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Musical shape and feeling
Daniel Leech-Wilkinson

Prior (2010) and, in this volume, Prior (Chapter 7), Greasley and Prior
(Chapter 8) and the many Reflections offered by practitioners all show how
widely, easily and variously the concept of shape is used by musicians. And yet
what do sound and shape have to do with each other? I argue in this chapter
that, more than everything else it affords, shape functions as a quasi-submodal
concept, common to all the senses, that readily links musical sounds to the
feeling responses of listeners. Music invokes feeling states through modelling
their dynamic properties, and in turn those dynamic properties are used by
musicians to help them give lifelike qualities to music. In speaking of shape,
musicians are indicating, by a highly efficient means, the character of, or the
need for, dynamic patterns in sound that can model states of movement and
feeling, or indeed of anything that changes over time. To make the case, I draw
on recent work in philosophy, psychology and neuroscience in search of mech-
anisms capable of affording the apparent interconnectedness of shape and
musical sound. The chapter builds through a survey of relevant recent work,
climaxes in the middle with a view of the late work of Daniel Stern, and winds
down through thought about underlying mechanisms.

Automatic and learned responses

Synaesthetes who see colours on hearing sounds sometimes report that the
colours appear in specific shapes, including mobile shapes (Ward, Chapter 9
in this volume). Nonsynaesthetes, presented with animations representing syn-
aesthetes’ experiences in original and altered forms, tend to prefer the originals,
suggesting that the mappings, while highly personal, are not arbitrary (Ward
et al. 2008) and recruit some of the same mechanisms as normal perception

(Ward, Huckstep and Tsakanikos 2006). That a music-shape relationship is 359
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used so widely by musicians (Prior 2010, 2012) suggests that the mapping is
very easy to make, and therefore that the capacity is to some extent structural
or at any rate very thoroughly learned.

Walker et al. (2010) showed that infants as young as three or four months
prefer matchings of visual and pitch direction (both moving up, or both mov-
ing down) and pitch and sharpness (rising and pointed, or falling and rounded)
that correspond to the mappings reported in the extensive literature on adult
cross-modal mapping and synaesthetes, implying that infant perception might
be synaesthetic at birth though, in most people, later unlearned (Maurer and
Mondloch, 2006). But how fully unlearned?

Ramachandran and Hubbard famously demonstrated (2001; see also
Maurer, Pathman and Mondloch 2006) that almost everyone agrees that
rounded and pointed shapes map onto the nonsense words ‘bouba’ and ‘kiki’
rather than ‘kiki’ and ‘bouba’, confirming the findings of a similar experiment
by Kohler (1929) with ‘baluma’ and ‘takete’ (see Spence 2011 for a review of
these and other studies, including cross-cultural ones). Exceptions have been
found among children with autism spectrum disorder and people with damage
to certain brain areas, suggesting ‘that crossmodal correspondences, at least
those involving sound symbolism, can occur at quite a high level’ (ibid.: 974).

On the other hand, Dolscheid et al. (2013, discussed from a similar perspec-
tive in Eitan 2013) provided good evidence that the metaphors for pitch posi-
tion available in one’s native language influence one’s sense of pitch. For Dutch
speakers, high and low visual stimuli influenced the pitches they sang, while
thin and thick did not, and for Farsi speakers, for whom pitches are thin and
thick rather than high and low, it was the thickness of the visual stimuli that
had the effect, to approximately the same degree. In this respect, at least, lang-
uage use apparently feeds back into music cognition. Training Dutch speakers
in the use of the Farsi terms produced a similar result, but training them in the
opposite terms (thick for high and thin for low) did not. It seems, then, that
language has an effect only in the direction already established in pre-linguistic
infant synaesthesia: it can reinforce but not fully determine our responses
(Eitan 2013). Similarly, the linguistic terms (high, low, thick, thin) appear to
have been adopted by languages because they have pre-linguistic origins.

Many of the synonyms for musical shape offered by participants in the
research leading to Prior (2012) can be classified linguistically (though not
necessarily according to participants’ intentions) as drawing on images of
either intensity/quantity or trajectory/direction or both (Table 11.1). Images
suggesting simple mapping onto two-dimensional space—shapes as visualized
forms—are less frequent than those suggesting motion with change, which is
perhaps not surprising given the nature of music, but it nonetheless suggests
that there is much more going on here than simply the pitch content of music
being imagined as height in relation to time. (More sophisticated uses are exam-
ined by Leech-Wilkinson and Prior 2014.)
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TABLE 11.1 Some of the synonyms for ‘shape’ collected for Prior (2010)

Quantity

Both

Direction

Large and small

Expansion and contraction

High and low

05_0s0-9780199351428-part-5.indd 361 @

Light and shade Growth and decay Backwards and forwards
Fast and slow Swell and dying away In and out

Thick and thin Ebb and flow Up and down

Give and take Peaks and troughs Left to right
Anticipation Crest and trough Ascend and descend
Tension Push and ease Driving and following
Intensity Stretching and relaxing Movement

Climax Build and release Flow

Contrast Impetus Moulding

Timing or pacing Urge Direction or energy
Change over time Impact Momentum

Rhythm Dynamics Growth

Many studies have examined pitch/height perception, and taken together
they offer considerable support for the idea that this is a relationship that is
stronger for those used to seeing music notated with pitch on the y axis and
time on the x than for others (Eitan and Granot 2006; Antovic 2009, compar-
ing Serb and Romani children; Athanasopoulos and Moran 2013, comparing
British, Japanese and BenaBena; Kiissner and Leech-Wilkinson 2014; Kiissner
et al. 2014). At the same time, the notion that pitch has height may, as we
have seen in reporting Walker et al. (2010), rest on deeper foundations. Prince,
Schmuckler and Thompson (2009: 42), surveying previous studies, report that
‘both musicians and untrained listeners exhibit activation in visual cortex while
attending to pitches within a melody’, but they go on to find that ‘convert-
ing contour information from the auditory to the visual domain exploits the
skills that musical training confers’. In other words, musical training sharpens
a sense that pitch maps onto space, but (just as we saw in assessing the role of
language) this particular cross-modal mapping may call on a more widespread
ability.

