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Introduction

This Element is intended as a broad introductory overview of embodied

cognition as applied to musical action. My aim is to provide a broad literature

review which collates various strands of interdisciplinary thinking in one place,

since these various theoretical approaches (and their applications) are generally

somewhat scattered in the literature. This undertaking might serve emerging

researchers in the field who are less than convinced that traditional computa-

tional approaches can account for musical performance as a complex phenom-

enon. I draw from five decades of experience engaging with various musical

instruments to synthesise new ideas and insights about embodied approaches to

performance and improvisation.

The last three decades of work in cognitive science have challenged the

idea that thinking occurs entirely in the head, claiming instead that cognition

is embodied, embedded, extended, and enactive. The claims of 4E cognition

resist the dominance of computational approaches to cognition, and music

scholars have explored Gibson’s notion of affordances to propose a new

understanding of musical performance as primarily grounded in action.

I draw from paradigms such as enactive cognition, cybernetic and systems-

theoretical approaches, phenomenological perspectives on practice, Gibson’s

theory of affordances, and aspects of my own practice as a multi-

instrumentalist to consider cases of how the interface between musician

and instrument influences performance.

Outline of Contents

The turn to embodiment provides a general overview of post-cognitive theories

(such as 4E cognition) and how these might be fruitfully applied to musical

action. The systems-theoretical turn explores the ways in which the framework

of systems theory provides insights into musical performance in the moment

and over time. The phenomenological turn considers musicians’ lived experi-

ence and their learning development over time, emphasising the connections

between cognitive science and phenomenology as first-person perspective, and

how these connections might be harnessed to illuminate aspects of practice. The

turn to affordances applies Gibsonian ideas of perception and action using

ecological psychology as a broad framework for revisiting musicking as

grounded in action. To conclude, the turn to practice examines my own

practices as improvising multi-instrumentalist to foreground the idea of musical

action, exploring concepts such as skilled performance to frame musical activ-

ities from a first-person perspective.

1What Musicking Affords
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1 Theoretical Approach: Integrative Transdisciplinarity

Lineweaver et al. (2013), while acknowledging a lack of consensus on the exact

nature of complexity – ‘wrestlingwith complexity is not a new sport’, as they claim

(5) – argue that ‘one cannot isolate the complexity of biological organisms from the

complexity of their environment’ (8). The future for such biological organisms,

including humankind, is far from assured, given the irreversible changes wrought

by our species’ wholesale exploitation of precious and irreplaceable planetary

resources. Solé and Levin (2022) portray a grim picture of the current status quo,

which for them requires addressing from ‘a complex systems perspective’:

Confronted with a planet decline where humans are part of a complex,
endangered ecological network, novel approaches need to be taken. All
these approaches include unsolved, multiscale problems and will need to be
applied in a social context dominated by cities, political instability and rising
inequality. A complex systems perspective including all key aspects of the
problem is required, pointing to an agenda of well-defined alternatives. (3)

Complex problems, at the heart of humankind’s ‘complex unity’, demand

complex solutions, and Morin (1999, cited in Montuori 2022: 167) observes

that humans are ‘physical, biological, psychological, cultural, social historical

beings’ (2), so confirming that complexity is very much part of the human

condition. Hence, I believe, his call for complexification of thinking, with his

conception of the physical and biological aspects of this complex human unity

surely also encompassing the fact of our embodiment. Morin is alert to the

operations of what he terms ‘the great Western paradigm’, and its accompany-

ing binaries of subject and object, soul and body, mind and matter, and senti-

ment and reason, among others (9), and its consequences: ‘philosophy and

reflective research here, science and objective research there’ (9).

From elsewhere, some cognitive scientists and psychologists1 also under-

stand living creatures as coterminous with their particular environments, in

which theymaintain themselves throughmutually transforming feedback loops,

within species-specific ecological ‘niches’, defined as ‘all of the interactions of

a species with the other members of its community, including competition,

predation, parasitism, and mutualism. A variety of abiotic factors, such as soil

type and climate, also define a species’ niche’.2

1 For instance, von Uexküll, Gibson, the enactivists, practitioners of 4E cognition, and others.What
is frequently termed ‘the body-brain-environment’ (BBE) nexus (the Umwelt, in von Uexküll
2010) plays a central conceptual role in 4E cognition, ecological psychology, situated cognition,
and systems theory, among other areas of research. This paradigm does not impose an artificial
separation between these constituents but considers them as intertwined in mutually reinforcing
feedback loops.

2 www.britannica.com/science/niche-ecology, accessed 29 June 2023.

2 Twenty-First Century Music Practice

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/9

78
10

09
24

99
04

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

http://www.britannica.com/science/niche-ecology
https://doi.org/10.1017/9781009249904


Montuori (2022) proposes an approach in response to Morin’s concerns

regarding the need for complexification. Transdisciplinary scholarship

(Cronin’s term) is less a method than ‘a form and practice of scholarship’

(163), drawing from ‘empirical and theoretical research, [which] contextualizes

and connects, interprets, and integrates knowledge that is often buried in

specialized journals in multiple disciplines to address a particular topic’.

Montuori goes on to propose an approach he calls integrative transdisciplinarity

(IT), incorporating five dimensions ‘as heuristics and scholarly practices to

orient researchers’ (163).

These dimensions include the following:

(1) understanding the world as ‘interconnected, interdependent, and creative’,

approached from standpoints of ‘systems theory and complex thought’

(2) conceiving of research undertakings as inherently creative processes

(3) led by inquiry-based rather than discipline-based methods

(4) ‘meta-paradigmatic’, understanding that there may be many different ways

of approaching a given topic while redeploying existing theoretical

frameworks

(5) ‘integrating the inquirer’ (second-order cybernetics), acknowledging the

inquirer’s viewpoint and orientation (social and psychological aspects).

Integrative transdisciplinarity understands the world as ‘complex, intercon-

nected, interdependent, and in many ways unpredictable’ (164), a conception

which aims to supersede the Newtonian worldview where order and determin-

istic rules of scientific procedure held sway. Since humans are worldly beings

facing unprecedented challenges, the Newtonian view must give way to a new

way of comprehending the world (163–164).

According toMontuori (2022), this emerged in the last century, drawing from

‘GST,3 Cybernetics, Information Theory, and later Chaos and Complexity

theories’ (166). Montuori agrees withMorin’s claim that ‘complexity is perhaps

the greatest challenge facing humanity’ (166). In order to understand pressing

complex social problems, further research on ‘contexts, relationships, and the

social dimensions of creativity’ is called for, which conceives of the individual

‘as an open system in constant interaction with its environment’ (166): ‘Part of

the challenge of complexity is to dig deeper and find the traces of powerful

influences that are due to historical and cultural factors not often considered in

academia – particularly when a topic is studied in a very individual-centered

way – but nevertheless exert their influence in the ecology of ideas’ (167).

3 General systems theory: see, for instance, von Bertalanffy (1968), Jantsch (1980), Prigogine and
Stengers (2017), and Luhmann (2013).

3What Musicking Affords
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One of these powerful influences is Descartes’ sundering of mind from body

and the metaphysical implications of the so-called Cartesian split. This

influence – and its consequences – figures prominently in mainstream academic

cognitive science, and in many respects the various challenges to this picture of

humanity (see note 1) are united, despite their ideological and methodological

differences, in rejecting the Cartesian picture of cognition. I will return to this

point later in the Element.

Yet another powerful influence concerns funding issues and institutional

(corporate, military, and so on) underpinnings of research. As Penny (2017)

notes, ‘It is not possible to understand the form “computing” took in the late

twentieth century without understanding that the majority of fundamental

computing research was pursued as (US) military research with military

funding. From Colossus to the Manhattan Project to the SAGE system,

computing systems were developed for and framed by military agendas’

(65). This dispels the assumption that research takes place in some value-

free discursive space,4 to all intents and purposes neutral and objective,

sealed off from the demands and exigencies of the world beyond the labora-

tory walls.

The consequences of treating aspects of complex phenomena in isolation

(reductionism) are reflected in academia by the increasing specialisation and

fragmentation of disciplines ‘with little or no communication between them’

(Montuori 2022: 167). Creative inquiry aims to call into question the drawing of

strict boundaries between and within disciplines that increased specialisation

brings in its wake. This tendency to specialise reflects a splintering of the field

into sub-disciplines,5 academic niches into which neophytes and seasoned

academics alike strive to find ‘their rightful place’ as (future) experts in

a particular field. The fragmentation of disciplines presents a major problem

when these are reduced to their constituent elements and not treated as wholes

unto themselves.

For instance, specialisations in music encompass audio engineering and pro-

duction, musical aesthetics, musical composition, music education, psychology

of music, improvisation, jazz studies, music history, music production, sound

4 For instance, ‘Much [sic] of Gibson’s ideas about perception was developed during his time directing
aviation training duringWorldWar II. In that context, it was critical that pilots orient themselves based
on characteristics of the ground surface observed visually, rather than through data from their vestibular
or kinesthetic senses’ (www.newworldencyclopedia.org/entry/J._J._Gibson#Work, accessed 29 June
2023).

5 See von Bertalanffy (1968:51): ‘Conventional education in physics, biology, psychology or the
social sciences treats them as separate domains, the general trend being that increasingly smaller
subdomains become separate sciences, and this process is repeated to the point that each specialty
becomes a triflingly small field, unconnected with the rest.’

4 Twenty-First Century Music Practice
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editing, systematic musicology, and so on.6 This bespeaks a splintered field in

which specialists abound and the musical experience is reduced to its constituent

elements (melody, harmony, rhythm, pitch, and so on). To counter this tendency,

Montuori (2022) proposes that ‘A transdisciplinary approach may include – if

pertinent to the question being researched – a range of “levels” all of which are

significant in their own way. It is therefore multi-dimensional rather than reduc-

tionist’ (168).

Musical phenomena, as manifested in and through performance, can be

understood on many levels, as involving the physics of sound (vibrations,

timbral characteristics, duration, and so on), psychosocial aspects of individual

and collective agency in composing and improvising performance, broadly

sociocultural concerns as to the value and purposes assigned to music in various

societal formations, and its widespread nature as a worldwide practice suscep-

tible to distribution via such technological aspects of contemporary life as the

internet, social networks, and so on. Understood holistically, these musical

phenomena exhibit the kind of multidimensionality Montuori claims for com-

plex phenomena in general.

For all these reasons, I am following Montuori’s lead in adopting the IT

framework, in which he characterises synthesis as ‘weaving together empir-

ical research and/or ideas and theories to create new ways of understanding

phenomena’ (168). The various – and sometimes divergent – approaches

surveyed in what follows all share to some degree the concerns of non-

reductionism, the acknowledgement of embodiment as a vital factor for all

manner of creatures, the dynamic changes unfolding over time through

mutually reinforcing action-perception loops between environments and

their inhabitants, the influence and place of the observer, and notions of

ambiguity and uncertainty in a complex world. In adopting a transdisciplin-

ary approach to questions of musical performance, I engage with these

concerns ‘as an embodied and embedded participant rather than spectator

to life and knowledge’, as Montuori (2022) characterises creative inquiry

(171).

Music as experienced, traditionally conceived of as the most abstract of the

performing arts,7 regarded as a multidimensional and multisensory holistic

phenomenon, encompasses aspects of affect, cognition and perception, gesture,

and emotion regulation, with different purposes and ethical contexts in different

cultural settings. As laboratories and repositories of knowledge, some academic

6 academia.edu, accessed 19 August 2022.
7 ‘Music, the most abstract and uncanny art, is an eternal river of sound moving through time. We
can free ourselves from whatever may be holding us back, and join that flowing river’ (Westney
2006: 222).
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approaches tend to preclude such a holistic view because their aim is analysis of

the elements that constitute music, not necessarily the observer’s – or the

participant’s, for that matter – viewpoint in performance. The distance between

music as objective knowledge and the experience of musical performance is

maintained, as is that between theory and practice.8

In regard to the differences between music understood objectively and

subjectively, I find instructive parallels in Hayles’ (2017) definitions of the

differences between thinking and cognition. She writes: ‘Thinking, as I use the

term, refers to high-level mental operations such as reasoning abstractly, creat-

ing and using verbal languages, constructing mathematical theorems, compos-

ing music,9 and the like, operations associated with higher consciousness’ (14).

Drawing from Maturana and Varela (1980), Hayles understands cognition, on

the other hand, as ‘a much broader faculty present to some degree in all

biological life-forms and many technical systems’. Here she finds alignment

with ‘the emerging science of cognitive biology, which views all organisms as

engaging in systematic acts of cognition as they interact with their environ-

ments’ (14).

2 The Turn to Embodiment

Humberto Maturana (1928–2021) was a Chilean biologist among whose con-

tributions to the field together with his colleague Francisco Varela (1946–2001)

and others was the so-called Santiago theory of cognition. Maturana10 inde-

pendently developed this new concept of mind as process,11 with Maturana and

his colleague Francisco Varela developing Maturana’s earlier work into an

enactive approach to cognition. As Capra and Luisi (2014) maintain, this

approach to cognition understands that ‘mind and consciousness are not things

8 Despite official recognition of creative outputs in South African academia (Duby 2022a), the
dominance of the ‘objectivist’ research agenda imposes the requirement of formally stating the
aims and objectives of creative work. This raises a significant problem for practitioners in
articulating in verbal form the ‘unthought’ (Hayles 2017) actions that bring the work to fruition.

9 Notice her conception of composition as a higher-level process, one which inadvertently
conjures up an old-fashioned portrait of the composer’s desk, chaotically strewn with messy
ink- and coffee-stained manuscripts with a battered piano close by. I am curious as to what she
might make of collective improvisation in this regard.

10 Maturana, as one of the co-authors of Lettvin et al. (1959), collaborated with McCulloch in
researching and drafting this important paper. For Hallowell (2009), ‘despite the fact that some in
mainstream science may view their ideas as marginal or wrong, both Maturana and Varela
distinguished themselves as important, legitimate biologists through well-known laboratory
work that served as the foundation for their theoretical ideas’ (143).

11 In the 1960s, the British biologist Gregory Bateson similarly argued for the notion of mind as
process. ‘In biology, this novel concept of mind was developed during the 1960s by Gregory
Bateson, who used the term “mental process”, and independently by Humberto Maturana, who
focused on cognition, the process of knowing’ (Capra and Luisi 2014: 252).

6 Twenty-First Century Music Practice
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but processes’ (252). These authors further propose that an approach to under-

standing real-world events as processes rather than interactions between static

objects accords with developments in contemporary physics:

Modern physics thus pictures matter not at all as passive and inert but as being
in a continuous dancing and vibrating motion whose rhythmic patterns are
determined by the molecular, atomic, and nuclear configurations. There is
stability, but this stability is one of dynamic balance, and the further we
advance into matter, the more we need to understand its dynamic nature to
understand its patterns. (75)

On this post-Newtonian view, it is similarly possible to understand musical

sound as an emergent process (Carvalho 2019), rather than some finished

product. As Carvalho states it, ‘We say we make music when, better put, we

enact it by patterning sounds that achieve or contribute to the emergence of

music in an otherwise undifferentiated field of sound’ (77). For now, allow me

to declare that this dynamic and emergent understanding of music making as

process rings true with respect to my experience of in-the-moment performance.

As Maturana (1980: 13) suggests, the Santiago theory understands simple

and complex life forms alike as cognitive systems and proposes that life and

mind are themselves manifestations of cognitive processes. Capra and Luisi

point out how Bateson and the Santiago theorists understood living creatures’

interactions with – and within – their environments as ‘cognitive’, whether such

organisms happen to be plants, animals, or human beings.

Von Uexküll’s (2010) work on the Umwelt also proposes a deep connection

between earthly creatures and the environments in which they live. As Capra

and Luisi (2014) state it, ‘Mind – or, more accurately, mental activity – is

immanent in matter at all levels of life’ (254). It is on this basis that Maturana

can assert the apparently counter-intuitive claim that even organisms without

nervous systems12 can be understood as exhibiting forms of cognitive activity.

This approach and the later work of Maturana and Varela (also see Varela,

Thompson, and Rosch 2016) examine apparently simple cases of biological

cognition beginning at cellular level and find basic commonalities in all living

systems, on the basis that ‘[a]ll known multicellular living beings are elaborate

variations of the same theme: cellular organization and the constitution of

a phylogeny’ (1987:81). They conclude (Maturana & Varela 1998) that ‘[the]

12 See Lagomarsino (2019, emphasis added) on tree communication, whereby ‘experiments con-
firmed that trees are indeed communicating with each other and sharing nutrients through their
roots, forming a complex system sometimes referred to as the “wood wide web”’. The danger of
a cephalocentric model of communication is that it limits thinking to humans. It should not
escape us those other modes of cognising need considering, even if they appear in ‘alien’ (non-
human) species.

