Songs without words:

Exploring how music can serve as a proxy language in social interaction with autistic children

Adam Ockelford

Introduction
It was then a short step in the lesson that followed to leave Derek where he was on the piano stool, and to engage in the ‘play-copy’ dialogue with no physical intervention on my part at all. In due course, I started to imitate what he was doing too, enabling us to have a genuine musical ‘conversation’. And it wasn’t just a matter of a musical ball bouncing between us like echoes in an alleyway. Whatever you lobbed at Derek would invariably come hurtling back with interest, and it was challenging to keep up with his musical repartee, which combined wit and ingenuity with an incredible speed of thought.

With no words to get in the way, a whole world of sophisticated social intercourse was now opened up to him. It was the second ‘eureka’ moment of his life: having first discovered that he was able to play what he could hear, he now came to realise that he could communicate through music. Indeed, for Derek, music came to function as a proxy language, and it was through music that his wider development was increasingly channelled.

(Ockelford, 2008b, p. 106)
So runs my account of a turning point early in the relationship between the young Derek Paravicini and me, having recently become his music teacher. Derek was just five and, despite being blind, having severe learning difficulties and autism spectrum disorder, he had already taught himself to play the piano fluently, if idiosyncratically. Yet his grasp of many everyday concepts was tenuous; his capacity for verbal communication very limited. Unsurprisingly, then, he had no idea of what it meant to be taught or even informally guided to learn. And little wonder that those around him found his behaviour unpredictable, since life appeared to pass him by as a series of surprises: he was rarely able to anticipate what was going to happen next, and had little control over the nature of his moment-to-moment experiences. It seemed to me that Derek’s inability to assert his wishes or views was a significant source of frustration, and my concern was that his restricted capacity for communication might come to jeopardise his emotional wellbeing more and more as the growing urge to exert his will was increasingly thwarted.

Yet, in a few short improvisatory exchanges on the piano, everything changed – or at least started to change. Derek came to grasp, quite intuitively, that the musical sounds that suffused his environment, which he had learnt to imitate and subsequently pressed into service as his own, private playthings, could be used to relate to other people and, above all, to influence them – to control situations without resorting to the physical means that invariably ended in confrontation and distress. And although Derek’s subsequent social and emotional development was by no means straightforward, there seems little doubt that it was the many thousands of hours of live musical interaction in which he gladly engaged that underpinned a large part of his evolving sense of personal identity and wellbeing; for music was the one domain where his cognitive capacities and his ability to communicate were wholly in kilter.

While Derek was exceptional, his use of music as a primary means of communication was, I discovered, far from unique among children on the autism spectrum – particularly for those who were non-verbal or whose language development was delayed. Over the years, I developed a range of intuitive strategies that were more or less successful in facilitating individuals to communicate through musical improvisation and enabling them to act as equal partners in their interactions with me. My hope was that, through the advancement of their musical skills, the children would develop socially and emotionally too, and that their sense of wellbeing would be enhanced. But how could I gauge the impact that these musical collaborations were having?

To this end, three questions needed to be addressed. First: how, and to what extent, did pupils influence the course of our improvised musical dialogues? Second: what (if anything) could be done to promote this capacity? And third: was there a demonstrable link between the evolution of the children’s interactive improvisatory musical skills and experiences, and their wider social and emotional development and self-esteem?

To make the research manageable, I decided initially to focus on question one. In terms of a potential methodology, I turned first to music therapy literatures, since relating to clients through improvisation is core to many therapeutic approaches (see, for example, Bunt and Hoskyns, 2002; Wigram, 2004; Markou, 2010). However, while it became evident that efforts had been made to develop ways of evaluating this area of work – for instance, Kenneth Bruscia’s ‘Improvisation Assessment Profiles’ (1987, pp. 403ff) and recent developments of these (set out, for example, in Abrams, 2007, Wigram, 2007, and Wosch, 2007), as well as other contemporary tools including Mercédès Pavlicevic’s ‘Music Interaction Rating Scale … of Co-Improvisation’ (2007) and Julie Sutton’s ‘Analysis of … Free Musical Improvisation as Conversation’ (2007) – none offered an approach that would enable me to measure the extent of pupils’ musical influence in improvisation precisely.
However, another way forward presented itself in the form of my ‘zygonic’ theory (see, for example, Ockelford, 1991, 1999, 2005a, 2005b, 2009b), which had been devised to explain how pieces make sense to listeners of varying interests, experience and expertise. The central hypothesis of zygonic theory is that musical structure is created or cognised when one element is deemed (consciously or nonconsciously) to exist in imitation of another. It seemed reasonable to extend this principle to interpret the interactions that occur in improvisations involving two performers or more, and this was borne out by my first efforts in this direction: the analysis of a song extemporised by a four-year-old girl who was blind with septo-optic dysplasia (‘Kay’) and me, who provided a repeating harmonic and rhythmic framework on the piano (Ockelford, 2006, 2007, 2008a, and see below). This research showed that a zygonic approach could provide an intuitively persuasive metric for the fluctuating patterns of musical influence as they unfolded, event by event. And the effect of the moment-to-moment forces of imitation could be averaged over the improvisation as a whole, yielding the somewhat discomforting finding (for one who considered himself a child-centred practitioner) that, over the 90 seconds of the song, I exerted around twice the musical influence on Kay than she did on me (see Figure 20).