Perhaps a more challenging question to ask is how the dimensions of music
other than pitch are imagined in terms of space. Can we extend the notion of
shape in its visuo-spatial sense to more aspects of musical sound? And if so,
can they be combined to generate the strength of association that we seem to
find ‘shape’ having for many musicians?

Eitan and Granot (2006) investigated perceived similarities between sev-
eral musical parameters (including ‘dynamics, pitch contour, pitch intervals,
attack rate and articulation’) and found human motion associated with them
all, though in varying degrees and directions, as summarized in Table 11.2.
The finding on speed is revealing. Acceleration might associate with descent

361
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TABLE 11.2 Associations reported in Eitan and Granot (2006)

Loudness
Crescendo Coming closer, acceleration, increasing energy (due to external force in slow
tempos only), running motion
Diminuendo Moving away, deceleration (at slower tempos only), falling pitch, falling or
sliding motion
Pitch contour
Rise Acceleration, spatial ascent, moving away (small effect), higher energy, running
or walking
Fall Deceleration, spatial descent, lower energy, leftwards motion, falling
Speed
Acceleration Descent
Deceleration Descent, moving away
Articulation

Legato changing ~ Moving away, slowing (at slow speeds)
to staccato

Note: Findings listed here combine some of their categories.

through our experience of gravity, whereas deceleration might associate with
descent through the quite different experience of increasing exhaustion or
declining intensity of feeling or engagement. The embodiment of music is
complex and multifaceted, as we can see from the subtlety and accuracy with
which music can associate with other phenomena (Leech-Wilkinson 2009a;
Juslin and Lindstrém 2010).

While Eitan and Granot (2006) found that associations involving verticality
and speed change are stronger for musicians (i.e. those with musical training)
than for nonmusicians (those without), other associations—including loudness
with motion and energy, and pitch direction with energy—seem equally strong
for both groups. Kiissner and Leech-Wilkinson (2014) found 83 per cent of
nonmusicians matching pitch and height as against 98 per cent of musicians,
and 73 per cent of nonmusicians matching loudness and energy as against 93
per cent of musicians. The 73 per cent figure for the nonmusicians is not trivial,
even though their responses are more varied. It is hard to say, then, that shape
is linked to pitch height (still less loudness to energy) largely through training.
However strengthened the association may have become through practice, it
seems distinctly possible that it has deeper roots, though whether biological
(inherited) or embodied (acquired through physiological interaction with the
environment, Johnson’s sense of ‘embodied’; 2007) remains an open question.
A sense of musical shape, then, may have more to do with the multiply chang-
ing dynamics of an event than with its pitch contour (though that too is impor-
tant for musicians). The importance of this will become clear when we look at
Stern’s work on the dynamics of everyday life.
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So far we have considered relationships between visualizable shape and
music. But what of other shaped experiences? Intensity, which is found in all
dimensions of musical sound, was identified by Marks (1978) and Eitan and
Granot (2006) as a key attribute through which we associate auditory and
nonauditory domains, while Eitan and Granot (2007) showed how easily it
is mapped across musical parameters. Stevens et al. (2009: 806, 809) suggest
that arousal response is more consistent than valence, which may be more
subject to cultural norms, which in turn suggests that response to intensity
(in so far as arousal is intensity) may be the more fundamental mechanism.
We may go further and suggest that intensity comes closest (among quali-
ties accessible to conscious awareness) to the unidentified common parameter
among the terms Eitan and Timmers (2010) collected for pitch differentia-
tion: the young, the high, the sharp, the bright, the fast, the strong, the awake,
the active provide us with more intense experiences (i.e. greater disruption
of a comfortable state) than the old, the low, the blunt, the dark, the slow,
the weak, the sleepy, the passive. Intensity maps easily onto these as well as
onto musical components, and also onto the underlying processes of ten-
sion, surprise, disruption and change that are fundamental to that sense of
directed motion found in musical structures and performances and, indeed,
everyday life.

Most of the studies cited so far, and many more, give us good reason
to think of music as lifelike. That is to say, how sounds interrelate (with
what was just heard, with what happened earlier, with what happens next
in the sense that in the light of that they seem more meaningful) and the
dynamics of the succession of sounds cause them to seem alive and con-
struct a vivid sense of ‘now’ that seems to move with them through time
(Johnson 2007: MOVING TIMES schema; Stern 2004). Music is lifelike,
then, through the constantly changing shapes of the experiences it engenders
in a listener. It is lifelike, too, through our tendency to chunk events into nar-
ratives, separate from the events around them (Lavy 2001; Murray 2003). It
is not that music does anything as crude as to tell a story, but rather that as
one chunk or phrase or event is followed by or transformed into the next, a
sense of narrative develops which in its own musical terms is coherent and
directed (by the composer or performer or both, in collaboration with the
listener). The narrative has shape at a higher structural level than the shape-
liness of moment-to-moment progressions; but at the moment-to-moment
level it is made up of lifelike behaviour, its life played out in sounds and in
our responses to them.

Both music and life can be summarized formally as narrative structures, but
both are experienced in time through sequences of events whose most strik-
ing characteristic is their vitality, created through the manner in which they
change (Stern 2004). Experiences (the events that in sequence accumulate into
the narrative of our lives) begin either gradually or suddenly, and typically
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develop either by building to a point of maximum engagement and then tail-
ing off, or just by tailing off gradually as one deals with the consequences of
a sudden start. In this important sense experiences have shape; indeed, that
they are shaped is one of their most evident characteristics. What shapes them
are changes in all aspects of perception and response as they develop. Because
it is constantly changing its dynamic characteristics, and because of the ease
with which it maps across domains, music models or at any rate behaves like
the experience of events. And we map ourselves onto it, experiencing it like a
sequence of lived events with the feelings they arouse (Johnson 2007: esp. 236).
In a number of respects, then, music shapes and is shaped through the dynam-
ics formed by its changing sound.