7What Musicking Affords
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rich diversity of living beings on earth, including us, is due to the appearance of

this multicellular variant within cellular lineages’.

They propose autopoiesis (self-making) as a principle that unites all living

creatures (‘autonomous, self-referring and self-constructing closed systems’

(Cohen and Wartofsky 1980: v)). Jantsch (1980) acknowledges this principle

as a ‘core notion’ in a new understanding of how living systems operate and

offers the following definition: ‘Autopoeisis refers to the characteristic of living

systems to continuously renew themselves and to regulate this process in such

a way that the integrity of their structure is maintained.13 Whereas a machine is

geared to the output of a specific product, a biological cell is primarily con-

cerned with renewing itself’ (7).

In stark contrast to this unifying framework stands the work of the French

philosopher René Descartes14 (1596–1650), who famously drew a distinction

between mind and matter.

From that I knew that I was a substance, the whole essence or nature of which
is to think, and that for its existence there is no need of any place, nor does it
depend on any material thing; so that this ‘me’, that is to say, the soul by
which I am what I am, is entirely distinct from body, and is even more easy to
know than is the latter; and even if body were not, the soul would not cease to
be what it is.15

With these famous words, Descartes draws a fundamental distinction between

soul as an insubstantial, eternal, and persistent entity floating free (‘no need of

any place’) and the body as finite, transient substance, the ‘material thing’ par

excellence. This conception of mind and matter as distinct entities (Cartesian

‘substance dualism’ and its later variants)16 has permeated Western philosophy

for centuries.

Proponents of embodied cognition challenge this separation between mind

and its biological grounding as perpetuating an artificial distinction, one that is

unproductive in attempts to understand cognition outside the confines of the

laboratory. To establish the computational theory of mind (computationalism)17

13 Complex adaptive systems (immune systems, the brain, cities, and so on) share autopoeitic
principles.

14 For a discussion of the provenance and origins of the Cartesian spilt (by way of Plato) and its
implications for understanding and teaching music, see Westerlund and Juntunen (2010).

15 Cited in Damasio (1994: 176). Also see Penny (2017: 6), who argues that ‘There are historical
reasons for this contorted idea – not least, Descartes’s desire to reconcile his religious faith with
his endorsement of emerging empirical and rationalist thought. Also he presumably wanted to
avoid the fate of Giordano Bruno or Galileo.’

16 https://plato.stanford.edu/entries/descartes/#MinRel (accessed 6 September 2022).
17 ‘[Classic] CTM holds that the mind literally is a computing system. Of course, the most familiar

artificial computing systems are made from silicon chips or similar materials, whereas the human
body is made from flesh and blood. But CCTM holds that this difference disguises a more
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meant treating the body as the obedient servant of the mind’s instructions.18

Damasio (1994) characterises the outcome of this paradigm as resulting in ‘the

separation of the most refined operations of mind from the structure and

operation of a biological organism’ (177).

Implicit in this conception is the idea that the brain (mind) instructs the

living body to perform tasks against the background of a pre-given (static)

world,19 ideas that the theorists of the Santiago school criticise. For them,

sense making,20 in a world of perpetual movement and change and uncer-

tainty, is a crucial part of the enactive approach in accounting for processes of

dynamic change over time, one in which organisms and environments mutu-

ally adapt through cyclical action-perception loops.21 As Jantsch (1980)

presciently states it: ‘Life no longer appears as a thin superstructure over

a lifeless physical reality, but as an inherent principle of the dynamics of the

universe’ (19).

The question now arises as to which position is more appropriate for the

purposes of this argument: Descartes’ persistent ‘I’ (‘the soul by which I am

what I am’) existing independently of bodily concerns, or the Santiago theor-

ists’ claim that mind and matter are intertwined in all living things? For

Damasio (1994), ‘The Cartesian idea of a disembodied mind may well have

been the source, by the middle of the twentieth century, for themetaphor of mind

as software program’ (177). This idea is not confined to the computationalist

paradigm but reaches far back into Western metaphysics in the form of the

so-called mind–body problem, as described by Froese (2010) and Penny (2017),

for instance. In the name of scientific progress, the bodily aspect of humankind

was effectively excluded from the discursive frameworks and laboratory set-

tings that undergirded the nascent disciplines of psychology and cognitive

science.

fundamental similarity, which we can capture through a Turing-style computational model’
(Rescorla 2020).

18 ‘Descartes’ absolute rupture between mental and physical phenomena provided the necessary
metaphysical protection for scientific activity to make progress in its quest for objectivity, while
conveniently leaving the problem of subjectivity aside’ (Froese 2010:76).

19 ‘Enactive cognitive science, as Varela et al. define it, is a study of mind which does not depict
cognition as the internal mirroring of an objective external world. Instead, it isolates the repeated
sensorimotor interactions between agent and world as the basic locus of scientific and explana-
tory interest’ (Clark 1998:172)

20 The notion of sense making as one of the central pillars of the enactive approach is discussed
more fully later in the Element.

21 As Fuster (2013: 90) defines this: ‘A flow of environmental signals gathered by sensory systems
shapes the actions of the organism upon the environment; these actions produce environmental
changes, which in turn generate new sensory input, which informs new action, and so on. This
circular flow of information operates in the interactions of all animal organisms with their
environment.’
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Notice how Damasio connects Descartes’s idea to the computational theory

of mind (CTM), an influential model of (largely human) cognition which arose

together with the first generation of digital computers during the middle of the

twentieth century. Whether conceived of as metaphor, model, or paradigm,

CTM began as an ambitious research programme, to map the contours and

limits of human cognition using the operations of computer software as the

dominant analogy, thus conceiving of cognition as chiefly concerned with

manipulating symbols in a self-contained brain.22

However, various critiques of CTM’s disregard for embodiment began to

arise from several quarters: the phenomenological tradition, ecological psych-

ology, and, during the last decades of the twentieth century, theories of

embodied (4E) cognition. In addition, from cybernetics and dynamical systems

theory came techniques for measuring phenomena whose nature and behaviour

change in and over time.

For Stewart (2014: 1 ff.), Cartesian dualism treats animals as machines, so

that the CTM naturally tends to privilege human over animal cognition.23 As

before, the enactive paradigm postulates a broader connection between matter

and living creatures. Maturana’s 1970 essay on the biology of cognition (in

Maturana & Varela 1980) grounds his early work in cognition in the biology of

living systems in asserting that ‘The observer is a living system and an under-

standing of cognition as a biological phenomenon must account for the

observer24 and his role in it’ (9, emphasis added).

One of the main tenets of 4E cognition (Newen et al. 2018) is that all

living creatures interact with environments through exploratory actions in

mutually influential fashion. Understanding these interactions must take

account of factors such as environmental coupling (Penny 2017) and sen-

sorimotor contingencies (Noë 2015) to provide a robust and ecologically

valid account of real-world cognitive processes. Stewart (2014) points out

that ‘enaction takes first-person lived experience, and in particular the

phenomena of consciousness,25 far more seriously than does the computa-

tional paradigm’ (4).

To take account of lived experience in this fashion is a far cry from CTM’s

understanding of cognition as the manipulation of symbols inside the human

22 This conception implies the existence of mental representations (symbols) and a cephalocentric
understanding of cognition based in rationality.

23 This is in contrast to the Santiago theorists’ emphasis on the continuity of cognition between and
across different species.

24 This idea of the observer is the harbinger of second-order cybernetics, discussed more fully later
in the Element.

25 Consciousness, for Hayles (2017: 52), ‘is not the whole of cognition, and . . . nonconscious
cognition is especially important in environments rich in complex information stimuli’.
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brain. In so doing, adherents of CTM placed human beings at the top of the tree

of knowledge, consigning animal cognition to being something of mere curios-

ity value. In other words, animal cognition was construed as running on a far

simpler software program than its human counterpart. While it is true that

human cognition exhibits far greater complexity than that of the animal king-

dom, it seems mistaken simply to ignore instances of animal cognition as a basis

of comparison.

Also see Stewart et al. (2014), where Stewart argues that ‘the paradigm of

enaction is very naturally able to take into account the bulk of the social and

human sciences, notably anthropology, by examining the processes of homini-

zation that made the link between animal worlds and human worlds’ (4 ff.).

Enactivists, at least in this instance, postulate a connection between these

worlds that CTM ignores.

In this regard, Barrett’s (2015) work on avian cognition (83–84) provides

a cautionary tale with respect to human tendencies to anthropomorphise

animal actions. The weaver bird provides a telling example. Because their

nests show universal design features, it is tempting to assume that these

characteristics draw from some hereditary template (or avian blueprint) to

which all weaver birds have access through genetic inheritance, for argu-

ment’s sake.

However, Barrett shows that this assumption is flawed. The original experi-

ments conducted by John Crook in the 1960s (where he would remove part of

the nest while the birds were constructing it) revealed that ‘the birds that build

these delightful objects have no overall concept or sense of their own design’

(83). For Barrett, the birds’ actions are explicable in terms of simple heuristics

and not executed according to some ‘pre-formed plan inside the birds’ heads’

(84). A certain element of caution, it seems, is necessary to avoid ascribing

human intentions to different species.

Di Paolo, Rohde, and De Jaegher (2014) list five essential elements of

enactivism, understood as ‘a kind of nonreductive, nonfunctional naturalism’,

(36): autonomy, sense making, emergence, embodiment, and experience.

Taking these essential components of enactivism in order, autonomy is instan-

tiated (37) by creatures conforming with laws which their own activities gener-

ate. These activities depend, in turn, on structural animal–environment

couplings: ‘Cognitive systems are also autonomous in an interactive sense in

terms of their engagement as agents and not simply as systems coupled with

other systems’ (38).26

26 In similar fashion, Casasanto (in Shapiro 2019: 80) proposes the ‘body-specificity hypothesis’,
stated simply as ‘people with different kinds of bodies think differently’.
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Sense making, as the second pillar of enactivism, is inherently active. ‘For the

enactivist, sense is not an invariant27 present in the environment that must be

retrieved by direct (or indirect) means. Invariants are instead the outcome of the

dialogue between the active principles of organisms in action and the dynamics

of the environment’ (39). Through this action-grounded dialogue, organisms

bring forth – or enact – a world. Further to this point, they define sense making

as ‘the evaluation of the consequences of interaction for the conservation of an

identity’ (45).

They characterise emergence as ‘the formation of a novel property or process

out of the interaction of different existing processes or events’ (40). They

categorise ‘life itself’ (41) as quintessentially emergent insofar as a new level

of identity emerges from interactions within ‘a self-sustaining bounded network

of chemical transformations’ (41). Regarding the notion of emergence, Capra

and Luisi (2014) include music theory in the list of fields which draw from this

concept: ‘In our time, emergence is being considered not only in chemistry and

biology but also in quite a variety of other research fields, such as cybernetics,

artificial intelligence, nonlinear dynamics, information theory, social science,

and the theory of music (the harmony arising from amusical phrase is obviously

not present in the single notes)’ (155).

‘In a concrete and practical sense, a cognitive system is embodied to the

extent to which its activity depends nontrivially on the body’ (Di Paolo et al.

2014: 42). For Di Paolo, Rohde, and De Jaegher, regarding the body as ‘an

information-processing device’ falls back into the Cartesian error by separating

mind as function from body as implementation. Again, taking account of sense

making, they conclude that cognition on this view can only be embodied.

Similarly, for Cassam (2011), ‘To conceive of a disembodied being is to

conceive of a being with no sensorimotor knowledge and no bodily skills.

Such a being could not be a perceiver and its knowledge of the world could

not be perceptual knowledge’ (153).

Drawing further from work in cognitive linguistics, Di Paolo, Rohde, and De

Jaegher claim that notions of embodiment, far from being limited to the realm of

the sensorimotor, also include so-called higher cognitive functions (reasoning,

language use, and so on) because these are structured by specific bodies in

coupling with specific environments. Hence, higher functions also form part of

the sense making of creatures enacting worlds in real time and cannot be

restricted to the manipulation of arbitrary symbols within brains as CTM

claims.

27 The notion of invariants comes from ecological psychology with the attendant claim that
invariant properties of environments are directly perceived.

12 Twenty-First Century Music Practice

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/9

78
10

09
24

99
04

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/9781009249904


Finally, Di Paolo, Rohde, and De Jaegher (2014) argue the centrality of

experience for the enactivist paradigm. ‘Far from being an epiphenomenon or

a puzzle as it is for cognitivism, experience in the enactive approach is inter-

twined with being alive and immersed in a world of significance’ (43). So

saying, they emphasise that which CTM does not, or cannot, account for:

experience beyond (and irreducible to) measurable data. They point out how

the kind of experience which develops as skilled practitioners learn their craft is

more correctly characterised as transformation than as information (44). In the

sense that developing expertise in a field relies on ‘non-representational skill

acquisition’ (Dreyfus 2002), they claim that such expertise is self-transforming

and that false starts, errors, and experimentation play a vital part in ‘a lawful

relation of bodily and experience transformations’ (44).

2.1 Enactive Cognising and (Artistic) Practice

For enactivists such as Noë (2004), ‘perceiving is something we do rather than

something that happens to us’ (1, cited in Cassam 2011: 153). So, it is possible

after all that our perceptions of ‘things as they are’ in a dynamic, ever-changing

world might be illusory or mistaken, hence the numerous examples in the

psychology literature of the fallibility of perceptions.28

Enactivists tend to disagree on the status of the relationship between percep-

tion, embodied skills, and sensorimotor knowledge, with some claiming that the

relationship is causal (what we might term ‘weak’ enactivism), others that it is

constitutive (the ‘strong’ version). The strong version understands perception as

a skilful and creative activity grounded in movement and interaction in

a dynamic context, but both versions understand processes of perception

as influenced by (weak version) or constituted by (strong version) creaturely

embodiment. Cognition operates by way of perception–action cycles29

and through structural coupling between moving organisms and dynamic

environments.

Penny (2017) maintains that ‘art and cultural practices epitomize the sorts of

intelligent action that have remained inadequately addressed by the reigning

28 The psychology literature abounds with various examples of unreliable perception, such as the
rubber hand illusion (DeNora 2014: 118–121), the blind spot, and so on. These cases suggest
that sense making is not infallible, and the perceiver can be deceived. See also Pacherie (2018:
375): ‘In each case, there is a divergence between what subjects consciously see and their
visually guided behavior, suggesting that the spatial information used for visually guided action
and the (illusory) spatial content of conscious visual experience might be processed relatively
independently.’

29 ‘The cycle is made of the circular cybernetic flow of information between the environment,
sensory structures, and motor structures’ (Fuster 2010: 831). Aspects of cybernetics and its
implications for CTM and enactivism are discussed later in this Element.
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paradigm of cognition of the later twentieth century’ (13). The roots of the

former dominance of CTM go deep, as he argues, because this dominance

within academia served to marginalise all kinds of practices which did not –

or would not – align themselves with CTM’s emphasis on symbol manipulation

within an isolated brain. While CTM reigned supreme, there was no room for

wide-ranging conceptions of cognition in and as action, as enactivism and its

related approaches (broadly speaking, embodied knowing) propose. The effects

of this dominance for the so-called ‘knowledge economy’were felt in academia

across disciplines specialising in understanding art and cultural practices, by the

performing arts specifically.

The purpose of this introductory overview to enactive cognition was to

suggest that the CTM framework cannot account for real-time musical inter-

actions. Musicking (Small 1998) aligns better with an enactive framework for

two main reasons. First, perceiving music is not purely ‘rational’ in any sense of

the term because it encompasses the whole body, encompassing procedural

knowledge (‘how to play an instrument’). Analysing ‘the music’ in terms of its

individual elements (melody, harmony, rhythm, and so on) differs from experi-

encing music holistically. For it is not musical brains which engage with it but

musical bodies conjoined with brains30 in specific environments, in which the

character of reception may vary from rational, emotional, visceral, physical, or

admixtures of these elements. For instance, at high volume levels musical

sounds become more obviously physical, when, for instance, low-frequency

sounds are not only heard but felt in the chest or gut.

