning opportunities.
Sensing a growing confidence, feeling trusted or trustful.

Making connections with other forms of music, music leaming, and people and communicating with others about new
understandings.

Being in alignment with one's objective, passion or interests.

Connecting aurally or emotionally to musical tone, sound, music or instruments.

Developing a positive relationship with peers or teachers.

Developing creativity and creative skills, decision-making and problem-solving skils.

Discovering one’s voice through choices, a sense of freedom or musical opportunities (e.g.. playing a solo).

Acquiring knowledge and skills in and through music and technology-infused exploration and experimentation.

... through technologiies.

Colaborating and working together toward a shared goal, sharing skill/knowledge and music making with others.
Sharing ideas, skills and knowledge acquired through musical experiences.
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Source

Black (2017)

Countryman
(2009)

Evans et al
(2015)

Howell (2011)

Kokotsaki
(2017)

Lowe (2012)

Lowe (2018)

Method

Qualitative
Case study
Qualitative
Narrative
inquiry
Critical
grounded
theory
Qualitative
Collective case
study

Qualitative

Mixed method

Qualitative

Mixed method

33

48

345

Data collection

Interview Member
check

Interview

Foous group
interviews

Interview

Focus group
interviews
Atitudes to music
questionnaire

Foous group

Survey (tems)

Level

Secondary

Secondary

Secondary

Primary

Secondary

Lower
secondary

Secondary

Context

Scholar

Scholar

Informal
learning in a
formal context

Music program
for newly
arived refugee
and immigrant
children

Scholar

Elective
instrument
program in
school

Large-scale
cooperative
Music Festival

Musical
activity

Jazz combo

Various music
education
activities

Musical Future

Composition

Various music
education
activities

Small group
orchestral
instrument
lessons

Rehearsals,
performances
and attending
concerts

Country

Scotland

Canada

Wales

Australia

England

Australia

Australia

Object of the study

The lived experience of
a school jazz combo.
The nature of the high
school music
experience.

The impact of Musical
Futures from the
perspective of learners.
Issues of creative
music making and
understanding in the
context of a music
program for newly
arived refugee and
immigrant children.
Puplil voice and
atlitudes to music
during the transition to
secondary school.

The values and beliefs
students in their first
year in secondary
school attach to
learning an instrument,
and the impact of the
instrument lesson upon
these values and
beliefs.

Enjoyment,
cooperation and
motivation in
comparison to
state-based
competition festival.
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Teacher Instrument Pupil
Tim Trumpet, brass  Matildat2_B2
teacher
Lucy14_FHd
Caroline Clarinet & Sophiat4_Ci3
Saxophone
Sally13_Cl4
Alicia Piano Yasmine12_Pi3
Lara12_Pi4
Ruby12_Pi3
Karen Violin, teaching Phoebe8_Vi1
violin & viola

Rachel12_Va2

HM (project leader) ~ Recorder Piopa9_R1
Rose11_R3
Amelia15_R4
Ninal3_R4

Instrument

Flugel Horm

French Hom
Clarinet

Clarinet
Piano
Piano
Piano
Violin

Viola

Recorder
Recorder
Recorder
Recorder

Grade

@

SN INN

PR

Participating teachers were assigned a pseudonym whie pupis were alocated a
pseudonym folowed by a code referring to their age, instrument and grade level.

VSR-Interviewees in italic.
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Teacher

Alicia, Piano

Caroline, Clarinet

Linda, Violin

Tim, Trumpet

HM Recorder

Methods used prior to ARP

1. Modeling
2. Gestures & moverments

3. Singing

4. Projected performance

5. Visual imagery [metaphors]

6. Sometimes: Talking about musical
character & structure

1. Analysis
2. Verbal teaching using

“adjectives” (metaphors)

3. Discussion of performance directions
4. Talking about character

5. Occasionally: playing

with/without expression

1. Verbal teaching explaining technique
& expressive tools (bowing, dynamics,

tempo, vibrato). Discussing “what they
want to express”

2. Singing

3. Modeling

4. Movements & gestures

1. Making up a story

2. Marking in phrasing/breath-marks
3. Verbal teaching explaining technical
aspects of playing

4.*Get them to exaggerate”

Prior to the ARP these pupils were
taught with

1. Metaphors describing the
musical character

2. Modeling

3. Accompanying

4. Playing with pupils

Methods used during ARP

1. Questions & discussion of musical
character and structure

2. Modeling: Playing & singing

3. Playing with pupils

4. Gestures

5. Short verbal explanations containing
metaphors, supported by modeling &
gestures

6. “Think of the music in your head”