But could the analytical principles developed in the context of a conventionally structured piece survive the more fluid interactions that occurred with my autistic pupils? Preliminary investigations into two quite different interactions between a music-communication specialist and her client with autism, and an autistic piano pupil and me, suggested that they could (Ockelford and Matawa, 2009, and see below).

This chapter seeks to formalise the theory that underpinned these analyses, uses it to examine different musical interactions involving children with autism in the early stages of language development, and informally considers their potential impact on wellbeing. The link between the former and the latter is an issue that requires a good deal of further research, although as Edward Deci and Richard Ryan and their co-workers have persuasively shown in a range of other contexts, a powerful connection can exist between autonomy, competence and relatedness on the one hand and a sense of well-being on the other (see, for example, Deci and Ryan, 1985, 2000; Kasser and Ryan, 1999; Ryan, Deci, Grolnick and LaGuardia, 2006; Ryan, Bernstein and Brown, 2010). It is hoped that the thinking set out here will offer a platform for systematic work in this area in relation to children with autism, ultimately enabling practitioners to gauge the impact of musical interaction on their socio-emotional development and the advancement of their wellbeing.

A zygonic model of musical influence in improvisation involving two people or more
This model will be introduced through two examples: a short verbal interaction and a brief musical one.

Scenario 1

I have come to pick up my seven-year-old son, Tom, from school. It is raining hard, and as I get out the car to greet him, I say:

‘Hello, soggy superman!’

Quick as a flash he retorts:

‘Hi, dry diplodocus-brain!’

Scenario 2

I am waiting in a music room to give an eight-year-old girl, Romy, her weekly piano lesson. Romy is on the autism spectrum, and does not speak (though she understands some everyday language). The door opens, and as she runs over to the piano, I play (Figure 1):
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[Figure 1 The author’s opening gambit in a music session with Romy]




Pushing me out of the way, she gleefully responds with (Figure 2):

[image: image2.jpg][Figure 2 Romy'’s counter]




In addition to the obvious differences, there are surprising parallels in the way that these two interactions work.

Let us turn first to Scenario 1, which will be analysed by combining the thinking of T.S. Eliot, Gilles Fauconnier and Mark Turner. According to Eliot (1920/1997; 1933) words speak to us in three ways: through the ideas that are represented, which Eliot calls the objective correlative (for instance, a set of objects, a situation or a chain of events); through the manner of representation (including, for example, the use of metaphor); and through the sound qualities and structure of the language itself. More recently, Fauconnier and Turner (2002) posited the notion of ‘conceptual integration networks’, which explain how meaning can arise from the blends of concepts that inhabit mental space. Here, in a development of Eliot’s ideas, the ‘blend’ is taken to be the composite meaning that arises from the objective correlative, the way it is represented, and the nature of the language that is used; that is, from the fusion of the semantic, syntactic and sonic elements of verbal communication.