Second, it is the nature of CTM to limit its field of inquiry to what takes place

inside people’s heads. While CTM’s adherents do not entirely deny the body’s

existence, they do not consider how hands – and feet – shape musical perform-

ance. It is little wonder, then, that considering performance solely according to

its intellectual content effectively excludes the here and now of performance in

the moment it enters the world because the character of musical knowledge as

manifested in performance is pre-verbal. An enactive approach seems better

suited to capture what practitioners actually do (drawing from procedural

knowledge) as opposed to what they (or researchers) say they do (declarative

knowledge) (see Dowling 1993).

The necessity of embodiment for situated cognition may seem self-evident to

some critics of CTM, and in this regard Robbins and Aydede (2009) draw an

important distinction between on-line and off-line processing. They write:

30 ‘Cognition and emotion are not realized in the brain but with a brain; that is, to think and to feel,
we need more than a brain. Brain regions work in concert, but they are never alone; rather, they
are always parts of broader systems extending beyond skin and skull’ (Malafouris 2020: 4).
Gallagher (2009) makes the related claim that ‘situated cognition cannot be disembodied’ (35).
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On-line sensorimotor processing occurs when we actively engage with the
current task environment, taking in sensory input and producing motor
output. Off-line processing occurs when we disengage from the environ-
ment to plan, reminisce, speculate, daydream, or otherwise think beyond
the confines of the here and now. The distinction is important, because
only in the on-line case is it plausible that sensorimotor capacities are
body dependent. For off-line functioning, presumably31 all one needs is
a working brain. (4)

For the purposes of what follows and specifically with respect to practice, it may

also be useful to draw an artificial line between cognition (high-level, catch-all

category) and learning as a subset of the broader term. There are two reasons for

drawing this imaginary line: First, cognition is complex and multi-faceted

(drawing from memory, knowledge, and so on). Second, to head off the idea

of the noun ‘cognition’ as somehow a static thing (akin to a bank or repository of

knowledge into which is deposited accumulations of cultural capital), the point

of emphasis here is that cognising is a dynamic process of interaction between

embodied agents in specific environments. That said, the commonly accepted

term in the literature is ‘cognition’, as in 4E, distributed, social, (and so on)

cognition. It seems to me that ‘embodied cognising’ more aptly captures the

dynamic nature of these processes.

The centrality of embodiment to practice (Smith & Dean 2009) is a no-

brainer32 for artisans, performing artists, sportspeople (gymnasts, track and

field athletes, soccer players), and so on. In the most general terms, these groups

of people display the most immediately obvious characteristics of on-line

situated learning33 (engagement with ‘the current task environment,’ as earlier),

as related to the learning processes of specific individuals, times, and places. If

it’s plausible that learning is socially situated (‘no person is an island’), it

follows that communities of practice have a vital role to play in socialising

learning with regard to the actual sites where these communities find them-

selves. Here’s an example to clarify this line of argument.

31 This distinction neatly encapsulates the difference between action and reflection upon action,
key constituents of practice (as, -led, -based) research. Robbins and Aydede’s use of ‘presum-
ably’ gives the game away as a reductio ad absurdum (the famous ‘brain in a vat’ counterargu-
ment of philosophy of mind).

32 Mild pun intended, but this claim is nonetheless crucial to what follows.
33 ‘We rejected the notion of learners as immobile recipients of information, instead focusing on

centripetal movement, changing locations and ways of participating, and a notion of how
knowledgeability changes in these circumstances. We suggested that value (complexly, contra-
dictorily, positive, and negative) is created by/for all participants through their engagements in
practice. ‘Identity’ was a concept whose purpose was to insist that increasing knowledgeable
skill is only a small part of the broader social being of newcomers becoming old-timers’ (Lave
2008: 285–286).
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I’ve long been puzzled as to why neuroscientists, for example, can make

claims such as this one: ‘We begin this chapter with the bold claim that it

provides a neuroscientific explanation of the magic of creativity’ (Gabora &

Ranjan 2013: 19). Clearly, it’s an attention-getting, even arresting, opening

gambit from which colleagues in 4E cognition might recoil in horror. The

reader might fairly conclude that I find such a claim mildly absurd – which

I certainly do – but before I essentialise the opponent (‘Oh, they’re just

neuroscientists; what could they possibly understand about embodiment?’),

I want to consider my own reaction to this statement and my qualifications in

rejecting this claim out of hand.

To begin with, let us take seriously the idea that communities of practice

coalesce around the term ‘practice.’ The implication is that writing about

practice emanates from a specific context: in this case, perhaps a research

institute or an operating theatre. So, it’s not just about what these authors put

to paper but how the entirety of their site of practice (their professional milieu)

shapes what they do in their working lives and in turn how they document their

findings. Here I have in mind how neuroscientists might use a specific set of

tools (protocols, operating procedures, and techniques) in their daily doings.

What I’m trying to achieve here is to account for a vexing question: why do

neuroscientists apparently ignore (or reject outright) the embodiment thesis?

I think the answer lies in the Umwelt in which such research unfolds and has to

do with the kind of tools and discursive ‘units of meaning’ commonly available

within such Umwelts. So, for instance, neuroscientists might well deal in

neurons as their unit of currency, neurosurgeons in lesions, economists in actual

currency, and so forth. If your working environment encourages a focus on

neuronal activity, you might depend on fMRI scans as evidence to provide ‘a

neurological explanation’ which differs from that of a neurosurgeon whose

focus might be surgical interventions to assist in rehabilitating a stroke patient,

and so on.

It takes a certain amount of philosophical acumen to view the patient less as

an immediate problem-solving challenge than from a wider perspective which

incorporates the patient’s immediate needs as well as the philosophical impli-

cations of their condition, to zoom out from the tree to take in the forest. How

people make their way in the world, what they learn from their daily activities

and interactions with colleagues, surely must shape their thought processes,

their areas of research interests, and paradigms accordingly.

While I myself would very much prefer someone investigating my physical

brain with a view to surgery to be qualified in all senses to do so, their expertise

as a specialist neurosurgeon might well blind them to what lies outside their

daily professional frame of reference. It seems uncontroversial to state that the
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path of specialisation narrowly constrains the specialist’s focus (once again, in

accordance with their professional milieu in the context of their chosen com-

munity of practice). So, a neuroscientist’s perspective might well condition her

to exclude certain possibilities which lie beyond her field of interest.

If these authors had indeed addressed ‘the magic of creativity’ at neuronal

level, there would be much rejoicing at the elimination of this vexed question.

As a musician by profession, I would be relieved that a neuronal account

managed effectively to eliminate broader philosophical questions of creativity.

I say this because creativity cannot be located at a particular level of activity in

the brain unless one ignores the BBE paradigm. There is a conflict between

neuroscientific and philosophical accounts of creativity that lies, as before, in

the different communities of practice in which these accounts (together with

their associated discursive frameworks, tools, and research techniques) reside.

So that while the neuroscientist and her colleague in philosophy might be

discussing the same topic (creativity and the brain, in this case), they are

actually speaking different languages in doing so.

2.2 Embodied Cognising and Musical Meaning

Turning to notions of musical meaning, a growing body of literature on musical

performance (among which are Iyer 2002; Clarke 2005; Lesaffre, Maes, and

Leman 2017; and Kim & Gilman 2018) proposes that understanding the

complexities of such performance needs to take account of human embodiment.

Authors in 4E cognition differ quite substantially on the details and warrants of

their respective claims but might well agree with the broad claim that embodi-

ment is crucial to musical cognition and perception.

For music scholars, embodied cognising represents a new paradigm for

exploring musical performance which challenges the orthodoxy of brain-

based approaches to understanding music perception and cognition. This ortho-

doxy ignores musical actions by flesh and blood humans, whether engaged in

dancing, performing, or listening, all of which entail the presence of human

agents as a condition of possibility.

For the purposes of this argument, I lay out a conception of music as activity,

following Small’s (1998) well-known definition of ‘musicking’.34 Small

defined this term fairly widely: ‘To music is to take part, in any capacity,

34 See Raimondi (2019) for an account of Maturana’s use of the similar usage of ‘languaging’
(1983). While this usage antedates Small’s book, it’s less clear to me whether or not Small was
aware of this. Raimondi (2019) argues that ‘Despite the lack of a unanimous definition of
languaging, most of the scholars aim to overcome the traditional, reified conception of language
while embracing an alternative, non-cognitivist paradigm of cognition’ (19). It seems to me that
Small’s intent with ‘musicking’ has a similar aim.
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whether by performing, by listening, by rehearsing or practising, by providing

material for performance (which is called composing), or by dancing’ (9).

Granted that ‘the music’35 as noun exists in many contexts, Small’s insights

foreshadow to some degree many of the concerns expressed in more contem-

porary musicological accounts which place the emphasis on musicking36 as an

activity.

First, we notice his neologism, ‘to music’. The notion of music has shifted

from noun (object) to verb (activity) whereby participation in this activity (‘in

any capacity’) encompasses a wide range of musical actions from performance

through listening to rehearsing, composing, and dancing. Second, Small’s

vision is inclusive by implication, making no distinctions between the virtuoso

and the novice, the soloist and the ensemble, or the listener and the dancer, for

example. His is an egalitarian position, seeking to avoid entrenched hierarchies

between participants in the musicking process. Finally, Small’s idea of ‘com-

posing’ as simply ‘providing material for performance’ leaves open the purpose

of the material or its complexity, so calling into question the entrenched idea (at

least, in the West) of the composer as lone genius.37

Small (1998) goes on to describe the less obvious connections that enable such

activities: for professional performers, these might include networks including

sound engineers, FOH staff, road managers, publicists, record company execu-

tives, and so on. Together with his emphasis on musical activity as an appropriate

agenda goes his notion that musicking enacts relationships, intimate or distant as

they may be: ‘The act of musicking establishes in the place where it is happening

a set of relationships, and it is in those relationships that the meaning of the act

lies’ (13). So, saying, Small points beyond themusic itself and infra-musical note-

to-note meanings to the human beings who model ideal relationships in and

through their participation in the unfolding musical processes.

Taken together, these implications of musicking as activity presuppose

a body – or more precisely, a group of embodied individuals – as a point of

origin. Participating in musicking, whether as performers, listeners, composers,

or dancers implies participating in an embodied ritual, one in which it is difficult

to take part without some minimal bodily activity. As Small (1998) maintains,

‘In all those activities we call the arts, we think with our bodies. They negate

with every gesture the Cartesian split between body and mind’ (140).

35 In colloquial parlance, one hears this term often enough, whether referring to sheet music for an
upcoming performance or artefacts of recorded music (LP records, CDs, and so on).

36 See also Malafouris’ (2020) use of the term ‘thinging’.
37 Whyton (2010: 11) finds parallels with the exaltation of the Western composer in the jazz

tradition, where ‘we are led to believe that jazz icons transcend the very music they have
created’.
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In similar fashion, Johnson (2007) maintains that ‘[t]he meaning in and of the

music is not verbal or linguistic, but rather bodily and felt’ (242). Feeling the

music bodily is a radical shift from the detached analysis of musical scores as

purported conduits of the composer’s intentions.

Johnson (2007) argues that ‘music is meaningful because it can present the

flow of human experience, feeling, and thinking in concrete, embodied forms –

and this is meaning in its deepest sense’ (236). In his understanding, the octave

leap which opens Judy Garland’s original 1939 rendition ofOver the Rainbow38

(‘Some-where’) enacts tension39 by virtue of ‘the strain and increased energy

required to reach the higher note’ (240).

As listeners, we understand this tension partly through imagining or feeling

the singer’s greater physical effort in producing the higher Eb, so pointing to

heightened emotions, which Johnson characterises in this case as portraying

a sense of longing. From another quarter, Langer (1948) describes the relation-

ship between musical structure and human emotions as built on the analogous

commonalities between this structure and what she describes as ‘the forms of

human feeling’. She writes:

The tonal structures we call ‘music’ bear a close logical similarity to the
forms of human feeling – forms of growth and of 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. Such is the pattern, or logical form, of sentience;
and the pattern of music is that same form worked out in pure, measured
sound and silence. Music is a tonal analogue of emotive life. (27)

For Johnson, writing nearly fifty years later, the operations of what Langer

terms this ‘tonal analogue’ between music and life are grounded in human

embodiment and the metaphorical structures within which human languaging

arises and operates. It is understandable that Langer stops short of making

outright claims regarding embodiment because her thoughts antedate the estab-

lishment of cognitive science as a standalone discipline. It seems, though, that

Johnson (2007) understands and accepts her proposal of ‘expressive form’40 as

the guiding force behind musical understanding (238–239).

38 www.youtube.com/watch?v=oW2QZ7KuaxA, accessed 30 September 2022.
39 Drawing from Bergson, Kahn (2017) argues that ‘the very fact of sounds being high or low have

[sic] to do with bodily location’ (49). In other words, there is a direct correlation between a given
note’s pitch and where the singer places it in her body.

40 Langer (1948) characterises ‘A work of art [as] an expressive form created for our perception
through sense or imagination, [expressing] human feeling’ (15). Her definition of feeling (15)
ranges from ‘physical sensation, pain and comfort, excitement and repose’ to ‘the most complex
emotions, intellectual tensions, or the steady feeling-tones of a conscious human life’.
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As a thought experiment, it may be worth considering what meaningful

change might obtain from inverting the first interval of the song to produce

a descending octave. The version of ‘Over the Rainbow’ by the British jazz

composer Django Bates (1998) presents a quite different soundscape,41 with

Iain Ballamy’s tenor saxophone repeating the opening octave figure in the

introduction before the vocal entry. Heavily processed electric piano and

other keyboards, birdsong, and Bates’ distant voice form the background to

Josefine Cronhølm’s deadpan42 vocal delivery.

Clearly, Johnson’s analysis diverges from its music-syntactical or music-

semantic counterparts by placing the locus of analysis in the singer’s embodied

activity and our similarly embodied responses to this activity as people listening

to or watching (in either case, experiencing) the performance. In the film

version, captured when Garland was sixteen years old, visual cues abound,

such as her wistful expression and the deserted farmyard, together with the

dialogue immediately preceding the song where the young Dorothy speaks of ‘a

place far, far away’. While the lyrics and mise-en-scène may well influence the

listener’s sense making in this case, consider this claim by Swanwick (2007):

The same fundamental metaphorical processes are at work in all music.
Sounds are heard as expressive gestures; these gestures are transformed
into new relationships. In this dynamic and open way music appears almost
to have a life of its own. The creation of new relationships lies at the heart of
what is called musical form, an organic process involving the relocation of
musical ideas in new contexts, essentially metaphorical. (500, emphasis
added)

Notice how Swanwick refers to sounds in general, leaving it to the reader’s

discretion to gauge the influence of lyrics if and when they appear. Thus, the

listener’s decision as to what makes such sounds meaningful is not entirely free

from cultural constraints which might lead to misinterpretation. By this state-

ment I simply mean that perceiving and understanding such relationships

depends on the listener’s cultural background and consequent familiarity (or

lack thereof) with the conventions on which the music is built.

So, it is possible that one might encounter music that is entirely unfamiliar,

not only in terms of what it immediately presents in its sonic makeup/character/

content but with regard to its social and ethical underpinnings. In principle,

Swanwick’s account of music perception – depending onmetaphor, gesture, and

41 As does Tuck Andress’ version (1990), which fuses Over the Rainbow and If I Only had a Brain
in a technical and musical tour de force. For a transcription, see https://static1.squarespace.com/
static/5a5bd42e8fd4d2aea7b0b426/t/5eb19eeb0293c02a173d1437/1588698876074/Rainbow
.pdf, accessed 19 May 2023.

42 Deadpan, in the sense that she deploys very little vibrato.
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relationships – appears to float free from such possible errors of interpretation,

so while the processes of meaning-making may be similar across culture, the

musical content and the nuances of its meaning may well not.

3 The Systems-Theoretical Turn (Cybernetics 101)

The Macy conferences on cybernetics (1943–1954)43 consisted of a founda-

tional series of meetings involving luminaries in the fields of information theory

(Claude Shannon), neuroscience (Warren McCulloch), computing (John von

Neumann), and cybernetics itself (Norbert Wiener, the instigator of the cyber-

netic project). Their aim was to draft a new theory concerning humankind’s

relationship to technology (various instantiations of ‘machines’). Informed by

a triumvirate of core concerns (information, control, and communication),

cybernetics is ‘concerned with those properties of systems that are independent

of their concrete material or components’, making room for descriptions of

‘very different systems, such as electronic circuits, brains, and organizations,

with the same concepts, and to look for isomorphisms between them’

(Heylighen & Joslyn 2001: 6).

