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Abstract: I here suggest that audiences, in listening, themselves perform. Listening, I claim, is 

not a passive consumption of organised sounds, but based on an embodied activity, an 

invisible enactment of the heard. I describe an artistic research setting in which its tacit 

presence is exposed: Dancers’ experiences in exploring an interactive performance 

environment within the research project Embodied Generative Music (EGM) form a starting 

point for my reflections. I go on to conceive sonic perception as active, leaning on Alva Noë’s 

argument for regarding visual perception as active, and extending Denis Smalley’s 

application of Noë’s thought. Sonically empathic dance, particularly under the specific 

conditions given in EGM, can then be seen to be expressive of the process of enaction taking 

place in listening.  

  

 

 

The performing in a performance is done by the performers, while audiences engage, if at all, 

in their imagination. That is quite obvious. Or is it? I here suggest that audiences, in listening, 

themselves perform. Listening, I claim, is not a passive consumption of organised sounds, but 

based on an activity. This activity is embodied; more precisely, it is an invisible enactment of 

the heard. In the artistic research setting I now describe its tacit presence becomes explicit.  

 

 

1. Embodying a paradox 

 

Magdalena Chowaniec, dressed casually and wearing a set of reflectors on her forearms, is 

moving on an empty stage. Her movements are tentative at times, at other times she moves 

with breathtaking flourish. And as she moves there appear cascades of sound, intimately 

linked to her agility, though no instrument is seen and no one hides behind a screen. The 

sounds seem synthetic; but the instantaneity of the timbral changes, and the synchronicity 

between Chowaniec’s movements and the sounds’ transformations suggest that this must 
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either be a meticulously rehearsed choreography -- the dancer moving with incredibly 

responsive finesse as done by members of Liquid Loft in Chris Haring’s Running Sushi -- , or 

that it isn’t precomposed music. Given the relatively recent upsurge in interactive 

performance environments using motion tracking, the fact that this indeed isn’t a highly 

rehearsed choreography to precomposed music will not entirely surprise; yet Chowaniec 

appears to be so closely in touch with the complex yet cohesive sonic alterations (the whole 

performance seems intermedially articulated quite poetically) that an improvisation seems 

unlikely, which nevertheless it is.  

 

Chowaniec is exploring an Embodied Generative Music sonic scenario1 in which performance 

space itself is a virtual instrument. Her (in this case: forearm) motion, tracked via infrared 

cameras, is mapped onto the parameters of a sound generation model. Unlike with 

hyperinstruments such as Michel Waisvisz’s The Hands (1984)2 or Laetitia Sonami’s Lady’s 

Glove (1991)3, space as an instrument lacks the physical resistance of a material instrument or 

input device that would define the kinds of motions a performer has to heed to play it. 

Although some augmented instruments or hyperinstruments do permit performers some 

liberties for nonidiomatic movement, with space as a virtual instrument the physical playing 

motions can become not only dance-like, but dance proper. While some motion tracked 

installations such as David Rokeby’s VeryNervousSystem4 or gesture-recognising 

performance environments as in EyesWeb5 are of this kind already, the underlying ‘spaces’ 

often have idiosyncratic topologies. Chowaniec, however, is moving in a space in which (1) a 

sound she makes on a specific spot will be precisely that upon revisiting the spot (topological 

stability); (2) the sound appears with next to no latency, similar to an acoustical instrument -- 

or when making a sound in ordinary experience via touching things and moving along them;6 

and (3) the spatial response of the tracking system is extremely fine-grained, homogenous and 

continuous, as is the surrounding space of everyday experience. Inside the scenario, 

Chowaniec effectively moves forwards and backwards through sound material, for example 

an excerpt of a recorded performance of an acoustical ensemble. The mapping leaves her 

some freedom for independent movement: the sound material stretches along a chosen 

direction in space, and moving in this particular direction will shift a tiny window into the 

sound (a few milliseconds wide) correspondingly (Illustration 1). Moving at an angle will 

effectively slow down window motion; moving in the opposite direction inverses the direction 

of window motion; and moving perpendicularly is equal to not moving at all. Moving 

upwards or downwards only changes window size, but not the position in the soundfile. The 
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sound-generation algorithm uses granular synthesis, traversing the window content at the 

speed of the original recording and looping it, so that the motion leaves the pitch of the sound 

unaltered. Standing still at a particular spot does thus not lead to silence, but to hearing a 

corresponding spot in the soundfile. The overall result of the tracking characteristics, the 

mapping, and the choice of sound material, is that of a superimposed sonic ‘space’ -- a kind of 

sonic landscape or hologram.        