If we look at music from these perspectives, it becomes very easy to sense
why music and shape are so closely associated, but it is also clear that this is
less directly a matter of shapes that may be visualized in space (though one
could make drawings or diagrams of many of these things) and more a matter
of changing shapes of feeling, that is to say, change in the intensity and qual-
ity of experience over time. Susanne Langer seems to have been speaking of a
relationship between shapes of feeling and shapes of music when she famously
concluded that music’s intrinsic properties ‘sound the way moods fee!” (Langer
1963: 244-5; her italics). And so to make progress in understanding the ease
with which the dynamic content of music maps to and from that of lived exper-
ience, in other words for an effective approach to analysing musical shape, we
need a theory that deals with the psychodynamics of everyday life. We find one
in the work of Daniel Stern. (On Stern, see also Kim 2012, 2013.)

The dynamics of experience

Stern’s final work is concerned with The Present Moment (Stern 2004) and with
dynamic experience or Forms of Vitality (Stern 2010). Phenomenology has long
had related concerns, but Stern’s particular focus is on the experience of ‘now’,
the ever-present moment. Stern sees experience as characterized by a sequence
of present moments, each no more than a few seconds in length, which are
shaped by feeling responses to incoming perceptions, and which group together
to form dynamically shaped mini-dramas, sensed as a gestalt, through which
one lives. Stern records examples for analysis by asking participants to describe
episodes in their everyday lives. Here, a participant describes breakfast.

Present Moment 4

I am holding a slice of bread, not yet spread with honey. But it is a differ-
ent kind of bread than I normally buy. It feels strange and I am surprised
by it. I think, ‘What do I do with this bread?” A mild negative feeling
arises.
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This moment took about three seconds. She then spreads honey on the bread
without paying conscious attention to the act. A new moment begins adjacent
to the previous one.

Present Moment 5

I am then aware of biting into the honeyed bread. I like the texture and
think, ‘It’s not so bad.” And with that a sense of feeling better builds up.
I then become conscious of the radio interview again. (Stern 2004: 13—-14)

What we have here is a sequence of remembered experiences split into their
constituent moments; each little scene has a thematic unity, dealing with one
main event plus the thoughts and background events that accompanied it. The
description is necessarily constructed after the event—to self-report simul-
taneously would be to alter the experience even more—and therefore an ele-
ment of composition is inevitably involved. In a sense, this is not unhelpful for a
comparison with music, where, in the absence of semantic meaning, narratives
are often consciously constructed as part of the process of finding meaning in
sounds (Wingstedt, Brandstrom and Berg 2010; Tarasti 2004). Stern provides
a map of the feeling shapes that constitute these two ‘moments’, using curves
to represent the changing intensity of each feeling shape (‘surprise’, ‘feel nega-
tive’, ‘bite + chew’, ‘feel resistance’, ‘surprise’, ‘pleasure’), using the changing
shape and thickness of the curve to give an impressionistic sense of what the
participant reported having experienced (Stern 2004: 15).

Stern derives from his case studies conclusions about the present moment
that are very easy to apply to our experience of music.

e Present moments [read ‘musical phrases’] are unbelievably rich. Much
happens, even though they last only a short time.

e Present moments occupy the subjective now. . .

e The moment is a whole happening, a gestalt. The psychological
subject matter is the whole, not the smaller units that make it up.

e When she experienced these events it occurred in a now that she could
identify and put boundaries around.

e The present moment is short. In this case . .. each lasted between
three and five seconds, as estimated by the subject.

e Consciousness is the main criterion used to identify episodes
containing present moments. . .

e The feelings experienced . . . trace a time-shape (a temporal profile)
of analogic risings and fallings. In other words, they are carried on
vitality affects (dynamic time-shapes) that contour the experience
temporally.

¢ A lived story unfolds within each present moment. It is made of many
small experiences that are put together in the subjective present. The
storyline, even if minimal, rides on the temporal feeling shape of the
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contoured affects. The unfolding micro-story resolves the novelty or
problem.

e Such moments are not cut off from the rest of life, isolated and
unconnected. Rather, they capture a sense of the subject’s style,
personality, preoccupations, or conflict—in other words, their
experience of the past. Each such moment is psychodynamically
relevant. (2004: 14-16)

So too music, when one focuses one’s attention on it, can be experienced as
wholly engrossing, ‘unbelievably rich’. It occupies the subjective now. It cre-
ates a sense of stylistic and psychological wholeness (the one leading to the
other). Its phrases and sections have definition and gestalt-like qualities of self-
containedness within a greater whole; and at the local level they can be quite
short, short enough to be experienced within a psychological ‘now’. We identify
and understand music in terms of these experienced ‘moments’ which give it its
meaning for us. The feelings it generates ‘trace a time-shape of analogic risings
and fallings. In other words, they are carried on vitality affects (dynamic time-
shapes) that contour the experience temporally’. We sense musical continuity as
having narrative qualities, although it usefully lacks the precision of the ‘lived
stories’ which Stern finds make up everyday life. They ‘capture a sense of the
[music]’s style’ and analogously behave as if they were people, indeed as if they
were us. Thus musical units are indeed ‘psychodynamically relevant’.

Similarly, the curves Stern uses to represent these feeling shapes could
equally well be mapping aspects of a phrase, or melody, or loudnesses, texture,
rhythm, or also qualities like expectedness, complexity, mood, character, edgi-
ness, tension, all adding up in complex ways to give a sense of shape. This itself
emphasizes how directly the musical features (contour, loudness, speed) model
the qualitative (mood, tension and so on).

Stern’s ‘present moments’ bring together things one experiences as ‘now’ in
time spans that are only as long as the 2—5 seconds our perceptual systems allow
(Fraisse 1984). Stern here draws on Husserl’s phenomenology of time: the past
of the present moment, not remembered but rather still experienced because
still fading from the present; the present of the present moment; and the antici-
pated, expected, immediate future. This ties in usefully with existing music per-
ception and analytical theory, which argues that expectation is essential in the
creation of musical meaning (Huron 2006; Stern’s particular reference point is
Narmour 1990). But Stern’s point is that all three stages are taken together as
‘now’. This offers a more ecologically plausible notion of what it is like to hear
and to perform music, both performer and listener aiming always to treat what
comes next as a good continuation of what just happened. It follows, both for
Stern describing life and for us thinking of music, that the present moment is
not always the most intense; it may be happening in the shadow of what hap-
pened a moment ago, but what happened a moment ago is also something that
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can define ‘now’ and give it shape. Indeed, ‘now’ can be relatively trivial so long
as one understands it in relation to the past and the anticipated future. And
Stern goes on to make precisely this analogy with music, noting how ‘much of
the richness of music lies in the fact that each subsequent phrase recontextual-
izes the previous one’, but at the same time, ‘A coherent experience was grasped
during the present moment, even though that experience may have multiple
fates’ (2004: 30). There is thus a constant ‘trialogue’ between past, present and
future characteristic of music and life (ibid.: 31).