Over time, cybernetics develops from first-order cybernetics (understand-

ing complex machines as ‘things’) to second-order cybernetics (the ‘cyber-

netics of cybernetics’, which takes account of the observer’s position through

the concept of reflexivity). As Von Foerster (2003) states it: ‘the cybernetician,

by entering his own domain, has to account for his or her own activity.

Cybernetics then becomes cybernetics of cybernetics, or second-order cyber-

netics’ (289).

Froese (2010) traces the historical origins of CTM and the enactive paradigm

to the cybernetics movement of the 1940s and 1950s. He draws a comparison

between first-order cybernetics, based on the concept of ‘mind as mechanism,’

and CTM, explaining how the later wave of second-order cybernetics, whose

tenet was the inclusion of the observer, gave birth to enactivism.

The shift from the core concept of homeostasis (self-maintenance) to

reflexivity,44 for Hayles, ushers in the second wave of cybernetics, fully realised

with the 1980 publication by Maturana and Varela of Autopoeisis and

Cognition, wherein ‘the two authors expanded the reflexive tum into a fully

articulated epistemology that sees the world as a set of informationally closed

systems. Organisms respond to their environment in ways determined by their

43 See Hayles (1999: 50–83) for a fine-grained discussion of the intellectual debates and interper-
sonal dynamics at play in this ‘breathtaking enterprise,’ as she describes it (7).

44 Hayles (1999) defines reflexivity as ‘the movement whereby that which has been used to
generate a system is made, through a changed perspective, to become part of the system it
generates’ (8).
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internal self-organization. Their one and only goal is continually to produce and

reproduce the organization that defines them as systems. Hence, they not only

are self-organizing but also are autopoeitic, or self-making’ (Hayles 1999: 10).

For Froese, the break between first- and second-order cybernetics is decisive in

the establishment of mainstream cognitive science as the computationalist child

of the former, with the enactive paradigm carrying the latter forward.

Returning to the Macy conferences, later attendees included Heinz von

Foerster (one of the founders of second-order cybernetics, as noted earlier),

the anthropologist Margaret Mead, and Gregory Bateson, the theoretical foun-

dations of whose work Small (1998) discusses in an interlude (50–63).

Regarding the type of information all living creatures need to transmit and

receive to maintain their living conditions (a cybernetic question, if ever there

was), Small (1998) writes:

Bateson’s answer is that although the means of communication are extremely
varied, what is necessary for an organism to know always concerns
a relationship: how the perceiving creature relates to the outside entity that
is being perceived, and vice versa. Is it predator, for example, is it prey, is it
offspring or a potential mate? And thus should I flee it, or attack it, or nurture
it, or mate with it? It is clearly of vital importance for the creature to have the
right answers to these questions. (56, emphasis added)

Cybernetic concepts45 provide a link between the Batesonian influence on

Small’s thinking about musicking as activity, seen in Small’s use of the term

‘relationship.’ Relation and distinction, as central methodological constructs in

the cybernetic project, are abstractions, because, as we have seen, cybernetics

disregards actual material properties in search of consistent aspects of similarity

and difference across various contexts. With regard to ‘the corporeal interplay’

in musical performance, Tanaka and Donnarumma (2018: 79ff) maintain that

this ‘interlocking of acoustic and body physiology takes on a phenomenological

dimension and can be thought of as a cybernetic human-machine extended

system’ (80, added emphasis). Both these authors and Small, it seems, are

aligned in adopting second-order cybernetic thinking, wherein human agency

is factored back into the equation.46

45 Referring to cybernetic concepts of order, complexity, hierarchy, and structure, among others,
Heylighen and Joslyn (2001) suggest that these are all ‘relational, in that they allow us to analyze
and formally model different abstract properties of systems and their dynamics, for example
allowing us to ask such questions as whether complexity tends to increase with time’ (6, original
emphases).

46 Heylighen et al. (2017) note that ‘we, as observers, are also cybernetic systems. This means that
our knowledge is a subjective construction, not an objective reflection of reality’ (123, emphasis
added).
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Noting that for Heylighen and Joslyn (2001: 3), ‘Cybernetics had from the

beginning been interested in the similarities between autonomous, living sys-

tems and machines,’ one can draw distinct parallels between these concerns of

early cybernetics and human beings, understood as ‘systems of systems’. By

this I mean that the physiology of the human body houses interlocking systemic

aspects, susceptible to conception as systems within systems. What, then,

constitutes such systems in general terms?

3.1 Defining Systems

To define systems, Turvey (2009) begins by describing the characteristics of

a nonsystem, understood as ‘a collection of related pieces where the relations

have no implications for the properties or behaviors of the pieces. Certainly,

lacking in the image of a nonsystem is the sense of shared influences or mutual

dependencies; intuitively, a nonsystem exhibits no coherence or functional

unity’ (99). Turvey’s definition raises the question of what a musical nonsystem

might resemble and what kinds of ‘coherence’ or ‘unity’ might be lacking in

such a (non)system. Perhaps the closest thing to such a phenomenon might be

found within fields such as free jazz47 or experimental music, where relational

possibilities (imitation of an antecedent phrase, for instance) might be avoided

as deliberate aesthetic strategies.

Systems differ from aggregates or heaps in that changing one element in

a system significantly alters its overall performance. With regard to living

systems, consider the example of a soccer game in which a player is red-

carded for an offence, so reducing the overall number of players in the

team.48 In systems terms, this represents a perturbation to which the system is

bound to respond, either adaptively (evolving) or by becoming dysfunctional

(facing defeat or extinction). As related to live ensemble performance, one

thinks of the wide range of unexpected eventualities49 that can work against

a successful performance outcome (Duby 2022b).

The systems model encompasses a vast range of scale and complexity – from

molecules to galaxies, from microbes to human bodies. As Meadows (2008)

defines it:

47 See Borgo (2022) for an exhaustive application of systems theory to free improvisation. See also
Crispell (2002).

48 This example leans on Vlassis’ (2022) description of a robotic soccer team. He writes (4): ‘Robot
soccer provides a testbed where MAS [multiagent systems] algorithms can be tested, and where
many real-world characteristics are present: the domain is continuous and dynamic, the behavior
of the opponents may be difficult to predict, there is uncertainty in the sensor signals, etc.’

49 See Duby (2020) for an understanding of musical ensembles as systems and Duby (2022b) for an
account of real-world challenges which may affect ensemble live performance.
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A school is a system. So is a city, and a factory, and a corporation, and
a national economy. An animal is a system. A tree is a system, and a forest is
a larger system that encompasses subsystems of trees and animals. The earth
is a system. So is the solar system; so is a galaxy. Systems can be embedded in
systems, which are embedded in yet other systems. (290)

For her, systems must include related ‘elements, interconnections, and a

function or purpose’. As related to musical performance, the function of an

ensemble is to musick to the best of its abilities, its interconnections are the

social and musical relationships brought to life in and through performance, and

the performers’ embodied actions represent its constituent elements.

Capra and Luisi (2014) similarly emphasise patterns of interconnection as the

driving force of biological self-organisation: ‘What is destroyed when a living

organism is dissected is its pattern. The components are still there, but the

configuration of relationships between them – the pattern – is destroyed, and

thus the organism dies’ (94). The human body – made up of multi-modal

interconnected systems – serves as an exemplar of Meadows’ embedded sys-

tems, from the skin (as both container and boundary) all the way down to the

chemical reactions that enable autopoeisis. Gibson (1966) considers the senses

(basic orienting, auditory, haptic, haptic-somatic, taste, smell, and visual) as

perceptual systems, facilitating discovery through the sense-making organism’s

actions (as ‘detection’) rather than as merely passive receivers of information.

Understood as cognitive systems – particularly ‘as complex non-linear50

dynamical systems that may interact at various stages of development’ (Marin

and Peltzer-Karpf, 2009: 284) – language and music as acoustic phenomena

have yielded rich data in a long and fertile relationship with the natural sciences.

Music with its ‘floating intentionality’ (Cross 2007: 655) draws from the fields

of mathematics, physics, acoustics, linguistics, musicology, technology, and so

on. For the purposes of this argument, the emphasis is placed on musical

performance as a cognitively complex achievement, in keeping with this

claim by Zatorre and colleagues: Musical performance’s demands on ‘memory

and motor control capabilities make expert music performance a useful domain

in which to study the human brain’ (Brown, Zatorre, & Penhune 2015: 57–58).

When applied to musical cognition in performance as a ‘cultural’

phenomenon,51 however, systems thinking operates at a level of analysis

where the specific genre conventions of a given musical practice are less

50 ‘A relationship between two elements in a system where the cause does not produce
a proportional (straight-line) effect’ (Marin and Peltzer-Karpf 2009: 284).

51 According to ecological psychology, the boundary lines between human and animal (and human
and robot) may be less clear than we assume, because many sentient creatures share body-brain-
environment systems (von Uexküll, 2010) .
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significant to the discussion than the large-scale operations of the system as an

interconnected whole. This focus suggests that while DST is particularly applic-

able to improvised musicking (Borgo 2022), its tenets can be applied to all

musicking, when the emphasis is placed on process over product.

To consider live performances as demonstrations of cognitive systems at

work – while taking note of the wide range of expression and purpose of

performance in diverse cultural contexts – aims to bracket out aesthetic issues

of normativity about musical content to bring a sharper focus to bear on musical

performance as a cognitive system, and how musical affordances give rise to

emergent processes within performance.

A fundamental advantage in adopting a systems approach to musicking is to

avoid the potential trap of reductionism. As characterised by Zhang and Patel

(2006), reductionism holds that ‘the cognitive properties of a group can be

entirely determined by the properties of individuals. In this view, to understand

group behavior, all we need is to understand the properties of individuals’ (335).

In other words, this approach understands the properties of this group by

adopting a linear approach, in which the behaviour of individuals is understood

additively; collective actions add up to the final result.

By analogy, common household salt (NaCl) is understood as consisting of

a particular combination of sodium and chlorine atoms; however, salt cannot be

reduced to its constituent elements because as a compound it differs from its

original components. Across time and place, salt always exhibits the same

consistent phenomenological properties of taste and appearance and as

a compound it forms an indispensable chemical adjunct to metabolic processes

in living organisms. However, salt cannot straightforwardly be decomposed

back into its individual elements since its original chemical constituents – in the

form of the elements sodium and chlorine – behave quite differently. In other

words, the whole is different from the sum of its parts.

Perhaps, since it refers specifically to the behaviour of complex sounds which

might or might not be considered musical, Fourier’s theorem52 acts as a more

appropriate analogy. Simply stated, ‘Any arbitrary waveform can be expressed

as a sum (possibly of an infinite number) of sine waves of harmonically related

frequencies’ (Crecraft & Gergely 2002:23). By this theorem complex waves are

conceived as built up from individual sine and cosine waves with different

degrees of amplitude and phase. It follows that the constituents and the result are

not identical phenomena. Hence by analogy, the musical properties (pitch,

amplitude, and timbral content) which constitute a given melodic phrase are

not by themselves sufficient to constitute the given phrase (for this is surely

52 See Goldsmith (2015: 31–33) for a detailed explanation.
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reductionist), nor do the individual members of an ensemble straightforwardly

constitute ‘the group.’

3.2 ‘It’s about Time’: the Dynamics of Dynamic Systems Theory

Arising in the early 1990s (Beer 2008), dynamic systems theory (DST) caters

for changes to a given system over time. When considering musical ensembles

as cases of systems, DST presents an alternative approach to laboratory-based

studies of individual perception, which doubtless have yielded valuable findings

for music cognition and perception, but which remove the performer from her

environment and place the emphasis on individual – as opposed to group –

dynamics and learning. Dynamic systems theory departs from the traditional

reductionist techniques of scientific method to examine the properties and

behaviour of the system as a whole as well as the actions of the individual

agents constituting the system.53 McIntyre’s discussion of creativity illuminates

this paradox, where the focus lies not in the brain, nor isolated patterns of

thought, nor within society or culture at large, but in the inter-relationships

between creative processes at a systemic level:

[T]here is little point in looking solely at the actions or structures of the brain
alone, for example, and hoping to find the reason for creativity there.
Similarly, one couldn’t also investigate types of thinking patterns in isolation
from other factors and hope to give a definitive account of creativity by
researching these alone. In the same way just concentrating on societal or
cultural structures by themselves would not give complete access to what is
happening in a creative act. What we need to do is include all of these
processes as part of a system in operation. (McIntyre 2013: 91)

Systems theory takes account of different levels of analysis, so interrogating the

differences between individual and collective intelligence. The notion of col-

lective intelligence as emergent from individual interactions now forms

a central nucleus around which varieties of practice-led and -based research

(PAR) have recently begun to coalesce. This is not, strictly speaking, the same

as the cases of distributed cognition described by Hutchins (1995, 2005),

because all participants are immediately available (visible, audible) and hence

feedback is instantaneous, in the moment.

Systems theory as applied to musical performance considers transformations

of musical material over time as dynamic emergent processes constrained by the

specific rituals and stylistic conventions of the environment in question. In

53 This paradox speaks to a practical problem in assessing musical ensembles for examination
purposes. At which level should one focus one’s attention: on the activities and contributions of
the individuals or the group or both? (Duby 2020).
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a sense, then, all music (understood as lived experience of musical events

whether from the perspective of performer, listener, dancer, singer, stage man-

ager, or sound engineer)54 is emergent since it changes from moment to

moment. From duos to orchestras, the complex cognitive demands of ensembles

provide rich and ecologically valid data (Brown, Zatorre, & Penhune 2015;

Altenmüller et al. 2018) for studying cognising as real-time emergent processes.

In addition to wide ranges of complexity and sheer size, systems exhibit

various operational time-scales over which they unfold. These traverse

a spectrum of possibilities from the light years of galaxies to the virtual

instantaneity of events at subatomic level. On a more human scale, live musical

performances may last from minutes to hours, rarely days. Understanding the

considerable cognitive demands of musical performance in systems thinking

terms yields at least two conceptions of time: one at individual level, where the

activity of practising over time transforms the plasticity of the performer’s brain

as well as the other, the real-time unfolding of time in and through performance.

Completely improvised music (so-called free music) stands at one end of

a spectrum occupied at the other by the relative fixity of notated music such as

Western art music, for instance. In the case of a symphony orchestra, the

conductor acts as a limiting factor – defined by Meadows (2008: 266) as ‘a

necessary system input that is the one limiting the activity of the system at

a particular moment’ – in establishing when and how the music is to be played.

Such constraints do not apply in the case of free music where consensus

prevails for the most part. Because of the absence of limiting factors, one might

understand free improvisation as close to the edge of chaos (with high degrees

of freedomwithin the system). Such a system is regarded as thermodynamically

open, operating as an energy exchange system.55

Because of this energy flow through the system it is thereby also regarded as

‘nonconservative’ (Goldfield 1995: 29) and relatively susceptible to changes in

phase state such that ‘fluctuations can become amplified and overtake the

organization of the whole system, shifting it to a new order of organization’

(Thelen & Smith 2006: 269).

Ensemble performance viewed dynamically takes account of its emergence

over time, howsoever such performance is constrained by various limiting

factors; from a systems viewpoint, there will be points at which the ensemble

54 It’s tempting to assume these experiences of music are similar, but the sound engineer might be
understanding ‘the music’ as a range of frequencies to be managed, while the dancer waits for her
signal (cue) to enter from the wings, and the soloist mentally prepares for a difficult passage to
come.

55 ‘Many systems, and all biological systems, live in thermodynamic nonequilibrium [and] are
thermodynamically open: They take in energy from their environment and increase their order’
(Thelen and Smith 2006: 269).
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literally and figuratively breathes together, where collective fluctuations in

tempo serve to punctuate key points in the unfolding musical narrative.

Menary (2007) maintains that these networked relationships (in this context,

between instruments and performers, between performers and each other, and

between performers and audiences) can be understood dynamically: ‘brains,

bodies and aspects of the environment can all be treated as dynamical systems,

and given interactions between them, they can also be treated as parts of a single

overall system – the organism–environment system’ (42).

Scientists use differential equations to account for changes in the behaviour

of complex systems over time. For Frankish and Ramsey (2012), proponents of

DST ‘contend that coordinated interactions between the world and an agent can

best be explained by identifying a small number of critical variables and

capturing their evolving relation over time in differential equations’ (24–25).

Such associations may be linear, as in a simple calculation of cost increase of

a commodity over time, or non-linear whereby ‘instead of one-to-one associ-

ations, values on one variable may be associated with uneven values in another’

(Richardson 2010: 23).