 

 
Illustration 1: Magdalena Chowaniec moving a window (one tracked point on the left forearm, window width is 

strongly exaggerated in the illustration [(c) 2009 D.Peters]) into sound material in an EGM sonic scenario.  

 

 

The dancer’s experience of moving within this superimposed sonic space goes beyond the 

designed projection of one spatial direction onto time in a soundfile. Her lived space has an 

intermedial topology shaped by the combined experience of (1) dancing in space according to 

visually oriented and felt bodily motion impulses, and (2) moving in terms of motion implicit 

to the musical experience. The combined experience is characterised by an intentional 

paradox. One spatial trajectory suits dance expectations, in which the dancer would follow 
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through a given bodily impulse and intentionality emanating from the heard; the other spatial 

trajectory is prefigured by the sound modulations’ actual spatial layout (towards which the 

dancer’s sonic intentionality might nevertheless be drawn). A movement longing for 

continuation may thus be pulled into two directions: one where the movement feels rightly 

sustained, but the sonic continuation is left; and another one where the sonic continuity is 

preserved, but the bodily motion disrupted. During an ongoing exploration, therefore, the 

intentional paths of motion might bifurcate: staying with the bodily intention will leave the 

sonic trajectory; staying with the sonic trajectory will alter or break the bodily intention. If a 

dancer chooses to ignore neither the heard, nor the movement prolongation felt in her body, 

she enters a process of negotiation between the two intentionalities, experiencing the paths as 

diverging and converging. No matter whether dancers decide to actively shape the sound as 

musicians would, or passively let the sound change their movements spontaneously, this 

negotiation marks the intermedial experience throughout the exploration.   

 

The tension in the paradox sometimes resolves: when intentional paths converge, dancers 

experience a striking aptness, or fit -- a state of intriguingly fused intentionalities where the 

sound feels embodied.7 Aiming for prolonged states of such embodiment, the following 

method was used in the EGM aesthetic lab:8 Dancers improvise a gestural progress while 

exploring their sonic encounter in a scenario. In some stretches, at first only within very small 

regions, they either (a) find themselves drawn towards a particular motion and enter a kind of 

cyclic approximation towards an intermedial match, or (b) spontaneously ‘find’ complex 

motions that already feel intermedially apt, and then seek to return to these motions (quite a 

challenge given the fine-grained spatial distribution). Once the dancers have identified such 

stretches of clearly articulated shapes or rough regions, they seek to expand borders 

(integrating contrast), and to eventually join several intermedially embodied gestures into 

larger sequences with some quasi-choreographic fixation. 

 

Almost casually I’ve introduced a striking experiential quality evident from dancers’ 

descriptions: The sonic layer has a cross-modal implication.9 The sounds are suggestive of 

motion qualities and trajectories, gestural and postural, ready to arise from the listening body. 

Dancers, in working empathically with those emergent cross-modal movement impulses, take 

aspects of the timbral quality or processes of qualities into their bodily expression. One might 

think that this is always the case when dancers imitate sound, but this is not so: Not any 

organised sound might be readily heard as suggestive in this way, instead causing only 
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fragmentary responses, or delayed ones, for example when dancing to an intricate soundtrack 

or in a duo with an improvising musician.10 While duo work between musician and dancer 

might lead to an aptness reciprocally, then, this reciprocity is already intrinsic to the 

intermedial experience the dancer alone has in an EGM scenario. It is Chowaniec’s very own 

sensibility to staying in touch with the sound that also guides her actively choosing a 

trajectory that will likely produce the desired sound.11 In a sense, she is involved in a contact 

improvisation with the spatiality, tactility, and inherent motion quality of the sounds she 

makes.  

 

The intermedial topology arising in her experience is thus the result of a process of enaction 

of cross-modal experience. This affords a closer look. The performance I began to describe 

earlier took place on 12 September 2008. Magdalena Chowaniec explored an EGM scenario 

(called Schwitters) based on a nine-second excerpt from a piece of Kurt Schwitters’s concrete 

poetry.12 The excerpt consists of fricatives and a plosive (‘sh’, ‘ch’, ‘k’), together with some 

inhalation. Chowaniec enacts: (1) borders of sounding gestures, going towards them, beyond 

them and back in cyclic movements with gradual increases in aptness, (2) shape qualities 

(spatial), (3) tension and effort qualities (bodily) as implicit in timbral qualities, (4) 

resistances and densities within scenario areas, leading to pulses and rhythmicity within her 

motion, and (5) doublings or literal sonic imitation, as in, for instance, a noise her hands 

might make on the floor being similar to the generative sound.  