But there are important differences. Music has hierarchical levels, for one
thing. It has an orderliness, in other words, that we do not find in life. In music
each event leads coherently into the next, or contrasts with it in a way that will
later be reconciled or resolved. There are no loose ends in music, or if there are
we tend to fault it, saying it is badly composed. Music is lifelike in a utopian
fantasy world where everything that happens makes sense and where, whatever
conflicts we may experience along the way, everything turns out for the best.
The entire tradition of music analysis is directed at proving this. (On music as
utopia, see also Levitas 2010.)

In Stern’s view, present moments characterized by ‘temporally contoured
feelings’ (2004: 36) are best thought of as ‘vitality affects’: ‘these temporal
contours of stimulations ... are transposed into contours of feelings in us’
(ibid.: 64). Thus ‘temporal contours’ are the objective changes in intensity or
quality of the stimulations; ‘vitality affects’ are the subjectively experienced
shifts in internal feeling states that accompany the temporal contour, their
‘vitality’ being that sense in which they are the most characteristic aspect of
the affective experience of living. Most stimulation of the nervous system,
Stern says, whether it comes from within or without, ‘has a temporal shape
or contour that consists of analogic shifts in the intensity, rhythm, or form
of the stimulus’ (ibid.: 62). And this, of course, is exactly what happens in the
performance of a (western classical) score. Through the score, a roadmap is
already provided by the composer—the events of a life are determined—but
what the performer does is precisely to provide a temporal shape through
moment-to-moment adjustments in intensity, rhythm and pitch (or which-
ever of these dimensions is available through the instrument in use) that
provide triggers for the feelings that seem best (most satisfyingly) to arise
from those events. One can think of these as ‘expressive gestures’ (Leech-
Wilkinson 2006, 2009a). Expressive gestures generate vitality affects: it is
through expressive gestures that musical scores, which without them are so
dull as barely to be music at all,! come to life. And what musicians over-
whelmingly mean when they talk about ‘shaping’ a phrase given in a score is,
as we have seen, that process of enlivening that is achieved through the use
of expressive gestures.

For Stern, though, the key idea is that the dynamic qualities of vitality
affects may be linked across modalities (Stern 2004: 37, 64-5). Vitality affects
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occur in many modes and can map easily from one mode to another. This
is certainly what has been repeatedly suggested for expressive gestures, which
index other things, or behave like them, and take meaning from the likeness
(Leech-Wilkinson 2006). As Kim (2013) points out (in her essay for the special
issues of Empirical Musicology Review on music and shape), for both Stern and
his predecessors, Hausegger (1887) and Truslit (1938), the experience of expres-
sive shape (vitality affect) is ‘understood in a broader sense than emotions’
(Kim 2013: 165). The emphasis here is on dynamics, not states, and in that
sense (shaped) forms of vitality may offer a more appropriate way of thinking
about the experience of music than seeing music as a sequence of inductions
or representations of emotional states (ibid.). A shape-focused view of music,
therefore, might offer a more ecologically valid way of understanding feeling
responses to music than do attempts to see music as expressive of particular
emotional states.

A final point of Stern’s (2004), though he intended it as a key to psychoana-
lytic practice, ties in with Kim’s (2013) focus on the aesthetics of empathy and is
especially relevant to our understanding of musical performance and response.
For Stern (2004: 22, 172-3) present moments shared, where analyst and analy-
sand seem to understand each other’s feelings with unmediated clarity, can be
especially intense and life-changing. Stern describes these as ‘a shared feeling
voyage’, when ‘two people traverse together a feeling-landscape as it unfolds in
real time.” It seems possible that something like this takes place between musi-
cians performing well together and is imagined as happening also for listeners
attending to a performer with exceptional concentration and sympathy. In the
latter case, the listener, and perhaps the performer, feels that they understand
the other and become one with their music.? It may be an illusion, but there is
intersubjectivity concentrated in these moments, as music happens, of a sort
that may not be unrelated (though this needs focused research) to song as sex-
ual attractor (Miller 2000).

Stern (2010) takes the notion of vitality form (a more abstract conception of
the form underlying a vitality affect) and sees it now as the most fundamental
percept characteristic of life: ‘Subjectively, a thought can rush onto the mental
stage and swell, or it can quietly just appear and then fade. It has a beginning,
middle, and ending. . . Mental movement, while it is happening, traces a profile
of its rising and falling strength as it is contoured in time. This is its dynamic
form of vitality’ (ibid.: 21). At the same time,

Vitality forms are hard to grasp because we experience them in almost all
waking activities. They are obscured by the felt quality of emotions as it
accompanies them. They are absorbed into the explicit meaning as the
vitality form accompanies a train of thought, so we do not pay attention
to the feel of the emergence of the thought, but only to its contents. It [the
vitality form] slips through our fingers. (ibid.: 10)
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And so it is with musical shape. Our attention is so focused on what is happening
among the notes—harmonies, rhythms, themes, events, qualitative effects—that
we normally pay no attention to the shapes traced by these sounds and by the
feelings they engender. Yet it is their shape that carries all these experiences we
notice so directly. This perhaps begins to explain why musical shape, until recently,
lacked a bibliography. On the one hand, as an attribute of the attention-grabbing
musical surface, it is rarely noticed for itself; on the other, among musicians the
term is so easily used as a shorthand for expressivity that it hardly needs explana-
tion for it to work perfectly well as a heuristic (Leech-Wilkinson and Prior 2014).