What constitutes the dynamic element in DST is the spatio-temporal aspect

and how these associations become (23) ‘vastly richer structures, just as those in

dancing figures and waterfalls are far more interesting than static snapshots of

them’. Underlying Richardson’s description is the idea of movement, whether

of a natural or social phenomenon. For Gibson and ecological psychology in

general, the organism moves as a sense-making activity to discover the affor-

dances of the environment (see also Sheets-Johnstone 2011). Since musical

performance involves highly skilled movement, it follows that the techniques

and models of DST are applicable to research in that field, as they may well be

for other coordinated human cultural performance activities such as dance,

theatre, and sport.

4 The Phenomenological Turn

Heidegger famously distinguished between notions of things as ‘ready-to-hand’

(Zuhanden) or ‘present-at-hand’ (Vorhanden).56 How – and how much – direct

attention the player devotes to their chosen instrument is fundamental to

distinguishing between experts and novices. Over many years as a student

56 McAuliffe and Malpas (2022: 167) distinguish these ideas on the basis of relative attention;
Zuhanden is taken to mean using a thing without direct thought, while Vorhanden implies direct
attention focused on the thing in question. By comparison, Tanaka and Donnarumma (2018: 80)
regard Vorhanden as tied to learning a musical instrument, whereas mastery (confident execu-
tion) corresponds with Zuhanden.
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ensemble director, I observed Heidegger’s distinction playing out countless

times when some distracting element manifested itself in live performance.

For example, a novice guitarist, unsettled by a colleague’s unexpected departure

from the formal roadmap, more often than not fixes their gaze on their own

instrument, perhaps for reassurance (Duby 2022b). More seasoned musicians,

on the other hand, seem to look at their instruments less often and are better

equipped to watch and interact with their conspecifics as the performance

unfolds.

When equipment malfunctions (a string breaks, a cable hums unexpectedly,

or an amplifier breaks down), the player’s attention naturally enough changes

focus to attend to the immediate problem. What was ready-to-hand under the

fingers can no longer be taken for granted; the necessity of solving an immediate

technical problem becomes paramount.

Phenomenology places the accent on the lived experience of individuals and

groups (invoking the idea of intersubjectivity). Merleau-Ponty especially

emphasised that knowledge is a form of skilled activity within what he termed

the ‘intentional arc’57 of daily life. Once again, this knowledge is embodied tout

court, whether it be typing, riding a bicycle, or playing a musical instrument.

For Merleau-Ponty, it is based in action itself, not in mental representations58

which purportedly drive action. In what follows, I discuss aspects of musical

‘lived experience’ and how such experience might transform itself over time: in

other words, musical learning.

With regard to musical meaning, Clifton59 argues, ‘[W]hile it is true that

a sonata by Mozart exists independently of me, it has significance for me to the

extent that I perceive it adequately. More radically, one must say that musical

meaning exists only for a subject who knows and judges it’ (1983: 41, original

emphasis). So saying, Clifton dispels the idea that musical meaning can exist

independently of those who deal in its currency, so to speak: musicians,

composers, listeners, Small’s networks of participants, all are caught up in the

flow of emergent and co-created musical meaning as it unfolds.

57 As defined by Dreyfus (cited in Selinger and Crease 2002: 271, original emphases), ‘The
intentional arc names the tight connection between the agent and world, namely that, as the
agent acquires skills, those skills are “stored”, not as representations in the mind, but as
dispositions to respond to the solicitations of the world.’

58 For Zahidi (2013: 4), classical cognitive science regards ‘the hallmark of true cognitive func-
tioning [as] the building and manipulation of inner or mental representations.’ His alternative
approach (NRCS: non-representational cognitive science) is intended ‘to develop an account of
cognition without relying on internal representations’ (6ff.).

59 Clifton’s (1983) Music as Heard represents one of the earliest systematic applications of
phenomenological insight to musical experience, in the form of what he terms ‘applied
phenomenology’.
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For Clifton (1983), ‘what counts as lived musical experiences are such

intuited essences as the grace of a minuet by Mozart, the drama of

a symphony by Mahler, or the agony of Coltrane’s jazz. If we hear the music

at all, it is because we hear the grace, the drama, and the agony as essential

constituents of, and irreducibly given in, the music itself’ (19). The fact that we

hear such qualities in the music as it unfolds does not imply that Mozart had to

be in a state of grace – or Coltrane in agony, for that matter – to communicate

such qualities, so sidestepping the potential absurdities of the intentional

fallacy.

To grasp such ‘intuited essences’, then, is to understand phenomenology as

a technique as much as a broad philosophical orientation. Husserl’s technique of

‘bracketing’60 lays out a rigorous methodological approach for describing lived

experience, what he calls ‘empirical intuition’.61 Bracketing is somewhat akin

to the neologism ostranenie,62 a term used by Russian Formalists to mean

‘making strange’ and ‘pushing aside’.

In my own practice, this relates to an attempt to unsettle my own habits, such

as assuming that a musical instrument is inactive, an inert ‘thing’ on which

I impose my musical will. Here I have in mind Hayles’ (2017) understanding

that ‘part of the contemporary turn toward the nonhuman is the realization that

an object need not be alive or conscious in order to function as a cognitive agent’

(212). While clearly a musical instrument is part and parcel of material culture,

it also transforms my musical understanding through my interactions with it:

hence, equally a subject or agent in a process of mutual transformation.

O’Callaghan (2012) raises objections to the accuracy of phenomenological

reports, making the point that such methods as ‘making strange’ do not elimin-

ate the potential influence of bias based on past experience. Consequently, for

him, the claims of successful introspection are less than certain:

Responses based on phenomenological reflection should be treated as a kind
of performance that might be attributed to a variety of factors apart from
accurately reporting perceptual experiences. If reports might be infused with
information from other sources, such as one’s background beliefs concerning
the items in a scene, or some strategy adopted to respond to ambiguous

60 The transcendental reduction, defined by Bowman (1998) as ‘a temporary abstention from
judgment in order to allow total attention to the objects and processes of consciousness as they
exist in and of themselves’ (257). See also Hintikka (2006).

61 Husserl states it thus: ‘Empirical intuition or, specifically, experience, is consciousness of an
individual object; and as an intuitive consciousness it “makes this object given”, as perception it
makes an individual object given originally in the consciousness of seizing upon this object
“originally”, in its “personal” selfhood’ (cited in Hintikka 2006: 84).

6 2 www.oxfordreference.com/display/10.1093/oi /authority.20110803100256378;
jsessionid=8824372BB8520A01B0279D3DA28C7D38, accessed 1 July 2023.
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experiences, then perhaps no unique, epistemically privileged level of intro-
spectively accessible phenomenology exists. (88)

Certainly, the warrant of this kind of phenomenological inquiry as trying to

establish some ‘unique, epistemically privileged level’ has limits as compared

to experimental data gathered in laboratories, for argument’s sake. In this

regard, Van Manen (2023) captures the deep, almost inexpressible connection

between phenomenology and real-life practice, so placing the emphasis on the

practical virtues of the phenomenological attitude:

[P]henomenology of practice is sensitive to the realization that life as we live
and experience it is not only rational and logical, and thus transparent to
systematic reflection – it is also subtle, enigmatic, contradictory, ambiguous,
sometimes mysterious, and saturated with existential and transcendent mean-
ing that can only be accessed through poetic, aesthetic, and ethical languages.
Phenomenology is a perpetual practice, an eternal practicing to get, explore,
and disclose meaning in all its complexity. (4)

In short, practice is to life as life is to practice.63 Ferrone and Gallese (2023)

argue that what they term ‘the bodily self’ can ‘provide us with the roots for

self-awareness, for the sense of being in the world and acting upon it’ (524).

This sense of self, they maintain, is intersubjective and intercorporeal, ‘as we

are always already embedded in a world of social relations’ (524). The next step

for them (527ff.) is to develop the notion of a ‘social bodily self’, which enables

and establishes connections to other selves by way of embodied simulation

through the operations of mirror mechanisms. Neurons activated in individuals’

interactions with objects also discharge, albeit more weakly, in an observer

witnessing these interactions.

5 The Turn to Affordances

Clarke (2005) represents the first concerted attempt to bring psychology and

music perception together under the aegis of ecological psychology.64 A decade

later, Tan’s (2015) review lauds the ‘ingenuity’ and ‘enduring relevance’ of

Clarke’s project, which paved the way for scholars to apply Gibson’s ideas to

music perception. Most significantly, Tan notes that Clarke’s focus on ‘how it is

that listeners perceive musical meaning’ (original emphasis) suggests an

engagement grounded in listening to music from the perspective of

63 Van Manen (4) notes how ‘phenomenology is primarily a philosophic method, attitude, and way
of thinking and seeing,’with practical applications to professional situations as well as everyday
life.

64 ‘Ecological psychology is an analytical framework that seeks to reveal lawful, functional
relations in the ongoing reciprocal interaction of the individual and the environment’ (Heft
2001: 6, n2).
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embodiment. As Clarke (2005) states it, this environment is ‘highly structured’

and ‘subject to both the forces of nature . . . and the profound impact of human

beings and their cultures; and that in reciprocal fashion, perceivers are highly

structured organisms that are adapted to their environment’ (17).

On this view, the notion of the listener as part of a brain-body-environment

system (and the attendant reciprocal interactions that take place between its

constituents) departs from ideas of the music as ‘out there’ and the listener as

passive consumer. This system is understood holistically, with the three elem-

ents in an intimate and inseparable relationship of mutual influence, and forms

the centrepiece of ecological psychology, whence comes the idea of affordances

(Chemero 2003; Dokic 2010), later applied to musicking and what it affords

(Clarke 2005; Windsor 2011; Windsor and de Bezenac 2012).

It is noteworthy at the outset that Gibson largely focused his attention on

visual perception,65 placing the accent on agents moving and actively engaging

with the invariant properties of their environment. Shapiro (2019) defines

Gibson’s term ‘invariant’ as ‘features of the ambient optic array that remain

constant under transformation’. (37) Similarly, Clarke (2005) defines a musical

invariant as ‘a pattern of temporal proportions and pitch intervals that is left

intact, and hence retains its identity, under transformations such as pitch trans-

position and changes in global tempo’ (35). While Clarke is referring to how the

listener perceives invariants, this aspect is evident in stringed instruments where

the performer can transpose a phrase to a different key by shifting the starting

position and replicating the fingering.

Gibson’s definition (2015: 119–135) of affordances66 leaves much open.

With regard to musical performance, this notion of affordances forms a bare-

bones framework for describing the various interfaces (literally, keys, valves,

strings, and so on) throughwhich musicians engage with musical instruments. If

a staircase affords ‘climbability’, in the sense that ‘affordances provide oppor-

tunities for action’ (Bardone 2010: 139)67, one might then minimally define

musical affordances in terms of an instrument’s ‘playability’, so that the

ongoing interactions between the clarinettist and her instrument delineate one

spatio-temporal aspect of these affordances.

By invoking musical affordances with regard to the embodied listener, Clarke

extends this minimal framework of musical interactions to encompass the

65 See Shapiro (2019: 34–47) for an extended discussion of visual perception understood ecologic-
ally: ‘The inputs to vision are various invariant features of structured light, and these features can
be relied on to specify unambiguously their sources’ (35).

66 ‘The affordances of the environment are what it offers the animal, what it provides or furnishes,
either for good or ill’ (Gibson 2015: 119, original emphases).

67 Consider, though, that the affordances of a staircase vary in the case of neonates and elderly
persons, suggesting that ‘climbability’ is a variable action possibility, not an ecological fact.
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broader social structures that enable listening as a sense-making activity (see

also Schiavio & De Jaegher 2017). Again, noting the open quality of Gibson’s

original definition, this move is justified, so that the broad notion of affordances

in music is not incongruent with Gibson’s claims. However, it’s worth

a reminder that Gibson originally dealt with visual perception68 and treated

notions of affordances and resonances as part of the direct realism project.

In this regard, Bardone (2010) sounds an appropriately cautious note in

saying: ‘Becoming attuned to invariants and disturbances often goes beyond

the mere Gibsonian direct perception and higher representational69 and mental

processes of thinking/learning have to be involved’ (142). Well, yes and no,

depending on the complexity of the organism in question and how one defines

mental processes. We have already seen howMaturana et al. extended cognition

to organisms without nervous systems, so that their understanding of cognition

includes all manner of earthly creatures. By implication, affordances are not

limited to human interactions and Bardone’s example of a door’s affordances

must surely depend, like the staircase, on the creature’s own capabilities to

realise the door’s affordances as effective possibilities for action.70

Heras-Escribano (2019) notes how in some instances the concept of affor-

dances has been taken out of its original context in ecological psychology. The

consequences of this move are that ‘The notion has been stripped away from its

original context and adapted to other contexts, theories, and approaches, which

means that its full potential has not been yet displayed and that its meaning is

confused with other elements that have nothing to do with affordances’ (4). To

try to head off these objections, I am therefore proffering a ‘minimal’ interpret-

ation of musical affordances with its point of origin the interactions between

musician and instrument.

From Maturana’s all-encompassing understanding of cognition, it follows

that not all creatures understand affordances in the same way as human beings

do. Recall that Gibson’s notion of affordances claims that the environment

offers a range of possibilities for action and interaction. One might then ask

what kinds of thought processes a simple organism might deploy in assessing

68 Gibson understands visual perception as part of a perceptual system, in which are intertwined the
perceiving creature and its environment. Penny (2017: 28) writes that ‘Gibson’s notion of
perceptual systems is a dynamical and embodied conception that emphasizes the role of the
individual’s self-directed movements in revealing environmental structure. This makes vision in
Gibson’s terms embodied and proprioceptively integrated.’

69 ‘The explanatory work that is supposedly done by mental representations, can however instead
be done by looking outside of the head to the environment structured by sociomaterial practices,
and the affordances it makes available’ (Kiverstein & Rietveld 2020: n.p.).

70 It seems only fair to acknowledge that Bardone is aware of this aspect when he states that ‘The
same event or place can provide different affordances to different organisms but also multiple
affordances to the same organism’ (Bardone 2010).
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the affordances of a waterhole, for instance, beyond the immediate biological

imperative of quenching thirst. This scenario seems to speak to a more limited

view of affordances based on direct perception.

Bardone (2010: 143) casts the ‘traditional view’ of affordances in these

terms: ‘The traditional view on affordance considers direct perception as

prerequisite to an affordance. To put it simply, if we do not have direct percep-

tion, then we do not have an affordance. If this were correct, then the contribu-

tion of affordance for distributed cognition theory would be poor.’ If we take

this caveat seriously, it points to a need for more caution in extending Gibson’s

notion of affordances beyond its original – admittedly broad – remit.71 It

remains for the reader to decide whether or not extending affordances in such

a way does justice to his original, somewhat modest, claims. Put another way, is

Gibson’s dependence on direct realism (and the useful framework of affor-

dances) compatible with enactive cognition? I will attend to this problem in the

conclusion of this Element.

When Rietveld (2008) describes in phenomenological terms the ‘affective

allure’ and possibilities of potentiation offered by affordances (977), this brings

to mind the complex relationship over time that has developed between humans

and musical instruments, with archaeological evidence marking the origin of

musical instruments from between thirty-six and forty thousand years ago.

Cross and Morley (2010: 74ff.) speak of ‘a marked increase in the evidence

for musical activities’ from around thirty thousand years ago, including fossil

evidence and exploitation of the acoustic properties of specific environments

(such as rocks and caves). These writers suggest that, despite a paucity of

confirming evidence, our musician ancestors seem to have preferred performing

in groups: ‘These musical activities seem to have been widespread, often

occurring in what appear to be loci of intense human activity, which includes

the making of graphical art. The evidence – fragmentary as it is – suggests that

musical performance was a group activity, rather than one involving a select few

individuals’ (74).

Reading affordances ‘as an organism’s possibilities for action in some situ-

ation’, Rietveld’s (2008) inquiry is concerned with developing ‘a better under-

standing of the way skilled individuals are responsive to relevant affordances

while engaged in a flow of actions. Part of the first-person experience of such

responsiveness is that affordances are not mere possibilities for action but are

experienced as potentiating and having affective allure’ (976–977). His remarks

on skilled engagement seem especially appropriate since the relationships

71 Also see Segundo-Ortin and Heras-Escribano (2023) for a rejection of ideas of ‘mental’ and
‘cognitive’ affordances.
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musicians form with their instrument of choice72 and the cognitive demands of

high-level musical performance exemplify the possibilities for agency these

tools of the trade afford. As for their allure, this potential represents the billion-

dollar musical instrument manufacturing industry; according to Fortune

Business Insights.com:73 ‘The global musical instrument market size was

valued at USD 18.63 billion in 2022 and is projected to grow from USD

19.25 billion in 2023 to USD 24.53 billion by 2030, exhibiting a CAGR of

3.52% during the forecast period.’