1. Questions & discussion of various
aspects of the music, including musical
character

2. Modeling (recordings & playing for pupils)
3. Verbal explanation (short)

4. "Imagined Emotion”

5. Playing with pupils

6. Improvisation

7. Puplls recording own playing

1. Verbal explanation of technique &
accuracy

2. Modeling (playing & singing)

3. Playing with pupils

4. Singing phrases

5. Questions to check knowledge of
expressive markings

6. Questions regarding character

1. Questions & discussion of various
aspects of the music, including musical
character

2. Modeling (playing & singing)

3. Playing along with pupils

4. Singing phrases

5. Gestures

6. Projected performance

1. Questions & discussion of musical
character & structure

2. Modeling (playing & recordings)

3. Listening to own recordings

4. Accompanying

5. Playing with pupils

6. Projected performance

Methods seen as most effective—end
of ARP

“Effectiveness of methods depends on the
situation and the student.”

Two main methods:

1. Asking questions about

musical character

2. Modeling

1. Analysis: Asking questions & discussing
all aspects of the music, incl. musical
character, structure, background to the
music, approach to practice

2. Modeling

3. Playing with students

4. Imagined emotion 5. Listening to

(own) recordings

1. Modeling
2. Dialogue

1. Modeling
2. Playing with students

1. Questions & discussion of musical
character and phrasing and various other
aspects of the music

2. Modeling

3. Accompanying

4. Playing with pupils

5. Projected performance

6. Listening to own recordings
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Heightened awareness of
music, time, space and energy

Beneficial for relationships

Social and cognitive challenges h
in ensemble

is cause of

influence each other

Informing pedagogy I Improved musicianship I

/flfo s

is cause of

Enjoyment and feeling good
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Most experience

Some experience

Little experience

No experience

Emma (Bassoon)

e Dalcroze experience

e Dance experience (12 years)

o Did perform the MartinCi work already

Judy (Violin)
e Dalcroze experience
e Dance experience (12 years)

Cathy (Piano)
e Dalcroze experience
e No dance experience

Peter (Cello)
e Dalcroze experience
o No dance experience

Mary (Clarinet)
o Clarinet in session 1
and 2

Benjamin (Clarinet)
e Clarinet in session 3,4 and 5
o Did perform the Martin{ work already

Anne (trumpet)
o Did perform the Maritnu work
already.
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Conditions of flow

“Goals are clear — One knows at
every moment what one wants
todo.”

“Feedback is immediate — One
knows at every moment how well
one is doing.”

“Skills match challenge — The
opportunities for action in the
environment are in balance with
the person’s ability to act.”

“Concentration is deep — Attention
is focused on the task at hand.”

“Problems are forgotten — Irrelevant
stimuli are excluded from
consciousness.”

“Control is possible — In principle
success is in one’s hands.”

“Self-consciousness disappears —
One has a sense of transcending
the limits of one’s ego.”

“The sense of time is altered —
Usually it seems to pass much
faster.”

“The experience becomes autotelic —
It is worth having for its own sake.”

Quote

“The things where we have a goal, |
enjoyed the most.” (Peter)

“So that gave us a unified goal, which
helped a lot, because you struggle to
agree on what the sound ideal of the
ensemble should be, but with the ball
exercise we reached unanimity easier.”
(Emma)

“I could really hear that it helped the
ensemble. Like in the “Charleston” it was
much neater, actually amazingly clearer”
(Emma)

“The challenges don’t seem

impossible. . ., | never felt totally
discouraged, which | think is great.”
(Judy)

“Let me explain it like this: if the challenge
meets the ability, then time flies; if the
challenge exceeds the ability, then time
slows down.” (Emma)

“for that hour and a half that we worked
together.you were so focused on what
was going on. There was no time or
energy or whatever to think about what
was going on outside the room
beforehand.” (Anne)

So you’re removed from your
circumstances, that’s definitely because
you have to focus so intently on your
music [. ..] you can’t actually bring bad
vibes or whatever into that
session.’(Mary)

“To walk on the rhythm and to clap, but
mostly to walk on the rhythm. It is fun,
because it really feels like you are getting
it into your bodly.” (Peter)

“After a few Dalcroze sessions moving
together, then you know the people and
then you aren’t shy anymore.” (Peter)

.. It felt like five minutes. It was like oh is
this now over, do we have to stop? In
both sessions | can really say time flew by
because | was having fun.” (Judy)