As far as the underlying mechanism is concerned, ‘Once an experience
activates the brain, it will leave a purely vitality dynamic representation and
a content representation.” (The content representation refers to the causes of
the stimulus and their implications for us.) ‘The dynamic representation must
encode the speed and its changes, the intensity (force) and its changes, and the
duration, and the temporal stresses, rhythm, and directionality’ (Stern 2010:
25). So ‘[v]itality forms are modality non-specific. They belong to no one sen-
sory modality but to all. ..’ (ibid.: 26).

This helps to explain why music expresses vitality forms so easily and so
clearly. Like vitality forms, music’s modality is also in important senses non-
specific; it can apply to anything that changes over time or (if we wish) to little
beyond itself. And within this abstract medium of music the notion of shape
is abstract too: it offers a concept common to, and realizable through, many
aspects of music, just as music can model many aspects of life. In this sense,
shape is close to being a suprasensory attribute, linked to the most evident of
all suprasensory modalities, which (Marks 1978 argued) is intensity. But where
intensity characterizes a moment, shape summarizes a process, and it is that
that gives it outstanding heuristic value for musicians. So we can say that shape
describes the changing intensities that model one kind of experience in the
domain of another. For Stern, ‘The concept of dynamic vitality forms brings
together four converging lines of thought, namely intersubjectivity, cross- and
meta-modality, the dynamic features of experience, and a phenomenologi-
cal focus on subjectivity’ (2010: 44). And these are exactly our concerns too.
Musical shape communicates among performers and listeners; it maps between
modalities and can be conceived as beyond them; as a concept it encapsulates a
fundamental aspect of lived experience; and it characterizes everything we feel
happening within ourselves.

Stern’s work, then, helps to explain how it is that the notion of shaping
music belongs not just to musical practice, nor to a particular tradition in
which, thanks to notation, pitch is conceived as moving up and down through
space. Rather, it offers a way of understanding how it is that music maps so
easily onto our experience of changing affect. Like musical sound, our feelings
change in intensity, in complex polyphonic patterns, from moment to moment,
experienced always as ‘now’ with a brief, still-vivid past (preceded by a longer,
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increasingly hazy tail) and an implied immediate future which may yet sur-
prise us. Shape conceptualizes all these aspects of music and feeling. More than
that, it carries them along in us. As Stern emphasizes, his work has significant
commonalities with phenomenology, sharing its prioritizing of experience over
structure or language as the dominant reference domain for cross-modal sig-
nification. What seems to be implied by the prioritizing of lived experience is
that knowledge of music acquired through our bodies and their preconscious,
unreflective motor and limbic responses underlies cognitive responses, provid-
ing a frame within which they operate and in relation to which they are selected
and form as thoughts about music. Underlying Stern’s work, therefore, and also
the work on embodiment that we consider next, is the wealth of recent research
on music’s interaction with the brain’s limbic and motor systems (Koelsch
2010; Altenmiiller, Wiesendanger and Kesselring 2006). A full understanding
of music and shape, in so far as present research allows, would need to take
detailed account of that work.

Embodiment

While the foundation provided by underlying neural mechanisms is acknow-
ledged, to understand shape in terms of musical experience we need an
approach to thinking about music and bodily response that illuminates par-
ticular cross-domain mappings. Stern offers one such approach. Another valu-
able source for thinking about musical shape is the ever-growing literature on
embodiment. Mark Johnson’s The Meaning of the Body (2007) is particularly
helpful here. Johnson argues that the movement of our bodies through our
environment, and our daily experience of other moving objects, are fundamen-
tal to our understanding of the world and provide us with ways of thinking
about everything that involves a sense of motion: ‘For example, fension has
a meaning grounded in bodily exertion and felt muscular tension. Linearity
derives its meaning from the spatial, directional qualities of bodily motion.
Amplitude is meaningful to us first and foremost as a bodily phenomenon of
expansion and contraction in the range of motion’ (Johnson 2007: 25).

These are not just abstract qualities: ‘they are qualities of organism—envi-
ronment interactions’ (ibid.). We might add that they are essential features of
music and that they are also qualities in which change can be experienced more
holistically as shape. Drawing on Johnson’s discussion of Dewey’s theory of
qualities—the overriding feeling of a situation—which Johnson sees as being
created by a collection of cross-domain mappings (ibid.: 77), one may go on
to propose that we understand music crucially (though not wholly) as the con-
stantly changing, dynamic, felt quality created by cross-domain mapping from
the sounds of a particular performance. This seems to make sense of everyday
experience of music. The quality arising from embodiment is modulated,
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of course, by many additional factors including all kinds of autobiographi-
cal and learned associations and intellectual thought about the music. But it
remains a crucial ingredient in the mix.

With George Lakoft, Johnson had already done important work on the
schemas that we use in thinking about our interaction with the environment
(Lakoff and Johnson 1980), and a number of those that Johnson sees as cru-
cial to the construction of meaning through embodiment are closely concerned
with aspects of musical shape. Especially relevant is SCALARITY: ‘Because
we must continually monitor our own changing bodily states, we are exqui-
sitely attuned to changes in degree, intensity and quality of feelings. Such
experiences are the basis for our sense of the scalar intensity of a quality (the
SCALARITY schema)’ (Johnson 2007: 138). What we gain by relating shape
to the SCALARITY schema is an increased sense of the multiplicity of ways
in which changing intensity of feeling, arising from changing intensity of musi-
cal score and performance, acquires further depth and affords varied mean-
ings from the ease with which a performance maps onto many other aspects
of experience. It is not necessary to assume that we inherit these schemas: we
simply cannot fail, given the bodies we have and the environment in which we
find ourselves, to learn them (ibid.: 178). Embodied schemas may well form at
a level between the biological and the cultural: embodied knowledge is neither
inherited nor indoctrinated; it is acquired simply by living and moving.

This helps us tease out the difference between schemas, like SCALARITY
or MORE IS UP / LESS IS DOWN, which are embodied, and the association
that is probably learned by western musicians between pitch and height, which
for them is also connected with shape. The sight of notated sounds rising and
falling across the page, repeated daily from childhood, will inevitably create a
deep-seated sense of rising and falling pitch which would give the notion of
shape one particular intensifying aspect for western classical musicians that it
might not have everywhere (as found by Athanasopoulos and Moran 2013).
To western musicians it would come to seem as natural as a schema and would
increase the sense that music is shaped by verticality as well as by intensity.