The complex bundle of skills demonstrated by the expert performer encom-

passes memorising, expressive nuanced improvisation, precise dexterity, and

speed of movement, as Zatorre and her colleagues argue in the case of Dave

Brubeck:

When he performed his standard ‘The Duke’ in a televised or live perform-
ance, he was demonstrating one of the most demanding cognitive and motor
behaviors of which humans are capable. Audiences marveled at his ability
to perform a long and complex piece of music entirely from memory.
Listeners were also astounded by his ability to bring the piece to life by
embellishing, improvising, and continuously changing the expressive
nuances of his performance. Audiences were equally amazed at the speed,
dexterity, and precision of his movements on the piano. (Brown, Zatorre, &
Penhune 2015: 57–58)

While this vivid description certainly succeeds in underlining the cognitive

demands of expert musical performance, it is worth noting that Brubeck gener-

ally played with an ensemble, as opposed to Keith Jarrett, for instance, who has

developed a solo career (Thompson & Ammirante 2012) in parallel with his

ensemble projects. Coordinating ensemble performance requires additional

gestural, communication, and interaction skills, not to mention those involving

leadership and management capabilities.

With regard to affordances in the cases of Brubeck and Jarrett, these do not

mysteriously reside inside the piano itself, but rather in the interface between

72 An important systems-theoretical aspect of Instrument–performer relationships can be described
by deploying the concept of feedback. Through her senses of hearing, sight, and touch, the
musician’s actions set in motion auditory phenomena which provide information for the self-
regulation of intonation and other musical properties such as sense of musical time, control of
volume and timbral characteristics, and synchronisation with other performers, among others.
The individual feedback loop between instrument and performer is thus nested within another
feedback loop at ensemble level. In turn, the ensemble loop in live performance situations more
often than not involves a further feedback system incorporating the audience’s interactive
responses to the music as it unfolds. Thompson and Ammirante (2012: 774) similarly claim
that musicians ‘perform differently depending on the perceived attitude and energy of their
listeners.’

73 Available at https://www.fortunebusinessinsights.com/musical-instrument-market-108706.
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musician and instrument. These in turn play out in a reciprocal relationship that

develops over a long period of preparation and acquaintanceship to develop the

core action-perception, haptic – byway of Gibson’s concept of ‘dynamic touch’74

– (Michaels, Weier, & Harrison 2007), motor, and auditory discrimination skills

that are manifested apparently without effort in expert performances.

As expertise grows over time, the performer accumulates a store of tacit

embodied knowledge75 (the knowledge of how to make the right moves) and

begins more and more to offload in-the-moment skills such as dexterity to

subliminal memory. While not intending to erase the nuances of difference

between these approaches, this notion of embodied knowledge lies at the heart

of the shared concerns of ecological psychology and the phenomenological

project, what Heft (2007) describes as ‘the central tenet of ecological psych-

ology: organism-environment reciprocity’ (88).

From a systems perspective, the technological refinements over time as

musical instruments have evolved – and continue to do so (see Barclay 2011

for a historical overview) – point to a similar musical evolution on two fronts:

ontogenetically for individuals over the course of a performing career and

phylogenetically as the gradual accumulation of a store of common cultural

knowledge. As Heft (2001) argues in this regard:

One particularly important feature of artifacts, symbolic representations,
and social structures is that knowledge acquired by individuals and
collectively by social groups can be ‘off-loaded’ onto them. In so
doing, the amount of knowledge that can be retained over time increases
enormously, and the accumulation and refinement of knowledge through
iterations across generations becomes possible. These innovations, in
effect, create possibilities for knowledge to become distributed across
the environment-person(s) relation, considered at varying levels of com-
plexity. (385)

Applying this thinking to the operations of a symphony orchestra yields the

example of symbolic representations such as notated music – a mnemonic

device demanding high levels of individual sight-reading ability and instrumen-

tal competence – but also social skills such as being a good ensemble player, and

responsiveness to gestural and auditory cues in the musical realisation of the

conductor’s directions. It follows from this that there exists not only embodied

74 The emphasis on Gibson’s ideas of visual perception in the literature neglects his admittedly
more circumscribed discussions of touch and haptic systems. Generally, these perceptual
systems are treated more or less in isolation and Gibson places the most emphasis on vision.
Gibson very rarely, if ever, mentions music as a field of inquiry, hence Clarke’s application of
ecological psychology to musical practice remains an innovative strategy.

75 What Hayles (2017) calls ‘the cognitive nonconscious’.
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sensorimotor knowledge (knowing how to realise a complex musical phrase)

but also knowledge of one’s roles and limits (in systems terms, behavioural

constraints) within an ensemble setting.

This type of social intelligence may be intuitive or managed by a section

leader in an orchestra as part of an often-unstated master/apprentice relationship

but in either case it contributes to an understanding of how to behave appropri-

ately in the course of performance. Kelso’s (2003) concept of coordination

dynamics goes beyond the individualistic rationality of cognitivism to take

account of the irreducible complexity of human action:

Self-organizing dynamics tends to emphasize decentralization, collective
decision-making, and cooperative behavior among many interacting elem-
ents. Conventional cognitive psychology tends to focus on individual psy-
chological processes such as intention, perception, attention, memory, action,
and so on, as if they were clearly isolable. Yet, as evidence and theory now
show, intending, perceiving, attending, deciding and remembering – as well
as spontaneous self-organizing aspects – are essential, coexisting attributes of
cognitive coordination dynamics. (62)

These attributes relate closely to a description of distributed cognition during

heart surgery as proffered by Semin and colleagues (Semin, Garrido, & Palma

2012: 153):

What the team shares is knowledge about the joint activity and the coordin-
ation of these activities. Thus, the specialized knowledge that each individual
holds is crucial for the performance of the task, and this knowledge is
distributed across the individual members of the team. The coordinated
product of the individuals constitutes a type of collectively constituted
knowledge or cognition that is unique because the entire process of the
operation is not a single person’s production but a collectively coordinated
‘cognition as action’ that drives the operation from its beginning to its end.

Hence the operations of such teams – like the analogies with household salt and

Fourier’s theorem (3.1) – are not decomposable into the actions of individuals.

In the literature, the phenomenon of collective knowledge that drives group

activities goes by any number of names: cognitive coordination dynamics

(Kelso 2003), distributed cognition (Hutchins 1995, 2005), collective intelli-

gence (Malone & Bernstein 2015), and group dynamics (Arrow, McGrath, &

Berdahl 2000; Agazarian & Gantt 2005; McIntyre 2013).

Despite their theoretical differences, such approaches share the understand-

ing that cognising does not only deal with rational processes but draws from

a storehouse of individual and collective knowledge, often unverbalised

because it is subliminal, in a sense prior to and different from language and

consequently often hard to explain, so-called procedural knowledge.
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6 The Turn to Practice

Malafouris (2020: 3), pointing out psychology’s apparent lack of interest in ‘the

relation between cognition and material culture’, raises this question: ‘How are

things (in the broadest anthropological sense of material forms, flows, and

techniques) related to thinking?’ To address these concerns, he proposes

a theory of mutually transforming interactions between agents and artefacts

(Material Engagement theory).

Practice is in time, about time, and of its time. Musical practice is about

human entanglement with things (Malafouris 2013) and the nature of the times

and spaces in which these play out. If music is all ‘about time’, whose and what

kind of time is in play (pun intended)? By which model of time do we

understand its processual unfolding? Notice, for instance, how ordinary lan-

guage both commodifies and reifies time (making and wasting, losing and

gaining time, overtime) or ties it to clock time, as in or out of time, and about

time.

Musicians are concerned with musical time, naturally enough, and in the

recording studio accurate time76 is a hallmark of good musicianship. Rhythm is

perceived through time. Expressed as consonant or dissonant with regard to an

underlying regular pulse, implicit or obvious, rhythmic and polyrhythmic

patterns emerge from the interactions of musicians in and through time.

Commenting on the ‘radical novelty’ of recent work investigating the body’s

crucial role in musical performance, Jensenius (2022) reminds us that ‘musical

experiences should be understood as interactions between human bodies and

musical instruments’ (xiii). These interactions have recently become fertile

ground for exploration, with a number of new works appearing in which such

interactions (and the body’s role therein) take centre stage, as it were. Beginning

with Clarke (2005) and Leman (2008), contributions from various quarters have

sought to explore the intimate relationship between human bodies and musick-

ing practices. Examples include LeSaffre et al. (2017), de Souza (2017),

Cobussen (2017), Hoppe and Müller (2021), Reybrouck (2021), Jensenius

(2022), van der Schyff et al. (2022), and a locally edited volume on embodiment

and the arts (Lauwrens 2022)77.

76 The Russian Dragon was devised to monitor exactly how accurately musicians enact musical
time: www.soundonsound.com/reviews/jeanius-electronics-russian-dragon-rd-r3, accessed
28 March 2024.

77 In introducing the aims and objectives of the book, Lauwrens (2022: 8) argues that ‘embodiment
acknowledges both the material body and the body’s orientation in the environment – physically,
psychically, emotionally, cognitively and intellectually. This spatial or environmental dimension
of embodiment includes one’s actions, moods, perceptions, personal experiences and the cultural
contexts and personalities that shape them.’
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The purpose of this section is to consider how various notions of interactions

play out in the context of my ownmusical experience as a multi-instrumentalist.

Against the backdrop of embodied musicking, I explore the grain of my own

musical experience as related to musical knowledge from a first-person per-

spective, mediated through my chosen instruments: the double bass, the bass

guitar, and the electric guitar.

Schiavio et al. (2023: 534) define extended musical historicity as ‘the com-

plex interplay of felt, imagined and predicted shared experiences by which each

musical agent relates to a broader (past, present or future) social ecology’. They

acknowledge the role of communities of practice78 (Wenger 1998; Lave 1991;

Lave 2008) within which individuals and groups enact various forms of musical

behaviour which develop over time, concluding that ‘even in solitary musical

activity, rich, multi-levelled histories of social participation underwrite every

set of actions and, to varying degrees, guide the meaningful experiences that

arise in a given musical situation’.79 While the descriptions of my own musical

practice in what follows mostly refer to my experiences as an individual

practitioner, I recognise that even in the relative isolation of my studio, such

experiences are framed by sociality in a number of senses.

While clearly I am the individual person responsible for initiating physical

action to create musical sounds, even in solitude I am ‘plugged in’80 to my own

community of practice, whether real or imagined. Through my own idiosyn-

cratic musical history, I have engaged with a range of musical canons through

looking back on – and listening to – archival recordings and performances on

DVDs, playing along with these, experiencing live concerts in the moment as

spectator and participant, perusing scores, and so on. In this way, my personal

musical historicity extends to the past, is enacted in the present moment through

the embodied actions of performance, and looks to the future in refining musical

skills over time.

In so doing, I am engaging in what Dieleman (2012) defines as ‘reflexive

action’. He insists on the irreducibility and inseparability of knowledge and

skills as constituents of this type of action. Following Schön’s work on practice,

78 ‘There are highly valued forms of knowledgeable skill in this society for which learning is
structured in apprentice-like forms. Furthermore, once one begins to think in terms of legitimate
peripheral participation in communities of practice, many other forms of socially organized
activity become salient’ (Lave 1991: 64–65).

79 They continue: ‘That said, there are, of course, important phenomenological differences between
solitary situations and those in which others are physically co-present. Likewise, although the
meanings and uses of a tool (a computer, a musical instrument and so on) emerge from a history
of practice involving others, this is not the same as the joint sense of agency that is experienced
when two or more people use that tool to realize a shared goal’ (542).

80 This turn of phrase is intended to hark back to ‘plug-ins’, computer-based digital simulations of
analogue equipment.
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Dieleman defines reflexive action (49) as ‘a sequence of actions to achieve

a goal and when we knowwell how to do it, we have difficulty in saying howwe

did it’. This definition gets to the heart of the tension between procedural

knowledge (‘knowhow’: for him, driving, playing a musical instrument, and

sports such as basketball and tennis) and its translation into speech or writing for

communicative purposes as declarative knowledge. Dieleman (49) understands

reflexive action in transdisciplinary fashion as ‘an integration of experiences,

skills and knowledge in action within an integrated system’. In a feedback loop,

experience affects knowledge and emotions, which in turn affect the experience

in question.

6.1 The First-Person Perspective

Froese (Froese 2012: 144) argues for the necessity of a first-person perspective

as a counterweight to the purported objectivity of the scientific approach.81

If scientific certainty is the driving force, we must either surrender our first-

person perspective as embodied agents or abandon notions of scientific object-

ivity. This hardly seems a fair choice since it draws a rigid disciplinary boundary

between first-person experience and the tenets of objectivity82 which scientific

inquiry demands. The consequences of the quest for objectivity are the exile of

subjective knowledge to what Nicolescu (2010: 19) terms ‘the inferno of

subjectivity, tolerated at most as a meaningless embellishment or rejected

with contempt as a fantasy, an illusion, a regression, or a product of the

imagination’.

Whether or not these demands are mutually exclusive remains subject to

debate, but recent developments in practice-led, practice-based, and cognate

research agendas connected to various forms of artistic practice seem to prove

otherwise. Such agendas strive to provide subjective but rigorous accounts of

practice as process, placing the emphasis more on processes as they unfold than

the outcome of the activity. As Metzinger states it (cited in Wittmann 2016:

103): ‘the self is not so much a thing as a process’.

81 I amwell aware that this convenient shorthand does not do justice to the wide variety of scientific
methods appropriate to the researchers’ chosen fields. What is at stake is less the particular
methodology than the necessity of objectivity in legitimising scientific inquiry. For Nicolescu
(2010: 19): ‘Modern science was . . . founded on the idea – surprising and revolutionary for that
era – of a total separation between the knowing subject and Reality, which was assumed to be
completely independent from the subject who observed it.’

82 ‘The basic claim of science is objectivity: it attempts, through the application of a well-defined
methodology, to make statements about the universe. At the very root of this claim, however, lies
its weakness: the a priori assumption that objective knowledge constitutes a description of what
is known’ (Maturana & Varela 1980: 5). Recall that second-order cybernetics includes the
observer’s subjective situation.
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While I am in broad sympathy with this claim regarding selfhood as a state of

perpetual becoming as opposed to a spatio-temporal body-object, Metzinger

grounds the notion of subjective experience in ‘complex patterns of neural

activation in the brain’ (103). These undoubtedly complex brain-based patterns

operate on a different stratum from a creaturely body moving in time and space,

which draws in other embodied interactive networks83 for survival, and brain-

based patterns alone surely cannot fully account for the necessary adaptation to

circumstances evident in spatio-temporal presence and related activities. The

organism’s survival cannot depend solely on skull-based activity but for pur-

poses of ecological validity must be considered as a complex, dynamic, and

moving whole.84

The life of the mind85 implies a subject: a human being whose subjectivity

cannot merely be swept aside in the interests of scientific objectivity: an

agent, a person with all the richness and complexity that personhood carries

with it. The scientific search for objective certainty, when it disregards

human agency, is incongruent with the sense of self Wittmann (2016)

describes in stating that: ‘The feeling of an enduring self with a personal

history and the capacity to influence the future defines us as persons’ (51).

Understanding personhood as a dynamic unfolding process allows for the

subjectivity of aliveness and what Fuchs (2011) calls ‘a unity of interiority

and exteriority’:

What is lost in the principal divide is the human person which essentially
means a living being, an embodied subject. The person is neither pure
subjectivity experienced from within, nor a complex physiological system
observed from without; it is a living being interacting with others from
a second-person or ‘you’-perspective, and thus, as a unity of interiority and
exteriority. When talking with another person, listening to his words, seeing
him laughing, shaking hands with him, etc. we perceive him both as
a conscious, experiencing being and as a physical, bodily being at the same
time. (198–199)

Fuchs (2021) invokes Merleau-Ponty’s notion of intercorporeality as a basis

for understanding how human beings learn to empathise through physical

83 For example, Penny (2017) points out how ‘The enteric nervous system (ENS), sometimes
referred to as a second brain, contains around one hundred million neurons – three orders of
magnitude less than the brain, to be sure, but not an insubstantial number’ (36).