 

Arising from the enactment, the dancer distinguishes felt shapes of sonic motions that are 

experienced as belonging to her body, from those belonging to surrounding space, i.e. outside 

the body and offering resistance to it (see point 4 above), and from those that are experienced 

as presences and utterances of another (fictive, though bizarrely ‘palpable’) being.13 In 

enacting the process towards and arriving at intermedial aptness of the described sort, then, 

Magdalena Chowaniec expresses her sonic perception. By seeking to resolve the paradox -- or 

to at least hold it in check -- she brings her feel for developing sonic shapes in line with what 

intrinsic motion qualities she actually hears. Her gestures and poses elicit the process of an 

imaginative enaction that, on my view, as well occurs when hearing sound only. I suggest that 

in listening to music we covertly enact the heard along the lines overtly enacted by 

Chowaniec.  
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2. Enactment in listening 

 

How plausible is the suggestion just made? And what form of bodily engagement would such 

‘covert enactment’ as part of perception be? Is perception not something that occurs to us, in 

the sense that we passively undergo impressions? Could we not, at the most, recognise 

something heard by comparing it to a prior ‘image’ of it, and would this not take place in a 

corresponding auditory -- instead of proprioceptive -- modality? To shed light on this crucial 

point regarding the listening experience, I begin my line of thought with Alva Noë’s exquisite 

argument for understanding perception as enacted (Noë 2004).  

 

Focussing on vision, Noë’s thesis is that we do not see everything at once as it is, but that -- in 

moving while looking -- we come to see things as they are. The activity in perception adds a 

second aspect to mere momentary appearance: the experienced whole. These two aspects are 

linked tightly:  

 

The truth [about the circularity of the plate] lies somewhere in the middle [...]: The plate looks 

to be circular (it really does) and it looks elliptical from here (it really does). The wall looks to 

be uniform in color across its surface and it appears brighter, where it falls in direct light. (Noë 

2004: 168)  

  

Noë conceives this joining as an ‘experiencing in’ of one aspect in the other (in this leaning 

on Wollheim’s ‘seeing in’ [cf. Noë 2004: 241, footnote 8]):  

 

When you look at a tomato, you experience it as full-bodied and three-dimensional even 

though you don’t see its sides or back; you experience its three-dimensionality in its visible 

parts. (Noë 2004: 167) 

 

The two aspects are linked not via inference (Noë 2004: 85f.), but via sensorimotor 

knowledge: ‘How [things] (merely) appear to be plus sensorimotor knowledge gives you 

things as they are’ (Noë 2004: 164). Sensorimotor knowledge, to Noë, is not propositional 

(Noë 2004: 118), but practical knowledge (Noë 2004: 117), that is, skill. Visual perception, 

then, Noë conceives as involving a process, akin to that of touching: ‘The content of 

experience isn’t really given at all -- it is enacted.’ (Noë 2002; see also 2004: 73, 100). 
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Enaction is here understood specifically as the ‘acting out’ of perception. This has not only 

the two aspects Noë describes, but also two components already noted by Varela, Thompson 

and Rosch in The Embodied Mind, who define enactment as ‘perceptually guided action’ and 

‘cognitive structures [that] emerge from the recurrent sensorimotor patterns that enable action 

to be perceptually guided’ (Varela, Thompson and Rosch 1991: 173). In other words: Our 

bodily knowledge is articulated in what we perceive, and vice versa -- what we perceive 

articulates itself in our bodily knowledge. Enactment thus has a double meaning. One 

concerns the bodily action in the process of establishing a perception; the other concerns 

bodily knowledge (embodied knowledge, or ‘implicit knowledge’ as Noë also refers to 

sensorimotor knowledge) as actively entering current perception (in the form of ‘virtual 

presence’ [Noë 2004: 63] or ‘expectation’ [Noë 2004: 119]). 

  

I have dwelled on stating Noë’s account of active perception in some detail because it 

addresses intricate issues of visual and tactile perception that can be seen to also concern the 

experience of sound. Noë himself ventures into an application of his thought onto the 

perception of the spatial location of a sound event (160/161) -- which he convincingly shows 

to be grounded in bodily knowledge of sensorimotor contingencies -- but not of the quality 

perceived in sounds. Denis Smalley’s reading of Noë’s position offers an extension into the 

realm of acousmatic music. For this, Smalley develops a notion of ‘space-form’: 

 

Space-form in acousmatic music is an aesthetically created ‘environment’ which structures 

transmodal perceptual contingencies through source-bondings and spectromorphological 

relations. (Smalley 2007: 40) 

 

Enacted space, in Smalley’s terms, is ‘space produced by human activity -- a space within 

which humans “act”’ (Smalley 2007: 55). This includes ‘performed space’, a sub-category of 

enacted space ‘concerned with intentional sound-making and musical activity’. Smalley views 

enacted space as instantiating spatial distances meaningful in social interaction (in structuring 

these distances he adapts Edward Hall’s classification of social distances into four zones). 