“The time passed very quickly. | couldn’t
believe that an hour had already passed
when the session finished.” (Cathy)

“If | was having a bad day.it takes you a
little bit out of your situation and it
removes you from your own reality, [...]
You are forced to leave whatever negative
or positive or what issues you have
concerning your good or bad day, and
you are focused on listening to the music
and to react to that and that is | think very
good therapy for getting your mind
clean.” (Mary)
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Themes.
Body and breath

The body as a ‘way in'

Learning through the body overcomes
specifc techrical diffculties

An embodied reationship with the

scor

Deeper knowledge and comecton to.
music

Carifying own interpretations.
Communication with the audience

A bigger picture beyond the instrument

Kathryn's categories

Responsive body; breath support;
breath as the phrase.

Atoolto aid focus; learning outside the.
instrument fist,

Automatisms; quick response; iythm;
physical movements.

Body representing the score;
‘embodying the structure; facitates.
visual inderstanding: aiding
memorization.

“The music as a whol, attentive to the:
dotais.

Equipment reeases something;
exploring; making decisions.
‘Theatrcaity; considering audience’s
perception.

Engaging with the wiorid; feeing
‘encouraged; reationship with daughter

Irene's categories

Btter use of body and breath; better
sound qualty.
Auseful approach.

Rhyth; extended techniues; quick
response.

Translating notation; aicing
‘memorization.

Knowing more than just theory.

‘Considered and convincing intention;
independent deas.

‘Stage presence; showing the audience
the interpretation.

Focusing on the music and mearing,
not technique.

Emma’s categories

Body' relationship to the instrument;
‘sound qualty; breath as the phrase.
Learning outside the instrument and in
the body firs; helped issues worsened
by dysiexia.

Automatisms; thythm; extended
techriques; ‘fow-based' ute
techrique.

Gives meaning; aiding memorization.

Kinesthefic learming to uncover music’s
ot

Making own decisions; creativty
through qualty of movement.

Moving the audience; "tanslating’
‘composer’s ideas.

Transformed career; joy; music as the
leader; more accepling of
imperteciions.
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Theme Sub-themes Sources: participant (P) Example statements
and/or facilitator (F)
Benefits Dexterity P F “I think my dexterity improved in my fingers” (P)
“I felt it was very beneficial physically and mentally” (P)
“No, I've got pretty good manual dexterity anyway. | couldn’t notice any marked difference”(P)
Self-efficacy P “The skill I'd learned — the sound that | was producing was coming from me” (P)
“I did feel increased self-esteem and belief that | can try new things and expect to achieve well” (P)
Others P “My memory and concentration have improved” (P)
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Test

JTHFT_dom
JTHFT_non_dom
TMTA

TMTB
TMT_delta
Polhemus
Polhemus_del

Hypothesis

(is_trained1:classC2) < 0
(is_trained1:classC2) < 0
(is_trained1:classC2) < 0
(is_trained1:classC2) < 0
(is_trained1:classC2) < 0
(is_trained1:classC2) < 0
(is_trained1:classC2) < 0

Estimate

—0.29
0.45
—1.21
0.12
0.31
0.32
0.58

Est.Error

0.56
0.68
0.80
0.76
0.78
0.68
0.66

Cl.Lower

—1.21
—0.63
—2.54
-1.10
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0.06
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Evid.Ratio
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Post.Prob
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Theme Sub-themes Sources: Participant (P) Example statements
and/or Facilitator (F)
Enjoyment General “I thoroughly enjoyed all the lessons” (P)
Aesthetic F “They seemed to like the way the bass line was like another melody, and they
understood how it fitted with the melody — showing quite a degree of musical
sophistication actually” (F)
“Added harmony part to Twinkle Twinkle today. . .it sounded GREAT, and they
commented on this” (F)
Motivation P F “When you’re playing something like Ode to Joy you can hold your head up and

say Oh, I'm playing Beethoven” (P)
“All excited for Happy Birthday — this seems to be the one they can use to
connect with others, show off” (F)
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Intellectual Challenge Figurenotes P “not having to learn notes | found it much easier than | was expecting it to be” (P)
“[Figurenotes] facilitated an easy and fast entry into being able to play music
immediately” (P)
Repertoire BIF “because the music was familiar it gave people the confidence to try it” (P)

“I think adult repertoire should be more different to children’s music”(P)

“there was such a great variety of tunes, there was none we disliked. Some were a
little bit harder to play than others but there were no problems” (P)