Stage 1 in the interaction, before I spoke to my son, but as I was thinking of greeting him, can be modelled as follows (see Figure 3).
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[Figure 3 Model of my thinking as | prepare to greet Tom]




As this illustration shows, even in so simple a situation, the initial thinking is multi-levelled: the desire to greet Tom and the observation that he is rain-soaked resulting in a wish to cheer him up by reminding him of one of his superheroes in a humorous way. The language that crystallises as these thoughts are formulated both reflects the complexity of this thinking and enriches it (see Figure 4): the notion of physical wetness is bound to the ‘superman’ analogy through alliteration, which draws the idea of ‘sogginess’ into the metaphor and imbues it with a sense of friendly derision, implying a mushy and ineffectual personality (rather than steely and potent one).
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Tom recognises the different dimensions of meaning captured in my three-word utterance almost immediately (Figure 5), and he wrests control of the dialogue with a witty retort, that uses the same syntax, and matches the metaphor and alliteration of the original (Figure 6).
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And so a new conversation is born – a shared verbal string whose changing loci of influence depend upon the nature of the connections between the ideas that are conveyed, although in this case supplementary links play a part as syntactic and sonic structures are repeated, in effect usurping them, and reinforcing the sense that ownership of ideas is transferred from leader to follower (Figure 7).

[image: image7.jpg]objective correlative

acknowledgement (and renewal)
of father/son relationship, with
disparaging humour used
to establish control

acknowledgement (and renewal)
of son/father relationship, with
disparaging humour used
to wrest control

manner of represenation

refers to recipient using metaphor

refers to recipient using metaphor

syntax

structures greeting using interjection, adjective and noun

structures greeting using interjection, adjective and noun

sound qualities

uses alliteration
patterns of

verbal influence
depend ultimately

on the nature of the
connections between the
ideas that are conveyed ...

uses alliteration

... though in this case repetition

of the manner of representation, and the
syntactic and sonic structures that are used
reinforces the sense that the locus of control
moves from father to son

Hello, soggy superman!

Hi, dry diplodocus-brain!

[Figure 7 Analysis of the dialogue in terms of objective correlative, manner of
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How does this compare with the interaction that occurs in Scenario 2? Stage 1 can be modelled as follows (Figure 8):
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These hasty cogitations result in my playing the first phrase of Twinkle, Twinkle, Little Star, in C major, with an embellishment on the penultimate note (Figure 9).
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Like Tom, Romy recognises the import of my greeting straightaway, including its twist at the end (Figure 10), and she reciprocates with the second phrase of Twinkle, Twinkle, but realised in a different key (A major), and with my embellishment adorning every pair of notes. Hence in four or five seconds of abstract sound, she manages to acknowledge my presence, yet, through her own wit and imagination, trumps what I have done and assumes control (Figure 11).
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Hence a new musical dialogue kicks off – a shared string of sounds. But here there is no objective correlative (unlike the words of greeting that Tom and I used, the notes do not refer to anything concrete in the outside world). So how does one participant influence the other? Returning again to Eliot’s conceptualisation of language and meaning, there are two elements that apply to communication through music – its sound qualities and structure (see Figure 12). How do these function to produce the impression of control between sequences of abstract sounds? One answer is suggested by zygonic theory.
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Zygonic theory holds that one sound or group of sounds may be deemed to derive from another when one salient feature or more of the second event is thought to exist in imitation of the first. The imitation may be exact or approximate, and may involve any aspect of the perceived sound or sounds concerned (pitch, interval, harmony, tonality, duration, inter-onset interval, metre, timbre, loudness, and so on). Hence the perceived derivation may be of differing strengths and types (Ockelford, 2009a).

The easiest place to hear the notion of musical derivation in action is in musical ‘canons’, which are explicitly structured through repetition – one line consciously being made to copy another (cf. Ockelford, 2008a, p. 64). Take, for example, ‘Et in unum Dominum’ from the B Minor Mass, where Bach uses the derivation of the alto part from the soprano to symbolise his Christian belief that the Father begat the Son. Irrespective of the listener’s stance on the underlying dogma, the opening four notes in the alto voice intuitively do sound as though they derive from the series of preceding, identical events sung by the soprano. Zygonic theory asserts that, to the listener, the groups of sounds appear to be connected via a mental bridge, spanning the two vocal parts. Each of these is termed a ‘zygonic relationship’ or ‘zygon’ (after the Greek word for ‘yoke’, meaning the union of two similar things). In order to facilitate analysis and understanding, these cognitive connections can be presented visually – at its simplest, by using an arrow with a superimposed ‘Z’, as shown in Figure 13. Observe that the initial canon at the unison is followed by imitation a perfect fourth below, and this connection too is represented graphically in zygonic terms
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The notion of derivation applies in the context of improvised musical interactions as well, but here, if one performer (‘A’) introduces material A(e) into a musical dialogue and the second (‘B’) imitates it B(e), then there may be a transfer of thinking over and above the purely auditory information that is conveyed: A may be heard to exert an effect on B – to be perceived as influencing B. In phenomenological terms (cf. Husserl, 1905-10/1964) this influence will be felt as the second contribution is made. Further, if A influences B, then A can be said, to a greater or lesser degree, to control the musical dialogue at the point when the imitation occurs. The nature and perceived strength of such control will depend on the relationship between the way in which A influences B, and B derives material other than from A. It is suggested that the extent to which B produces musical ideas that do not stem from A’s contribution is a measure of his or her dialogic autonomy.
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It is further hypothesised that the ratio between B’s control and autonomy is proportional to the ratio between B’s derivation of material from A and from ‘not A’ (A'). In formal terms:
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As this formula suggests, although control and autonomy are functionally opposite, and while complete control would necessarily imply zero autonomy and vice versa, due to the multidimensional nature of music, the two can coexist in a virtually limitless variety of ways, as the following examples illustrate.