84 See Sheets-Johnstone (2011: 478–489) for a discussion of the dynamic nature of mind. She
writes: ‘In effect, mind is not a solid and is not reducible to something solid, i.e. to the brain’
(482, original emphasis). Referring to Metzinger, the ego is not reducible to skull-bound neural
patterns of activation. Froese (2012) argues along the same lines in claiming that ‘We all know
from our own personal lives that there is more to people than what is revealed by recordings of
internal physiological data and measurements of external movement patterns’ (144).

85 Or mind in life, as Thompson (2007) entitles it.
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contact. His defence of the human being does not turn back to antiquated

notions of the nobility of individual freedom but attempts to counter reduc-

tionist tendencies in neuroscience and the uncritical adoption of a ‘scientistic’

view of humanity. He highlights the use of AI in authoritarian regimes which

tracks aspects of human behaviour for purposes of control so that human

beings are reduced to mere agglomerations of data: computationalism run

amok, if you will.

Notions of distance and objectivity are highly problematic in the performing

arts. I believe that the warrant of objectivity demanded by the natural sciences, for

argument’s sake, does not fit something as intimate and apparently ‘subjective’ as

musical performance. I am also wary of this claim, in so far as it may appear to

reinforce the difference – and distance – between the arts and sciences that

appears entrenched in contemporary academia.

6.2 The Creative Hand

Wilson (1999: 159) claims that ‘[t]ouch – the genius of the fingers – is life and

death to a pianist’. Wilson’s argument approaches musical skill from the

outside, so to speak; he is not a musician, but a neurologist specialising in

hand injuries that musicians incur in the course of pursuing their careers. He

writes: ‘any theory of human intelligence which ignores the interdependence of

hand and brain function, the historic origins of that relationship, or the impact

of that history on developmental dynamics in modern humans, is grossly

misleading and sterile’ (207).

The cognitive science (of Wilson’s time, at least) seems to have ignored

entirely the new possibilities that ‘the creative hand’ offers for understanding

musical performance, whether neophytes or experts. However, since then,

a number of scholars have offered arguments that do indeed contemplate the

wide range of possibilities that the human hand offers, among them Sudnow

(2001), Radman (2013), and McGinn (2015).

So, too, with musicians. The inertia of strings, membranes, and static air
columns resists the player’s initial attempts to control them. This relationship,
through which the player gradually negotiates and learns to manage her
instrument’s inherent resistance, requires time. As a result, even the most
virtuosic musician must begin at the beginning, acquiring notions of heft,
inertia, weight and other physical qualities (in short, instrumental affor-
dances) through active touch, learned and mastered through action-
perception cycles that encompass both feedback and feedforward networks.
(Duby 2020: 8)
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A musician’s practice begins with hands – and, in some cases, feet86 – whose

concerted and coordinated realisation through praxis brings forth musical

sound.87 As Gallagher (2011) argues from an enactive perspective, ‘Patterns

of hand use physically shape those sensory and motor parts of the brain that

register and control hand movement in monkeys, as well as in humans’ (214).

He points to the ways in which learning to play a musical instrument reconfig-

ures the learning brain, rewiring neuronal pathways as the musician gradually

builds (and refines) a storehouse of sensorimotor knowledge.

Altenmüller et al. (2018: 459) argue that the ‘strong coupling of perception

and action mediated by sensory, motor, and multimodal integration areas

distributed throughout the brain’ on which musical performance relies is explic-

able in terms of transformations in brain plasticity over time as professional

musicians engage in ‘prolonged goal-directed practice’ (459). This is one

example of the transformations that the demands of skilled musical

performance88 entail. Consequently, they maintain that the field of musical

performance and the attendant gradual changes in brain plasticity as musicians

develop higher levels of expertise provide an appropriate model for studying

such changes.

Singing and playing an instrument involve the precise execution of very fast
and, in many instances, extremely complex movements that must be struc-
tured and coordinated with continuous auditory, somatosensory, and visual
feedback. Furthermore, it requires retrieval of musical, motor, and multi-
sensory information from both short-term and long-term memory and relies
on continuous planning of an ongoing performance in working memory.
(459)

This complex information may or may not include the interpretation of musical

scores, which interpretation begins with a visual interaction with the score. As

Johnson and Larson (2003) understand it, ‘The score is one metaphorical

representation of the imaginary path through an abstract musical space’ (73).

Naturally, the score may be understood as a metaphor, but it also exists as

a handwritten or printed artefact, a form of shorthand for the appropriate

physical movements for its realisation. Johnson and Larson argue that neither

86 Here I have in mind kit drummers (Bruford 2018; Brennan et al., 2021, Smith 2021, 2022) and
organists (Merleau-Ponty 2002), cases where all four limbs produce sound, as opposed to the
pedals of the piano, which modify sounds produced by the hands.

87 It’s also worth noting that such praxis sometimes unfolds in less than favourable circumstances
and that no outcomes are guaranteed in advance, especially when improvisation is factored into
the proceedings.

88 The complex physical and neurocognitive demands of professional performance can sometimes
exceed the player’s capabilities. Altenmüller and his colleagues (2018) also describe musician’s
dystonia in terms of ‘a degradation of skilled motor behaviour’ (460). See also Section 5.4.
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musical scores nor the brute vibrational properties of sound (O’Callaghan 2007,

2012, 2017) can fully capture the richness of a given musical experience:

‘Music is not the notes on the scores. Nor is it merely the vibrations of air that

we hear as sounds. It is, rather, our whole vast rich experience of sounds

synthesized by us into meaningful patterns that extend over time’ (77).

This notion of ‘meaningful patterns,’ with its Batesonian ring, can be

extended to include meaningful movements by performers, whose embodied

interpretative actions transform symbols on a page89 into sounding music, so

bringing forth a given soundscape. Insofar as the symbols on the page do not

speak for themselves, the synthesis aspect Johnson and Larson have in mind

(how these patterns become meaningful, in other words) makes room for

enactive sense-making as an interpretative approach.

The enactive approach suggests that perception is a limited capacity, involv-

ing the creative element of sense making to complete the circle, as it were. In

this sense, musical sound exhibits ‘floating intentionality’90 (Cross 2007: 655),

more ambiguous in meaning than language and understood as bound to its

cultural context and function. Its situation in culture as dynamic process –which

speaks to music’s unfolding in and through time – allows for understanding

through participation (participatory sense making for listeners and performers

alike),91 misinterpretation, misunderstanding, and in the music as it unfolds.

Musical bodies also improvise. Similarly, such content may include room for

improvisation (largely exiled from the common practice period in Western art

music, but alive and well in jazz and a diverse range of more or less ‘traditional’

musical genres). In such approaches, there is room made for musical communi-

cation which allows for the individual musician to ‘tell her own story’ to

a degree, by playing with melody and other musical elements, in accordance

with the norms of the genre in question. It seems, however, that the wide variety

of genre-related improvisational practices preclude the formation of an all-

encompassing ‘general theory’ of improvisation.

Cobussen (2017) describes the ‘actors, factors, and vectors’ (28) which go to

make up the field of musical improvisation (FMI), eschewing such grand theory

to present ‘complexity and singularity’ as the core elements in his FMI theory

(43). He defines complexity as ‘the dynamic, non-linear, and constantly chan-

ging interactions between several (independent) actors and factors that lead to

89 Privileging musical scores or notational systems in general excludes the vast majority of
musicians who perform without them. This begs the question of what representational resources,
if any, such musicians need to realise their musical goals.

90 Cross (2007: 655) suggests that ‘the meanings of any particular musical act or event are
susceptible to different, and perhaps even conflicting, interpretations, by participants’.

91 Listeners and performers experience music from different vantage points, so (once again) the
grain of these experiences may very well differ from individual to individual.
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various forms of self-organization’ and regards improvising as evidence of

‘complex systems, as systems continuously trying to find a balance (or to create

a tension) between fixity and fluidity’ (43).

6.3 The Double Bass

The double bass and its part in the rhythm section drove the North American

jazz recordings I gravitated to in adolescence as the anchor for the more intricate

improvisations of saxophonists, trumpeters, and pianists (Figure 1). While to

me the bass guitar bespoke rock, blues, and more danceable forms, the double

bass epitomised acoustic jazz. Miles Davis’ Kind of Blue (1959) with Paul

Chambers,Mingus AhUm (of the same year) with CharlesMingus as composer/

arranger and bassist, Dave Brubeck’s Time Out, with ‘Senator’ Eugene Wright,

Ornette Coleman’s recordings with Charlie Haden: the improvised displays of

high creativity on these recordings (to my mind and ears) were possible only

because of the grounding, foundational aspect of the double bass.

Figure 1 ‘The solid geometry of things is best got by feeling them’ (Gibson

1962: 484). The author in a recording session (2018). By permission of Felicity

van Pletzen.
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Together with the drums,92 the bass provides rhythmic and harmonic support

for the soloists by unambiguously defining the roots. My early engagements

with this acoustic jazz canon contained no such musical insights, but the

sonority of the bass and its flexibility in the hands of such iconic musicians

appealed directly to me.

In the formative years of my concert-going in Cape Town (a kind of aural

apprenticeship, if you like) the double bass was a comparative rarity. Two memor-

able sightings (and hearings) spring most immediately to mind: Midge Pike

playing one or two numbers with HAMMAK on double bass (where he used

a bow and electronic accoutrements to alter the sound) and John Lockwood at the

Space Theatre withMerton Barrow’s JazzWorkshop.93 I marvelled at Lockwood’s

playing the head of Miles Davis’ So What on double bass as Paul Chambers had

done in 1959. This immediacy of this experience was a far cry from listening to

records. Lockwood’s apparently effortless execution of SoWhat’s opening phrases

on this unwieldy instrument seemed superhuman to me at the time.

Seeing Pike and Lockwood on double bass live and listening to many jazz

recordings featuring the double bass inspired me to take up the instrument

(Audio 1). Unlike guitars and bass guitars, the double bass is more closely

related to the violin family,94 and the large fingerboard has no frets: relative

acres of space, in which only a small span is actually in tune. Using the bow

helps to refine the player’s ear and sense of pitch to hone this skill. The heavy

gauge strings demand stamina and strength in the hands95. Over time, the player

develops callouses over the initial blisters, so that the effective execution of

Audio 1 Author’s composition: ‘The general’s losses.’ Audio file available at

www.cambridge.org/Duby

92 In general, bassists and drummers form an indivisible unit: the rhythm section, and solo bass
recordings are comparatively rare.According toColin Larkin (2006) (TheEncyclopedia of Popular
Music), Barre Phillips’s Basse Barre (1968–69) is credited as the first solo bass record in jazz.

93 In an interview with Colin Miller (1998), Barrow describes his motivation in establishing the Jazz
Workshop as a site for informal jazz education against the background of the Cape Town jazz scene
in the 1950s and 60s. ‘I wanted to have certain of my music played and a lot of people weren’t
reading enough. I couldn’t write anything, I couldn’t write to (sic) much because of there (sic)
inability to read.’
This was some three decades before the establishment of formal jazz education in South

Africa in the 1980s (see Duby 2016).
94 Referring to the period 1650–1700, Barclay (2011) writes: ‘The instruments of the viol familywere

displaced by those of the violin,with the result that few changes of any importance to this discussion
were made to them. The exception was the violone, the bass of the family, which had been adopted
as a continuo instrument and continued in that role. The sloping shoulders of the modern double
bass, unique among the unfretted bowed strings, are an echo of that old viol tradition’ (26).

95 It seems to me that these demands must also enlist the entire musculoskeletal system, so that
aspects of stamina and strength involve the player’s entire body. Playing the double bass is
profoundly corporeal in Legrand’s sense of it (2011: 209, original emphasis): ‘For the self to
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pizzicato96 is facilitated by practice. The double bass sounds different from its

electric counterpart (the bass guitar) because of the large resonant cavity (the

body) and in those early days amplification of the piezoelectric pickups of the

time was problematic because of impedance mismatches with amplifiers.

6.4 The Bass Guitar

The bass guitar shares the E1 A1 D2 G2 configuration of the double bass and was

introduced in the early 1950s as a more portable alternative to the double bass.

Typified by the Fender Jazz Bass® (see Figure 2) and Precision Bass®, the design

of these bread-and-butter instruments97 has not changed substantially since the

rock ‘n’ roll era; while manufactured from more advanced materials (especially

as regards pickups), in recent times the basic twin-cutaway body shape has

remained consistent. Bass guitar notation writes the notes an octave up from

their sounding pitches (the same as guitar and double bass), largely to minimise

the use of leger lines, which makes all of these transposing instruments.

Together with the electric guitar, the bass guitar typifies the sound of rock

(Paul McCartney, Phil Lesh, Jack Bruce, John Paul Jones), Motown (James

Jamerson), and funk (Larry Graham Jr),98 and its relatively small size and

capacity for amplification have made it more or less ubiquitous in contemporary

Figure 2 1966 Fender Jazz Bass (Th. Ott, CC BY-SA 3.0 <http://creativecom

mons.org/licenses/by-sa/3.0/>, via Wikimedia Commons).

belong to the world, there is no other way than being corporeal. Not only being an experiencing
subject, but more specifically being an experiencing body is necessary for there to be an
experienced world at all.’

96 Unlike orchestral music where the double bass is normally bowed, pizzicato is prevalent in jazz
(the walking bass line) and other traditional musics (folk, bluegrass, and so on).

97 By this, I mean the basic four-string configuration as above. Nowadays, five- and six-string
variants featuring a low B (and an added high C for the six-string) are not uncommon.

98 Ex-bassist of the funk band Sly and the Family stone, Graham is widely acknowledged as the
inventor of the ‘slap’ style of bass-playing. This style alternates the thumb (imitating the bass
drum) and index finger (the snare), together with dead notes, to produce a uniquely rhythmic and
percussive effect. Other proponents of this style include Stanley Clarke, Bootsy Collins, Victor
Wooten, Marcus Miller, Flea, Tony Levin, and Mark King.
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popular music (Audio 2). Jaco Pastorius’ first solo album (1976), featuring his

fretless99 Jazz Bass™, showcases his virtuosic approach to the instrument exem-

plified by his use of harmonics (Portrait of Tracy), clean articulation of technically

demanding phrases (Donna Lee), and signature sound (Continuum). He was

among a select few bassists who staged solo concerts (Honestly) in which he

sometimes used a looper pedal to repeat a bassline over which he improvised an

added melodic part. Pastorius did much to bring the bass guitar to the front of the

stage in recognition of its melodic – as well as rhythmic and percussive – potential.

Once musicians grasped the advantages of the instrument (portability,

amplification, and so on), the double bass was more or less effectively supplanted

in popular music, at least, by the bass guitar. Once the impedance mismatch

problems posed by piezoelectric pickups for double bass were addressed, it was

not long before various hybrid solid-body electric double basses appeared on the

scene. The German bassist/composer Eberhard Weber uses such a hybrid

instrument (also known as an electric upright bass or EUB), a five-string variant

with an added high C string (1993).

Weber’s composition Sand-Glass (from Yellow Fields)100 opens with an

E Lydian pizzicato ostinato, soon joined by an ascending bowed accompanying

line. Both the bass and Rainer Brüninghaus’ electric piano and synthesizer are

electronically processed (mainly using chorus effects) in a soundscape that

typifies the sound world of fusion, rather than mainstream jazz.

Following a stroke in 2007 which left him unable to play the bass, Weber has

released solo recordings101 featuring the distinctive sonority of his EUB at the

forefront.

Audio 2 Author’s composition: ‘A blind bargain. Audio file available at

www.cambridge.org/Duby

99 In general, unfretted bass instruments exhibit a slightly slower attack than their fretted counterparts.
The fingers’ point of direct contact with the strings and fingerboard produces a different onset
character.

100 ‘Impressionistic in intent, Weber’s music emphasized mood and atmosphere above the
dexterity of the players, or as he put it to Impetus magazine, “I’m more interested in team-
work and the total sound, rather than the individual sounds.” He was also at pains, in this
period, to emphasize his distance from the jazz tradition, preferring to feature Charlie
Mariano (whose credits include work with Mingus, McCoy Tyner, Elvin Jones) on soprano –
“the horn that has the least specific ‘jazz’ associations” – and the Indian nagaswaram and
shenai, rather than on his more habitual alto sax.’ https://ecmrecords.com/product/yellow-
fields-eberhard-weber/, accessed 26 June 2023.