Space-form of such enacted space, then, Smalley understands as something ‘transmitted’ 

through the qualities of organised sound: 

 

Our perception of such agential enactment is transmodal, particularly emphasising the 

proprioceptive energy and action necessary for sound production and control, which is vividly 

transmitted by acousmatic spectromorphologies. (Smalley 2007: 41) 
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I read this as follows: In perceiving, we duplicate what the performers do from hearing alone. 

‘Agential enactment’ is action. ‘Proprioceptive energy’ is felt action. Note the ‘vividly 

transmitted’, which implies a kind of shift into the perceiver’s experience, and thus a 

reoccurence there. To Smalley, the shift of the performer’s proprioceptive experience through 

the auditory modality (via ‘spectromorphologies’) into the listener’s proprioception is given 

by other senses ‘spilling over into sonic experience’ (Smalley 2007: 39). One would think that 

this is how Smalley imagines enacted (performed) space to become enacted by the listener 

(remember the second, implicit knowledge component of enactment). However, it remains 

quite unclear whether with ‘enacted’ Smalley here really means perceptively enacted. 

Although he clearly states that ‘an acousmatic musical work has the potential to harness my 

enactment, my spatial enactment’ (Smalley 2007: 40), ‘harness’ could be read as ‘capture’ or, 

alternatively, as ‘guide’; the former would refer to an acousmatic composer’s designing 

space-form, whereas only the latter would refer to a listener’s active perception.      

 

Smalley’s application of Noë’s concept of enactment onto the listening experience seems to 

convey the following: In listening, we somehow duplicate what the performers do, thus 

experiencing the sound as meaningfully organised in spatial, personal, and social terms; this 

perception is transmodal. But how much is this actually derived from Noë’s model? The 

difference may seem subtle, but actually is substantial: While Noë talks about a single 

person’s twofold enaction of perception as achieved via a listener’s embodied knowledge of 

her sensorimotor contingencies, Smalley talks about a relation between performer and 

audience, in which the audience re-enacts something the performer (or, in acousmatic music: 

the composer) enacts. In this, Smalley’s notion appears more closely related to Rolf Inge 

Godoy’s notion of how ‘gestural-sonorous objects’ are perceived via mental simulation 

(Godoy 2006: 155) of ‘images’ of the performer’s ‘sound-producing actions’ (Godoy 2003: 

318); whereas Noë’s account features an insight that crucially marks a very different reliance 

on the listener’s past experience of sound generation -- in many cases not including 

instrumental practice -- and the tactility given in it in sensorimotor knowledge. Again, this 

might seem a negligible difference (and it has indeed been neglected in much theorising about 

musical experience), but it separates views that are representationalist from genuinely 

phenomenological ones. I argue that it is exactly not imagined gestures by performers that 

lead to our experience of musical gestures; instead, we feel -- via embodied knowledge of the 

sound-touch relationship -- shapes in sounds upon hearing them alone.    
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I elaborate on three of Noë’s points as supporting this idea, and as elucidating phenomena 

experienced by the dancers in EGM scenarios: (1) Noë conceives visual experience to be 

‘palpative’, like touching. His transfer of this conception to the experience of sound can be 

extended to the qualities of sound thus: On my view, we experience sonic articulations as 

articulations felt in gestural and postural qualities; given the synaesthetic nature of 

sensorimotor knowledge, this is how felt correlations actively emerge in sonic experience, 

despite the absence of actual tactile perceptions. (2) Sensorimotor knowledge, in Noë’s 

account, is skill, acquired as habit (2009:118). I argue it is precisely our individual habitual 

history of our own vocal and gestural activities (making sounds as part of our everyday being-

in-the-world) that are the basis for our ‘feeling in’ of action qualities into music. This 

embodied knowledge is what so palpably and unthinkingly guides dancers in EGM 

explorations towards implicit motions in heard sounds. (3) The perception is not given all at 

once (Noë 2004: 73); there is a temporal dimension in the exercise of sensorimotor 

knowledge -- it generates covert enactment (see above); this can be seen as all the more 

pronounced in musical Gestalt, which extends temporally. The unity in such Gestalt can thus 

be seen as given in sensorimotor terms. To hear an implicit gesture in a stretch of sound is to 

be guided by embodied knowledge as of the coherence of a related (non-instrumental) sound-

producing gesture. When dancers in EGM explorations arrive at stretches of intermedially 

resolved expression, they reveal, thanks to the spatial distribution of the sound material, an 

instance of an implicit shape.       