Theory in action: examples of musical interactions with children on the autism spectrum, and their impact on wellbeing
First, here are two instances of complete control, which occur when the material produced by one participant is derived entirely from that provided by another. The context was one of a weekly series of two-piano sessions I had with ‘Rosa’, a five-year-old who was blind through retinopathy of prematurity. At the outset, Rosa displayed a high degree of introversion, and did not communicate expressively at all in our first eight meetings (Ockelford and Matawa, 2009). Nonetheless, she appeared to be listening intently to the pieces I played for her and, as I later discovered, absorbed a good deal of what she heard (assisted, no doubt, by her sense of absolute pitch). My goal, after two months of chronic inhibition, was simply to entice Rosa to interact at all. To this end I adopted a number of strategies, including playing pieces up to the last cadence, but stopping short of the final tonic chord, and leaving a silence for Rosa to fill. Eventually, the musical desire for closure proved irresistible, and, from tentative beginnings, Rosa increasingly participated in our sessions. Initially she interacted almost exclusively through the medium of music, though gradually musical terminology came to figure in the equation too. In a way that I could never have anticipated, within only a few more weeks, Rosa’s was the dominant force in proceedings.

The passage transcribed in Figure 15, around 40 seconds in length, occurred six months into our sessions together. The material derives from Lord of the Dance – a favourite source of musical ideas for Rosa, with which we would produce extended improvisations together. Often, these took the form of musical ‘conversations’, with rapid give and take of musical fragments, supplemented with words that described or dictated the action. Within the rich tapestry of music threads shown in Figure 15, there are two examples of complete control: initially, when Rosa plays the opening phrase of Lord of the Dance in A minor and I copy her exactly, as I know she intends me too (although, for the avoidance of doubt, she says ‘Play it on this one’); and subsequently when she precisely imitates my rendition of the same motif on B diminished. Observe that the forces of influence operating within an improvised musical dialogue can switch rapidly with no sense of incongruity.
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The sessions with Rosa took place some years ago, and no attempt was made at the time to gauge their impact on her wider learning, development or evolving sense of self. In any event, it would have been very difficult, in the context of a single case study involving interventions that lasted for just half an hour a week, to ascertain credible links between the musical interactions that occurred and Rosa’s cognitive abilities, social skills and her general state of mind. There were simply too many variables within and beyond the sessions to have enabled causal connections to be identified. However, informal evidence suggests Rosa’s evolving control in music sessions may have had a positive effect on her sense of wellbeing: her family’s account of the increasing eagerness with which she anticipated sessions as her ability to influence their content developed, for example; and her growing confidence in and enjoyment of music lessons, shown through her more assertive body language and frequent smiling. Rosa’s ability and willingness to engage socially with another person became evident in other contexts too – though, of course, one could not say for sure whether music-making was a catalyst for this change (or vice versa). At the very least, though, it seems reasonable to assert that the personal development that was facilitated through Rosa’s interactive music sessions made a positive contribution to a more general process of social and emotional maturation.

Complete autonomy, where A is felt to have no influence on B,
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is, as one would expect, a wholly different matter: since, in these circumstances, A(e) and B(e) are not logically connected, the dialogue is necessarily musically incoherent at the point where the autonomy is expressed. However, this very disjunction may be what was intended. To hear an example of this in action, let us return to my session with Romy (whose opening gambits were sketched out above).