Further image schemas that bear on musical shape include MOVING
MUSIC with its underlying schemas MOVING TIME (we imagine time, and
music, moving past us) and MOVING OBSERVER (we imagine ourselves
moving through time with the musical now moment), the latter with its associ-
ate MUSIC AS MOVING FORCE; and also MUSICAL LANDSCAPE (we
imagine a performance of a score as simultaneously present, spread out around
or before us, the schema underlying images of musical compositions as formal
structures fully present independent of performances; Johnson 2007: 29-31,
244-54; Johnson and Larson 2003). Shape is used by musicians, as Prior (2010,
2011) has shown, through all these notions. Seen as ways of thinking about
music, they can easily seem contradictory, even mutually exclusive. How can
you think of music as moving force and also as landscape? Understanding the
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rootedness of these conceptualizations of music in low-level image schemas,
each with a firm basis in embodied experience, explains easily how all can be
drawn on in understanding music. Rooted in our bodies, they each arise reas-
onably from our daily experience, and as such there is no functional conflict
between them (Johnson and Larson 2003: 80).

Underlying principles

Stern and Johnson are in many ways offering similar views, albeit with differ-
ing foci.? Stern is concerned with the dynamics of feelings as they are experi-
enced phenomenologically, Johnson with the process by which those feelings
have meaning. Together they offer us the beginnings of a coherent explanation
for the meaningful interaction of music and shape. They also suggest how it
is that shape seems to represent so many aspects of our experience of music
both as sound and as meaning—melodic contour, harmonic tension, loudness
envelopes, pitch inflections, textural change, performance actions, affective (in
the right social context, physical) response—most of which can function simul-
taneously on many structural levels, shapes nested within shapes within shapes
and so on from a single note to a whole piece. It may be possible to take our
understanding of this phenomenon one step further, however, by going back to
some of the research on which Stern and Johnson draw, and supplementing it
with findings from more recent work.

Two research themes are of particular interest: suprasensory modalities
and multisensory perception. Both offer ways of understanding the mechan-
ics of cross-domain mapping. First, though, we need to consider the level on
which mapping takes place. As Stern points out, Lawrence Marks in his classic
study of the theories then relevant to synaesthesia, The Unity of the Senses:
Interrelations among the Modalities (1978), traced ideas about suprasensory
attributes as far back as Democritus (c. 460-370 BCE) and Aristotle (384-22
BCE). For Aristotle a sixth, common sense, integrated the outputs of all the
others, allowing them to be perceived in terms of general attributes: ‘motion,
rest, number, form, magnitude, and unity’ (Marks 1978: 4; Dogantan-Dack
2013 points out a predecessor in Ehrenfels). Marks proposed that a level on
which (perhaps due to a common phylogenetic heritage) the senses overlap, and
where they could find features in common, could explain the ease with which
we make analogies between different sensory experiences (ibid.: 182-5). To
clarify what kinds of common features these might be, consider the process of
analysing auditory data into perceptual features—including melody, contour,
rhythm—demonstrated by the results of selective brain injury (Peretz 2003).
This necessarily involves the process, already well documented in studies of
auditory perception (summarized in Rees and Palmer 2010), by which the audi-
tory cortex analyses incoming sound. The question is what happens between
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that initial analysis and our perception of melody, contour, rhythm and so on,
synthesized out of them.

It is easy to see that contour, for example, combines aspects of frequency,
relative quantity, speed and time, and is already quite a complex phenomenon.
Frequency, quantity, speed and time are not entirely straightforward either,
perhaps involving signals registered in a simpler form. So in constructing a
sense of contour the brain has to analyse out of the incoming sound data, and
then combine into a contour gestalt, components that are very much simpler.
Alternatively, if the gestalt is perceived first (which is also possible) it may then
be deconstructed into its components in order to search for them in gestalts
experienced before, identifying them and giving them meaning through previ-
ous experience. Either way, in their simplest, lowest-level form, we have no per-
ceptual access to these simpler components. We perceive them only within more
complex phenomena. However they are registered, each has a role in other per-
cepts too: frequency and quantity are necessary components of loudness, for
example, since without frequencies there is nothing to be heard, and without a
variable response to quantity there is no way of loudness being a percept. These
simpler components would not be consciously perceptible on their own, but
precisely because they are so simple, not yet combined into specific percepts,
they could be simple enough to be shared across several (or all) sensory modali-
ties. All that is then required for cross-domain mapping is a mechanism in the
brain that habitually compares one data stream with, or that has a response
mechanism sensitive to, a memory of others.

Both the simpler components and the mapping mechanism are implied in
studies by, respectively, Naatdnen and Winkler (1999) and McLachlan and col-
leagues (2010, 2011). Nadtdnen and Winkler propose ‘sensory feature traces’
assembled during a pre-representational phase of sensory information pro-
cessing which then, in the following representational phase, are mapped onto
time and compared with the contents of long-term memory. It would be at this
second stage that features such as frequency, relative quantity, speed and time
become perceptible. First-stage features, Nddtinen and Winkler suggest, are
simpler and inaccessible to conscious perception, which is exactly what we need
to explain cross-modal commonalities. Refining Naatidnen and Winkler’s work
in a major survey of recent research on auditory processing, McLachlan and
Wilson (2010) propose that incoming auditory information is stored in a multi-
dimensional array in short-term memory, enabling multimodal similarities with
data in long-term memory to be identified and to contribute to sound source
identification and association (further developed in McLachlan et al. 2011)

This process, or something like it, allows us to make sense of the very high
rates of agreement that Eitan and Timmers (2010) found among participants
faced with having to choose which of two terms was most like what in the West
we call ‘high’ pitch. Table 11.3 shows the terms that produced most agreement.
I have added a column proposing an association learned through everyday
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TABLE 11.3 Highest-scoring results from Eitan and Timmers (2010; Table 1), with a
proposed environmental cause for the participants’ preference

Consensus

Highest-scoring Test Terms for - Experience Underlying
‘High' Pitch High Low Preference
Alert-sleepy 1.0 .10 voice
Sharp-heavy 98 .00 size
Thin-thick 98 .03 size
Sharp-blunt 97 .08 struck sound?
Young-old 97 .10 age
Happy-sad 95 .03 voice
Light-dark 95 .05 ?