“all groups (experimental) achieved it well and seemed pleased. Good to push them
a little out of their comfort zone!” (F)
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Theme Sub-themes Sources: participant (P) Example statements
and/or facilitator (F)
Lessons Facilitator P “I'enjoyed the knowledge, teaching attitude and support of [the facilitator]” (P)
“[the facilitator] has a great attitude to learning and understanding people who may
have difficulties with learning, was very gentle and patient” (P)
Figurenotes sustainability P “obviously its hard to get more of that style of lesson” (P)
“I would have liked a follow on from Figurenotes transferring to normal notation” (P)
Practice Motivation P “Consistent practice produced improved playing and memory” (P)
“[l enjoyed practicing]. | felt | was achieving something”(P)
Quality F “Initially, they did not have much idea how to practice” (F)

“Learning HOW to practice is interesting for them” (F)
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Theme
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Example statements

Groups

Social P
Playing P/F
Differences F

“From lesson 1 the teacher and the group bonded, we were all keen to help each other” (P)

“[l was surprised by] the general enthusiasm of the group itself and the way we came together
to play as a group”(P)

“In a group situation you're a little bit nervous that you don’t make a fool of yourself” (P)

“[l disliked].the other participants not listening to instructions!” (P)

“There’d be two of us playing the chords and two of us playing the melodies — it was great.” (P)
“One thing | enjoyed was playing with the group — the interaction with the other players”(P)
“Participants enjoyed playing all the ensembles in this lesson (as they have in previous
lessons). . .In contrast, playing the same melody altogether sometimes caused friction”(F)
“Some clear differences between the groups are emerging. < Class > are very switched

on. . .participating with understanding and almost teaching themselves. They get on very well
together and this may help.” (F)

“ < Class > are learning well but they always seem to need me to prompt them and explain
things for them. . .no one is taking initiative in the group.”(F)

“< Class > are not cohesive, connected” (F)






OPS/images/fpsyg-10-02868/cross.jpg
3,

i





OPS/images/fpsyg-10-02868/fpsyg-10-02868-g001.jpg
1stsetof tests  2nd set of tests  3rd set of tests

Experiment groups
(E1 and E2)

pre-tests — post-tests

Waitlisted groups pre-tests ——— post-tests
(C1 and C2) pre-tests —— post-tests





OPS/images/fpsyg-10-02868/fpsyg-10-02868-i000.jpg





OPS/images/fpsyg-10-02868/fpsyg-10-02868-t001.jpg
Test

JTHFT_dom
JTHFT_non_dom
TMTA

TMTB
TMT_delta
Polhemus
Polhemus_del

Hypothesis

is_trained1
is_trained1
is_trained1

is_trained1
is_trained1

( ) <0
( ) <0
( ) <0
(is_trained1) < O
( ) <0
( )<0
(is_trained1) < O

Estimate

—0.13
—0.25
—0.30
0.48
0.51
—0.15
0.28

Est.Error

0.34
0.48
0.45
0.48
0.49
0.44
0.51

Cl.Lower

—0.68
—1.04
—1.02
—0.31
—0.30
—0.88
—0.53

Cl.Upper

0.43
0.53
0.44
1.26
1.32
0.56
1.2

Evid.Ratio

1.86
2.34
3.03
017
017
1.77
0.41

Post.Prob

0.65
0.70
0.75
0.15
0.15
0.64
0.29





OPS/images/cover.jpg
Luc Nijs, Dylan van der Schyff and
-Leena Juntunen
i Psychology and Frontiers in Education

@ trontiers Research Topics





OPS/images/fpsyg-11-00089/crossmark.jpg
©

2

i

|





OPS/images/fpsyg-11-00101/fpsyg-11-00101-i005.jpg
Epyov





OPS/images/fpsyg-11-00101/fpsyg-11-00101-i006.jpg
aioBntov, aisthéton





OPS/images/fpsyg-11-00101/fpsyg-11-00101-i007.jpg
aiotnpa





OPS/images/fpsyg-11-00101/fpsyg-11-00101-i008.jpg
aiobnoic





OPS/images/fpsyg-11-00101/fpsyg-11-00101-i001.jpg
EVEPYELAL





OPS/images/fpsyg-11-00101/fpsyg-11-00101-i002.jpg
SOVE LI





OPS/images/fpsyg-11-00101/fpsyg-11-00101-i003.jpg
EvTEAE Y EL





OPS/images/fpsyg-11-00101/fpsyg-11-00101-i004.jpg





OPS/images/fpsyg-11-00101/cross.jpg
3,

i