In Figure 16, we are about 45 minutes into the session, with no indication that Romy is yet running out of steam. I am playing what I know to be one of her favourite pieces, Beethoven’s Für Elise, whose opening section was programmed into the first keyboard she owned. She listens intently, her face almost at keyboard level, looking along the length of the keys from the left hand edge of the piano. I decide to continue playing into the middle part of the piece, to see how Romy reacts, since her father made me aware that her new keyboard included this additional material, and that Romy found it disconcerting – habitually turning the machine off when this point was reached. What would she do in the context of a human performer?
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The answer becomes clear after only a few seconds. Romy introduces a ‘rocking’ motif that she typically uses to end a musical conversation. The patterns she utilises are generally distinct from what has just occurred or is occurring, tonally and rhythmically. With no sense of derivation from their contexts, such motifs are completely autonomous; the thread of the musical conversation is lost, and matters grind to a halt.

However, on this occasion, Romy misjudges things, since the A and the C of her alternating figure can be heard as deriving from elements of Für Elise – that is, resulting from ‘unintentional’ zygonic relationships – and the effect is not as musically destructive as usual. She also struggles to make the pulse of her repeated motif distinct from the regular beat of the Beethoven, and is drawn towards it before changing tempo in an apparently conscious effort to avoid conformance. The final straw comes when Für Elise moves back to A minor, at which point Romy’s two notes become fully compatible with my contribution to the musical dialogue, and her strategy of dialogic dissonance runs onto the rocks of concord. She is not to be deterred, however, and takes direct action, pushing my right hand off the keyboard with her right elbow, while, through a considerable contortion, playing a series of chromatic chords, including D# minor (which, tonally, is as far removed from A minor as it is possible to get) with her right hand. Hence all logical connections with preceding material are terminated at this point, the musical thread is lost, and the interchange comes to an abrupt halt. Romy squeals with delight, then sets off once more with her familiar rocking motif – this time on C and E. As discreetly as possible, I play a C major chord above in an attempt to inveigle myself back into our musical interchange by imitating her (and thus demonstrating I have ceded control), but evidently this was not on Romy’s agenda: my olive branch is spurned, she stops playing and moves away from the piano.

So much for Romy’s capacity to control an improvised musical discourse, but what is the significance of the way in which she interacts with me? And to what extent does the zygonic analysis or her musical engagement offer insights into her thinking and state of mind?

It takes only a few moments of observing Romy in everyday life to realise the challenges that her lack of expressive language poses. Her strong feelings and wishes cannot be communicated through words, and so she resorts to gesture, physical manipulation and loud vocalisations to try to get her message across. Despite the remarkable empathy of her family in interpreting her signals, inevitably, Romy erupts from time to time in bouts of distress, anger and, above all, frustration. One senses that, more than anything else, Romy would love to be able to take control in social situations, and this is where her advanced musical abilities, including absolute pitch and the ability to play by ear on the keyboard, come in: they provide her with a unique medium through which to assert her will – provided that her musical partner of the moment can keep up! Indeed, Romy apparently tests the musical adequacy of all new visitors to her house by leading them over to the piano, and playing the first phrase of a piece in a key of her choice (in my case it was If You’re Happy and you Know it in F# major) and then prompting them with a nudge, a look or a vocalisation to continue. Romy’s judgement is quick and irrevocable!

However, once a musical relationship has been established, the effects can be dramatic and rewarding. As Romy’s parents observe, during music lessons her eyes sparkle and she fizzes with musical energy and fun. Again and again, she seeks to control the dialogue – as though making up for all the verbal conversations whose thread she has never been able to dictate. Most importantly of all, though, looking back over the 12 sessions we have had to date, one can trace how Romy’s capacity to interact through music is advancing. The type of exchange illustrated in Figure 16 above, where her control comes about largely through the destruction of any musical ideas that are offered, are increasingly being complemented with patterns of influence that are rather more subtle, involving some degree of mutuality. Inevitably, such scenarios are more complex to analyse and understand, since they entail separate strands of imitation operating simultaneously. But the zygonic approach can shed light on what is happening. By way of example, we will pick up the session where Figure 16 left off, when Romy, having reasserted her authority, seems temporarily to lose interest in the exchange of musical ideas (Figure 17).
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In an attempt to regain her attention, I introduce another musical idea that I imagine may appeal to Romy’s sense of tonal structure: a Bb major scale, ascending an octave and then starting to descend, realised within a repetitive rhythmic framework. Romy’s interest is indeed aroused, and she vocalises briefly with the submediant (G) on the way up and then again on the way down, at which point she takes over entirely from me, next singing the dominant (F), and subsequently playing the four remaining pitches of the scale (Eb, D, C and Bb), in each case employing the same three-note rhythm. Here, then, is an example of a more intricate form of influence between performers, as Romy completes the retrograde version of the scale that was one of the continuations implied in the material that I originally produced.