Fast-slow 95 .05 size
Light-heavy 95 11 size
Granddaughter—grandmother 93 .08 age
Feminine-masculine 90 .07 gender
Small-large .90 .15 size
Tense-relaxed 90 17 body

experience which may underlie the participants’ preferences. Thus, old people
have lower voices than young, so high pitch is female or a granddaughter, while
low is male or a grandmother and so on. But other examples have no such
everyday explanation. What has pitch to do with brightness in our experience
of the world (an association we may share with chimpanzees: Ludwig, Adachi
and Matsuzawa 2011, though see also Spence and Deroy 2012)? In this case, it
seems necessary to hypothesize that an aspect of pitch, too low-level for us to
perceive, is being found to correspond to (or even be identical to) an aspect of
light. And the analysis of, for example, sound and light into very basic com-
ponents seems necessary for the construction of the gestalts evidenced by the
selective results of brain injuries (Peretz 2003) and for the process suggested by
Naétanen and Winkler (1999).

The same mechanism seems likely to underlie Marks’ (1978) suprasensory
attributes: ‘Suprasensory attributes are those categories or dimensions of expe-
rience that ... apply to most or to all modalities. Intensity is a classic exam-
ple, to which duration must also be added. Size (extension), brightness, and
hedonic tone are other candidates, though perhaps not universally applicable’
(ibid.: 5). As we have seen in discussing automatic and learned responses, inten-
sity comes closest to the generalized quality that seems necessary to link pitch
and brightness, for example. Nonetheless, it may already be too complex to be
fundamental to cross-domain mapping. Shape-sound relations seem to depend
less on intensity as a basic category than on a lower-level aspect of changing
quantity that can behave identically in awareness of physical space (allowing
sound to be sensed as having height or proximity) and of intensity of feeling.
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Bueti and Walsh (2009) offer a mechanism by which a sense of magnitude may
be acquired from infancy, building on Walsh’s (2003) work on quantity. But
all these could be synthesized out of Naédtanen and Winkler’s (1999) ‘sensory
feature traces’.

Martino and Marks (2000) introduce key additional points. First, relation-
ships between modalities depend on an awareness of the relative position of a
stimulus on a scale defined by experience. We can say that a sound is bright only
because we can compare it to other sounds we have heard that are darker. No
sound can seem one or the other without that experience being accessible to us.
Here is where synaesthesia differs from cross-modal experience, however, since
for synaesthetes these relationships are automatic and invariant. This relativity
of attributes for most listeners is entirely compatible with the view I have sug-
gested: comparison is made between incoming data and things already known
(whether known through inheritance or, much more usually, through embodi-
ment, enculturation or learning). There is no need to assume measurement
against a baseline.

Secondly, Martino and Marks point out that a post-perceptual represen-
tation of stimuli (analysis into constituent parts and cross-domain mapping
after perception of domain-specific gestalts) would explain recent findings that
semantic relationships between stimuli can also produce congruence effects
(cross-domain mappings). McLachlan and Wilson (2010: 181) propose a simi-
lar role for verbal labels at an early stage in sound identification. Again, this
allows (indeed requires) embodiment, enculturation or learning to play a pow-
erful role in establishing mappings: experience creates rapid matching of stim-
ulus and meaning involving whichever domains have repeatedly been found
relevant (Yu 2008). Thus, music getting quieter maps to increasing distance
because of repeated experience in the real world (embodiment); music increas-
ing in frequency maps to increasing height because of repeated linguistic expe-
rience of ‘high’ and ‘low’ as descriptors of musical sounds (enculturation), or
more specifically for western classical musicians because of repeated experience
of notation (learning). Or to take a different kind of example, violent music is
embodied, martial music is encultured, cigar music is learned (see www.you-
tube.com/watch?v=NIckHmwZAeI).*

The other very relevant body of work that we need to consider (as Stern 2010:
49 suggests) concerns the possible coupling of motion and thought within the
sensorimotor system. Gallese and Lakoff (2005), building on Gallese’s earlier
work on mirror neurons and Lakoff’s on embodied concepts, offer an explana-
tion for the strength of couplings that bring together emotional response with
thought and motion. Musical shape, which involves all three, would provide an
outstanding example. They argue that ‘sensory modalities like vision, touch,
hearing and so on are actually integrated with each other and with motor con-
trol and planning’ (ibid.: 459). The same areas that control action also con-
struct ‘an integrated representation of (1) actions together with (2) objects
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acted on and (3) locations toward which actions are directed’ (ibid.: 460). In
other words, they argue that action, imagined action and understanding are all
tied together through using the same neural systems. The same might very well
be true for musical performance, listening to musical performance and under-
standing it. A very similar point is argued by Molnar-Szakacs and Overy (2006:
236): ‘according to the simulation mechanism implemented by the human mir-
ror neuron system, a similar or equivalent motor network is engaged by some-
one listening to singing/drumming as the motor network engaged by the actual
singer/drummer; from the large-scale movements of different notes to the tiny,
subtle movements of different timbres.’

Recent work on multisensory perception offers further ways in which sound
might generate a sense of shape. A review by Stein and Stanford (2008) con-
cludes that many or even most neural systems may be multimodal. One of their
sources, Ghazanfar and Schroeder (2006: 284), seems especially pertinent:

Traditionally, it has been assumed that the integration of such disparate
information at the cortical level was the task of specialized, higher-order
association areas of the neocortex. In stark contrast to this assumption,
the neurobiological data reviewed here suggest that much, if not all, of
neocortex is multisensory. .. The world is [a] barrage of sensory inputs,
our perception is a unified representation of it, and the neocortex is
organized in a manner to make the underlying processes as efficient as
possible.