 

The line of thought has arrived at the source of unseen gestures present in sonic experience -- 

the covert enactment during listening. Its shapedness is expressed in the EGM dancers’ 

enaction. All attributes expressed concern bodily knowledge about how sound is generated -- 

not in terms of an instrument’s idiom, but in terms of voice and general bodily sound-making. 

The ‘completion’ occuring in active perception is, strikingly, a performativity: hearing 

becomes doing; we turn the perceived into experience, and it becomes meaningful to us, 

touches us, through our bodily knowledge. The appearance of the now heard is altered by that 

which it is (to us): an articulation co-construed by the musician’s and the listener’s 

performance -- within our selves. The performance on stage is joined by a hidden 

performance in the listener’s lived body: an enactment in listening.  
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Notes 

 
1 Embodied Generative Music (EGM), a research project conducted by Gerhard Eckel and myself and 

funded by the Austrian Science Fund (FWF), ran from September 2007 until April 2010 at the 

Institute of Electronic Music and Acoustics IEM, University of Music and Performing Arts Graz, 

Austria. The term ‘scenario’ was chosen to capture the experiential potential opened up by the various 

constellations of spatial mappings and sound materials designed in EGM; they offer not only 

individual soundscapes, but also represent different relations between bodily and sonic expression 

within these (one might feel as if in an environment, but also as if wearing a kind of sonic skin). In 

being spatially playable patches of generative music, EGM sonic scenarios combine instrumental, 

composed, and installation characteristics.  
2 See http://www.crackle.org/TheHands.htm and http://www.youtube.com/watch?v=SIfumZa2TKY 

(accessed 6.4.2010) 
3 http://www.sonami.net/lady_glove2.htm (accessed 6.4.2010) 
4 http://homepage.mac.com/davidrokeby/vns.html (accessed 6.4.2010) 
5 http://www.infomus.dist.unige.it/EywMain.html (accessed 6.4.2010) 
6 This is a significant difference to common systems using gesture recognition, which have intrinsic 

time-lag due to gesture recognition algorithms gathering some part of the trajectory before pattern 

decision can take place. 
7 The aptness creates the illusion that the sounds belonged to their bodies, as if they were 

amplifications or extensions of their very own motions. Dawn Stoppiello refers to a similar experience 

of extension when stating: ‘I was altered, and so was my body as it expanded to include sound, light 

and image’ (Stoppiello 2003: 450); and: ‘the medium wasn’t separate from me any longer’ (Stoppiello 

2003: 449); see also (Birringer 2008: 194). Merleau-Ponty conceives such extension as a habitual 

widening of the lived body to encompass things, an ‘extension of the bodily synthesis’ (Merleau-Ponty 

2002: 176); in the present case, it intriguingly concerns sounds. In an EGM scenario, such extension 

sometimes comes with a fascinating haptic illusion. This tactility implicit to the sonic experience I 

discuss elsewhere.  
8 See the EGM project website https://egm.kug.ac.at/. 
9 Apart from the dancers Magdalena Chowaniec, Alexander Gottfarb and Anna Nowak, various 

individuals that are not dance professionals (including school students), myself amongst them, 

confirmed this experience on the occasion of exploring EGM scenarios.  
10 This touch-and-go intermedial counterpoint is artistically enthralling, but, for the said reason, the 

dancer’s movements often only in part express the sounds heard, and obscurely so. This has to do also 

with the difficulty of improvising or composing music that is suitably organised for coherent motion 

impulses to emerge in the dancer’s experience. 
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11 In numerous EGM explorations with various dancers I witnessed this skill emerging within only a 

few minutes into a first encounter with a new scenario or different sound material. 
12 The real disuda of the nightmare (1946), performed by Eberhard Blum. On: Blum, Eberhard (1992) 

Kurt Schwitters: Ursonate -- Sonate in Urlauten, Therwil: Hat ART CD 6109 
13 The latter is a remarkable case of imagined agency, since no behaviour or artificial agency has been 

programmed, yet vivid and at times even threatening in its presence. 
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