101 Résumé (2012) and Encore (2015) are recorded compilations of his solos with keyboard
overdubs by Weber and additional material by Jan Garbarek, Ack van Rooyen, and Michael
di Pasqua.
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6.5 The Electric Guitar

I began playing acoustic guitar quite early in mymusical journey (in the early to

middle 1960s). Beatlemania was all the rage at the time, with the release of Sgt

Pepper’s in 1967 a major milestone in my musical development. The album

looked and sounded different from their previous offerings and the opening

hard-edged guitar riff of the title track portended a more aggressive approach.

The subject matter had moved on from romantic topics of adolescence (broadly

speaking) to hitherto taboo topics like drug use (‘Lucy in the sky with dia-

monds’, ‘A day in the life’), putative sexual encounters with authority figures

(‘Lovely Rita meter maid’), and domestic abuse (‘Fixing a hole’); heady

material indeed for my eleven-year-old self.102

Psychedelia was in the air. The LSD-inspired colours and artwork of Cream’s

(1968)Wheels of Fire confirmed that things weren’t what they used to be. Eric

Clapton’s and Jack Bruce’s distorted tone on guitar and bass respectively

bespoke large amplifiers cranked to their limits, rampant energy, and high

volume (especially on the live half of this double album). But it was Jimi

Hendrix who truly embodied revolution. His hip lyrics and singing, instrumen-

tal virtuosity, and the raw energy of his muscular riffing elicited hero-worship

on my part, not to mention spawning a number of bandana-clad Hendrix clones

on the local music scene.

The Fender™ Stratocaster, Hendrix’s axe of choice, was de rigueur for those

who had caught the Hendrix bug (see Figure 3). His was a powerful influence

from a distant corner of the globe (Seattle, Washington to Cape Town, South

Africa). Naïvely perhaps, I may have unconsciously felt a sense of solidarity

with his (or Chas Chandler’s, more precisely) bold choice of a racially and

geographically disparate rhythm section (initially with Noel Redding andMitch

Mitchell, two white British musicians), integrated to my mind for the noble

purpose of creating boundary-crossing music together.

Coming of age in Cape Town towards the end of the 1960s, as a budding

musician I attended numerous live concerts within the burgeoning rock scene

there. Generally speaking, these were ‘whites-only’ affairs in keeping with the

segregationist policies of apartheid. Ten years earlier, the powers that were had

begun to enforce these policies with the aim of preventing musical (and other)

interactions across racial lines. By the time of the rock concerts my friends and

I witnessed a decade later, segregation was more or less a fait accompli, with

concert patrons seated in separate blocks (at venues like the Cape Town City

Hall, Hartleyvale football stadium, the Luxurama theatre, and so on). In such

102 When Lennon claimed that the band was more popular than Jesus, the local authorities reacted
by banning all Beatles records from the airwaves.
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circumstances, Hendrix’ integrated band and their ground-breaking music

spoke of the absurdity of the political circumstances under which South

Africans were kept apart from one another.

As much as I was fascinated by rock music from the United States,103 jazz

musicians there also formed musically and socially integrated bands. Here

I have in mind the example of Ornette Coleman, whose earliest recordings

featured the white double bassist Charlie Haden, again an exemplar to my

young mind of music’s power to transcend what seemed to me arbitrary

boundaries. I pestered my parents to buy me an electric guitar and, mostly self-

taught, played this instrument in various garage bands until leaving school.

I soon realised that there were any number of better guitarists than I on the

local scene: true showmen, brimming with the confidence and aplomb I lacked,

technically more proficient and more than willing to strut their stuff in live

performance.Without toomuch regret, I put the electric guitar aside and took up

the bass guitar as my chosen vehicle for gigs. In retrospect, this was a wise

Figure 3 1958 Fender Stratocaster. User: Lightburst, CC BY-SA 4.0 <https://

creativecommons.org/licenses/by-sa/4.0>, via Wikimedia Commons.

103 Quicksilver Messenger Service, Moby Grape, Spirit, Grateful Dead, and so on.
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decision, but the six-string guitar has remained very dear tomy heart, and I try to

maintain my technique on this instrument through daily practice.

The electric guitar presents a unique set of technical challenges and possibil-

ities for sound production and modification. Its location within the broader

stringed instrument family presents the guitarist with a wide range of haptic

potentialities under the fingers, so to speak. By the nature of its layout, the guitar

fingerboard allows for complex chords to sound simultaneously and for indi-

vidual notes and chords to be modified while they sound.104 Some possible

interactions facilitated by its construction include techniques idiosyncratic to

the guitar and stringed instruments in general, such as hammer-ons and pull-

offs.105 String bends and vibrato techniques, whereby the guitarist bends or

applies rapid oscillating hand movement to the sounding string, are also avail-

able and more or less idiomatic to the instrument. In the case of a right-handed

player, these techniques generally deploy the left hand for their execution.

Similarly, the right or ‘picking’ hand presents various opportunities for the

musician. These include a choice of fingerstyle (using thumb and fingers), picks

held between the index and middle finger, picks adapted for the thumb, and

combinations of all these approaches. Each approach has spawned whole

schools of expert players and is variously applicable within specific musical

genres. ‘Traditional’ styles such as acoustic folk and country music adopt such

techniques as finger-picking, flatpicking (see Andress 2020), and so on. In

general, it seems fair to say that instrumental techniques shape and are shaped

by developments within and across genres and vice versa. This claim suggests

a conception of musical genres as dynamic and evolving and intimately con-

nected with available technologies.

However, the true potential and versatility of this instrument reveal themselves

when both hands work together, as is generally the case. Chords, arpeggios,

rootless voicings combined with successively sounding roots, contrapuntal

lines, and chords together: these are a few available musical approaches among

many. Less commonly found are techniques such as tapping (in which the

guitarist ‘taps’ the strings from above with both hands). This produces a more

104 Under normal circumstances, such possibilities are not available to pianists or organists. Early
in his career, while playing with Charles Lloyd, Keith Jarrett (1968) used a slide pressed against
the piano strings as a kind of special effect.

105 To execute a hammer-on, the guitarist produces a slur by fretting a successive higher note,
generally on the same string. The converse applies to the pull-off, in which the higher note is
succeeded by an adjacent note of lower pitch. These are examples of readily available legato
phrasing, so that the guitarist phrase similarly to blown instruments, such as saxophone or
trumpet. Not limited to single notes, the topography of the fretboard further enables such
techniques to be applied to chords.
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rhythmic, even percussive, and intricately complex sound and is exemplified in

recordings by such master musicians as Stanley Jordan and Eddie van Halen.

Scordatura, in which the player adapts the instrument’s conventional (E2 A2

D3 G3 B3 E3) tuning, yields further creative opportunities for the musician.

There is a wide range of open tunings available, commonly used in folk music

(Joni Mitchell, for example). Slide guitarists often deploy such tunings, so that

the open guitar may be tuned to a major chord and the slide moved to produce

successions of these chords, for example. Such approaches are sometimes found

in early blues.

What might be termed wholesale scordatura occurs when the conventional

open tuning (as just mentioned) is maintained but transposed to sound in

a different key (down a whole step to D, for argument’s sake).106 The baritone

guitar, for instance, adapts conventional guitar construction with a longer scale

length and a heavier, enlarged body, sounding a fourth below open tuning (as B1

E2 A2 D3 F#3 B3).

A crucial aspect of the guitar and related instruments with fretboards is ease

of transposition. The nature of the instrument lends itself to transposing a given

fingering pattern (say, a major scale) to a new key, merely by moving the initial

root note and using the identical fingering pattern to play it.107 To accomplish

the same task on a keyboard instrument necessitates changing fingerings

accordingly.

This overview, detailing some affordances of the guitar, serves to underscore

the way in which evolving instrument technologies have influenced musicking

and vice versa. As such, it represents a slightly artificial attempt to capture some

potential guitaristic affordances in isolation, ignoring real-world systems where

other sound modifiers are brought into play, such as guitars combined with

pedals and amplifiers.

The opportunity now arises to approach actual practice more closely, wherein

such systems are routinely integrated into the moment of performance. In the

case of well-known performers, such systems may be said to work together to

produce a set of signature sounds which the audience may use to identify the

stamp of a given individual or band.

My own practice is mildly unusual in that I play electric guitar finger-style.

Possibly because of my history and preferences as a bassist, my choice has been

to adopt a modified bass technique to the guitar (that is to say, not using

a plectrum). Echoing Sudnow (2001: 125), ‘My hands make it up as they go

106 So-called drop D or D standard tuning, prevalent in genres such as death metal (https://
studentofguitar.com/death-metal-tuning/, accessed 17 May 2023).

107 See Sudnow (2001: 8–11) for major scale fingerings for piano.
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along.’ That said, guitarists use many combinations of plectrum and finger-style

options in keeping with their individual preferences.

Conclusion

While I have claimed that the embodied project presents a more accurate

portrayal of individual and collective musicking than does classic CTM, it

would be remiss of me not to mention objections to this project. Broadly

speaking, the project’s critics call for a more balanced account of the relation-

ship between internal mental processes and external factors (Clark 2008; Rupert

2009; Shapiro 2019), based on rigorous scientific methods (Wilson and

Golonka 2013).108

Towards the end of Musicking, Small (1998: 201–206) introduces

a discussion of a solitary flute-player on the African savanna.109 He presents

this lone herdsman as a kind of outlier case, suggesting that this musician’s

activities take place in true isolation, and calling into question what relation-

ships his playing might enact, since there are no other nearby humans to hear the

melody he is playing.

Small’s discussion traverses the technology of the home-made instrument,

compared to its ‘more advanced’Western counterpart the concert flute, and the

nature, provenance, and style of the emergent melodies and their place in the

musician’s oral tradition. His conclusion is striking: ‘Even to play a home-made

flute, alone, with no one but oneself to hear, is an act that can define relation-

ships that are just as complex as that of taking part with two thousand others in

a symphony concert’ (205–206).110 If we accept his line of argument, it follows

that even solitary musical activity unfolds against the background of a given

tradition, however recent or ancient this may be.

Earlier I undertook to look for points of contact between enactivism and

ecological psychology. While both enactivism and ecological psychology dis-

claim the necessity of representations as intermediaries in perception, there are

significant differences between the two approaches such that: ‘In Ecological

Psychology direct perception and action is the basic way of knowing, and all

other ways originate there. In Enactivism cognition is emergent out of sensori-

motor coupling’ (Read & Szokolszky 2020: 51).

108 I am grateful to one of the anonymous peer reviewers for pointing this out.
109 Small confesses that he was in two minds about including this discussion, with some colleagues

advising against courting the risk of accusations of ‘Othering’ – the herdsman as ‘a totalised
representation’ (201) – that this discussion might bring in its wake.

110 So too Malafouris (2020: 4): ‘The presence of the simplest artifact has the potential to alter the
relationships between humans and their environments.’
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These authors conclude that these different points of departure work against

any convergence between these approaches; so too Heft (2020), maintaining

that ‘a synthesis of the two approaches is not possible’ (23), and Felten (2020),

who claims, ‘One obstacle to such an ecological-enactive approach is the

conceptual tension between the firm commitment to realism of those following

James Gibson’s ecological approach and the central tenet of enactivism that

each living organism enacts its own world, interpreted as a constructivist or

subjectivist position’ (55).

Heras-Escribano (2019)111 argues that ecological psychology’s claim that the

properties of affordances are directly perceived carries with it the implication

that notions of computation (including representations and inferences) are

unnecessary. Both ecological psychology (direct realism) and enactivism (con-

structivism) share common ground in their disdain for such notions, upon which

concepts so much early computationalism depended.

The major stumbling block against a rapprochement between the two is

ecological psychology’s insistence on direct realism. While sympathetic to

Gibson’s exploration of the natural world (outside the laboratory), Bruce and

Tadmor’s (2015) critique (24ff.) of Gibson’s ‘high-level visual information

processing when he proposed immediate and direct perception of the natural

environment’ starkly contrasts with the sense-making aspect of enactivism. Not

all is lost, though, for in the same setting, Baggs et al. (2020) argue that

One promising potential area of convergence between the ecological and
enactive approaches in cognitive science is in the development of a general
theory of skill learning. Theoretical work within both approaches has come
increasingly, in recent years, to appeal to the notion of skill as an explanatory
factor in the understanding of behavior. (138)

In describing aspects of my own practice (as gradual refinements to a set of

musical skills), I have reflected on the ways in which my instruments of choice

and their construction mechanics (their affordances, tout court) directly influ-

ence my engagements. While I have adopted a parsimonious attitude to such

affordances, considering these as ‘minimal’ as a point of departure for the

discussion, I have tried to situate these minimal affordances as embedded in

my personal history and contributing to my sense of musical agency. Since even

these minimal engagements involve a complex set of variables (for instance,

embodiment, feedback, motor intentionality, the haptic and other sensory

111 ‘Affordances are the possibilities for action that are available to agents in their environments.
According to their defenders, when we explore the environment we do not just perceive physical
objects; rather, we also perceive what we can do with them: We perceive the graspability of
a cup, the climbability of a step, or the kickability of a ball’ (3).
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systems, musical skills, among others), I have tried to avoid reducing these to

their constituent elements but have attempted instead to respect their complex

interactions by situating these within a transdisciplinary framework.

This framework incorporates music perception and cognition, Small’s con-

cept of musicking as action, participatory sense-making, enactive cognising,

phenomenology, and systems theory, and metaphysical ideas of space and time.

I am aware of the potential risk of seeming to cherry-pick ideas to suit the

complexities of such musical practice but have tried to approach this complexity

as irreducible to its components: in other words, to consider these aspects as

starting from a full-bodied engagement with musicking. ‘The feeling, sensing,

and experiencing body is engaged with musical sounds and their consequences

in many ways, whether we are aware of it or not. . . . [T]he body is not only an

instrument through whichmusical thinking takes place; the body can be taken as

a conscious and explicit object of transformation’ (Westerlund & Juntunen

2010: 113, emphasis added).

Humans and artefacts have evolved together over time in a continuous

process of mutual transformation, less a straightforward trajectory of progress

than in fits and starts, more akin to the ‘tinkering’ that Spatz (2017) invokes.

Experimental procedures of trial and error do not necessarily produce success-

ful results at first attempt; these processes are rather considered as gradual

incremental steps towards refinement. Hence, there emerges a process of mutual

transformation wherein greater depth of knowledge transforms the affordances

of a given tool, and vice versa. So too, with some conceptions of mind as

transformational organic process112 that have been sketched here.

Likewise, my own practice reveals how my musical learning processes have

not been a simple matter of proceeding on a straight path from novice to

professional. Clearly this may differ according to personal circumstances, but

for me learning the idiosyncrasies of musical instruments has been beset by fits

and starts, plenty of repetition on plateaux with occasional technical break-

throughs. This is a non-linear description of learning in keeping with the

characterisations of complexity that systems theory describes.

In describing practice from the inside, I have tried to avoid the grand theories

and courted self-indulgence that come by bringing in autobiographical elements

(anecdotes, milestones on a personal journey, however one couches these). In

principle, one’s practice is personal, since its point of origin is a human being in

a particular historical moment. The nature of this historical moment –within the

brain-body-environment system against which processes of toolmaking (and

112 For a contemporary account of the relevance of Bateson’s process thinking to psychology, see
Tempone-Wiltshire and Dowie (2023).
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tool using) play out – seems to inspire Penny’s (2017) insight that the ‘painter’s

brush, the violinist’s bow, the harvester’s scythe, and so many other artifacts are

complex and sophisticated devices because they have evolved in a deep struc-

tural coupling with the rhythms of bodies and sensorimotor loops, and are

integrated into complex cultural practices’ (268).

It seems profoundly mistaken to me to undervalue the complex relationships

set in motion in and through musicking. ‘Music has been widely (and very

nearsightedly) accepted as a matter of cognitive understanding, or special

intelligence, instead of a flesh-and-blood experience in which there is

a continuum between various aspects of experience’ (Westerlund & Juntunen

2010: 114–115). Regarding this continuum of experience, Di Paolo et al. (2021)

eloquently sums up the central concerns of the enactive approach: ‘ Being alive,

being a sensorimotor creature, being a potential incarnation of powers and

sensitivities that have been historically developed in human communities, and

being a participant in the historical transformation of the world. Taking all of

these entangled dimensions into account is part of the desiderata of any truly

embodied approach to human minds’ (790). This seems a particularly fitting

note on which to conclude this discussion.
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