Certainly this makes excellent sense of many aspects of musical experience.
Music maps onto so much else, in this case, not only because sounds are not
tied to particular semantic meanings but also, crucially, because so much of the
neocortex can do something with it. The key feature is change in experience
over time, tied (via the sensorimotor cortex) to a sense of movement. That links
together changes in space with changes in sensory and emotional experience,
just as we find in the case of musical shape. But shape is only one instance,
albeit a particularly general and semantically flexible one, of a connection that
a multisensory capacity in the sensorimotor cortex would facilitate: we easily
find in music the characteristics of many very specific kinds of motions (stum-
bling, plodding, jerking, drooping and so on) or behaviours (clumsy, tentative,
alluring, rapturous, imploring), all combining aspects of movement with sensa-
tion and narrative implication (again we have action, imaginative simulation
and understanding).

So the sensorimotor system begins to look like a metaphor engine for any-
thing that involves an experience of motion in relation to imagination and
meaning. [t receives input from the other modalities and conceives it (models it)
in terms of dynamics with potential for meanings. It generates a ‘vitality form’
in Stern’s sense, or a shape in ours, a core experience with dynamic character-
istics independent of any particular modality; and the same form or shape can
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easily be perceived as like the shape or form of experiences in other modalities.
Here metaphor becomes embodied, or (perhaps better) the embodied becomes
metaphor.

In conclusion

The kinds of processes that are being revealed by research in the multisensory
brain go a long way towards explaining how sound could so easily be mapped
onto shape and why it might seem so ‘natural’ to musicians (and especially
western musicians) to think of musical performance as giving shape to the
notes in the score. It is an immensely flexible concept, very easy, because it
involves changing quantity and intensity, to apply in any aspect of sound and
experience where it can do some useful work. In performance, as in other kinds
of experience, shape can apply to anything that changes. In shaping a score,
performers can select one or more of many available dimensions in sound. And
this multi-applicability of shape to sound enables them to be responsive to con-
text, shaping different dimensions from moment to moment. It enables them to
define a personal approach to shaping as part of their own performance style,
identifying them, communicating their way of understanding music. It enables
them to work personally within a constrained period style, itself defined by
particular ways of shaping sound. But this same flexibility also affords the pos-
sibility of massive change in period style over time (Leech-Wilkinson 2009b).
This is exactly what we find now that we have well over one hundred years of
recorded performance.

The fundamental level on which a sense of shape can be passed around the
brain could be a crucial factor in allowing music to be made expressive by per-
formers in a shifting variety of complex and interesting ways, and it explains
how the concept of shape can be used to think about and act within all of them.
Shape gets us about as close as we can get to suprasensory modalities. It works
in every dimension that can change over time. And this is why it is so useful to
performers in thinking and talking about how to make music. It is one of the
most powerful ways we have of making sense of the experience of music with-
out having to be too specific.

A performer in a recent interview for Prior (2011) said: ‘And that’s the thing
about music, if you use imagery it makes your muscles do all kinds of things
that you don’t necessarily have to describe in a minutely physical way.” This
is a crucial point. Instead of having to say, ‘I want you to make the A in bar
3 slightly softer and maybe 40 milliseconds longer than the previous G, and
then the B semiquaver a little bit longer, maybe another 20 ms, and about 20
dB quieter than you’d expect, or alternatively you could make the A slightly
louder and shorter and the G very short, or ...” and so on, you can simply say,
‘I'd like you to shape that phrase a little more’, and then the performer does
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whatever s/he feels works. Shape is great value for performers, communicating
the effect that is required, leaving them free to produce it through feeling, not
analysis (Leech-Wilkinson and Prior 2014; perhaps assisted by auditory imag-
ery: Keller, Dalla Bella and Koch 2010), and thus, free to use their experience,
judgement and taste, to express their musicianship. And we as listeners align
ourselves to the shaped template that the musician supplies (DeNora 2004).
Performed shapes, arranged in a persuasively and movingly managed sequence,
become our felt experience (Johnson 2007: 238). I suggested above that music is
lifelike in a utopian fantasy world where everything that happens makes sense
and where, whatever conflicts we may experience along the way, everything
turns out for the best. I was really speaking of composition then. But we can
say something very similar about performance and the way it uses the notion
of shape: to speak of shape in performance is to speak of the way music, given
a highly skilled performer, enacts an idealized image of the feeling experience
of our everyday lives.

In sum, we have seen that shape is a highly flexible concept widely used
by (especially, but not only) western musicians (Prior, Chapter 7) to talk
about the expressive qualities of a performance. It relates closely to other
concepts involving real or imagined motion through space (including gesture
and trajectory) or across terrain (landscape, contour). At a more general
level it conceptualizes change over time. But fundamentally, in all this dis-
course, shape is modelling changing feelings, and it is that mapping between
the dynamics of musical sound and the dynamics of feelings that allows
shape to function so effectively as a way of thinking and speaking about
musical expressivity. The dynamics of musical sound are easily analysed and
visualized with sound visualization and mapping software (such as Sonic
Visualiser) which gives some access to the shaped nature of performance and
the expressive work it does for the listener. But the underlying mechanisms
need to be teased out through other kinds of research. Stern’s ‘forms of
vitality” offer a powerful means of thinking further about the shape of feel-
ing, while Johnson’s work on embodiment and image schemas helps to show
how the relationship between shape and feeling is grounded in bodily experi-
ence. Research suggesting the existence of modes of suprasensory perception
can be linked to work on the neural mechanisms of sensory perception that
arrives at similar conclusions. Research on multimodal perception offers a
neural mechanism by which a sense of shape may be generated simultane-
ously in sound, vision and motion, and sheds additional light on the ease
with which music is described using metaphor and in terms of its likeness
to other things, the means by which it acquires so many of the meanings
attributed to it.

Bringing this work together under the umbrella of shape brings us closer to
understanding both how a sense of shape is generated by musical sound and
how and why it is so effective as a tool for musicians. For the end user, thought
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about and talk of shape enables the defining and sharing of ideas about an
activity (expressive performance) largely carried out within the domain of
feeling and intuitive response, a domain otherwise inaccessible to analysis or
discussion. Shape functions, then, on at least two levels. As a way of talking
generally about the dynamics of performance, it affords efficient and commu-
nicative teaching and rehearsing. As a model of the dynamics of performance,
it encapsulates the changing magnitudes of sound during performance, afford-
ing a sense of contoured trajectory through which feeling and sound can be
aligned.
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