After this, the interaction rapidly grows in complexity: my efforts to join in the dialogue by adding a simple bass line to the last two notes of the descending scale (C and Bb) and then heading upwards once more are swept aside by Romy who, typically for her, seizes the ideas that are hanging in the air and makes them her own. The resulting material appears to be derived in part from what she just played and partly from my ascending figure – with the added twist of being transposed to G major. So there are shades of both autonomy and the acceptance of control in what she does.

Again, I seek to complement Romy’s input with a cadential figure (played both above and below her melodic line), but, once more, she will have none of it, asserting her independence more strongly this time, interrupting my contribution with a fleeting F# major ascent, which she somehow manages to overlap with the end of her G major scale. My repeated rhythm has evaporated, and she presses some of the notes so gently that they do not sound at all – indeed, she just touches the last (E#). At this point, one has the sense that autonomy has gained the upper hand over her willingness to cede control, though the latter is not entirely eradicated and there is enough sense of logical connection with what has gone before for the musical dialogue to continue. After a slight hesitation, Romy does precisely this: she repeats the F# major scale (two octaves lower) – this time using my opening rhythmic motif on each note – and the corresponding forces of autonomy and control change again to reflect the new blend of musical influences that are at work. Once more, I attempt to join in with a perfect cadence as the scale rises from leading note to tonic, but Romy stops as she sees me starting to play, and runs off, omitting her final two notes: she knows that she can dominate proceedings without having to dot the final ‘i’, and I am left alone to cross the last ‘t’ according to the musical implications established in what she had played.

These 45 seconds of music show just how complex even a short musical exchange between two people can be in terms of seeking to establish patterns of influence that can wax and wane with astonishing volatility. However, for a teacher or therapist seeking to gauge a child’s capacity to engage in and influence the course of a musical interaction, it is important to know how the nature and extent of the ebb and flow of autonomy and control. But this raises a number of questions. For example, how can one be sure that a pupil’s intentions have been interpreted accurately? Where there are potentially multiple sources of derivation, how is one to assess their relative import? How far back in a dialogue should one go in tracing potential sources of material? What units of analysis should one choose? Of course, problems like these are familiar to music analysts seeking to understand a composer’s intentions, who feel comfortable being led by their ears. Zygonic theory seeks to capture and formalise the outcomes of these musical intuitions (though not to replace them; see Ockelford, 2009b), and initial work suggests that it offers an effective tool for quantifying patterns of influence in improvisation involving two people or more.
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[Figure 18a Kay improvises a song over the harmonic and rhythmic framework | provide]
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For example, a zygonic approach was used to analyse how autonomy and control function in the song extemporised by my pupil ‘Kay’ and me, mentioned above (see Figure 18). This was done by assessing each note in relation to its probable musical sources, which could be found either in

Adam’s vocal introduction (bars 1–4, with notes labelled AV1, AV2, et cetera),

Adam’s piano melody (the uppermost notes in the right-hand part, identified as AM1, AM2, and so on),

Adam’s bass ostinato (AB1, AB2, and so forth), or

Kay’s vocal line (K1, K2, …).

For every note, up to ten zygonic relationships were considered in relation to pitch, melodic interval, harmonic context and rhythm. These were weighted as follows:

· pitch scored 2 for exact repetition, and 1 for the transfer of pitch-class to a different octave;

· melodic interval scored 2 for identity, 1.5 for approximate imitation, 1 for inversion or retrogression, and 0.5 for approximate transformations of this type;

· harmonic context scored 2 for exact repetition, 1.5 for variation, 1 for transposition and 0.5 for transposed variation; and

· rhythm scored 4 for identity, 3 for approximate derivation (including a change of relative location within the relevant metrical level), 2 for repetition of duration or interonset interval only, and 1 where the sole connection was the variation of duration or interonset interval.

Since each aspect of every note could be considered to be derived from up to ten others, a further system of weighting was necessary, whereby each ‘raw’ derivation-strength score was multiplied by a factor based on the theorised salience of the zygonic relationship concerned, such that the sum of the factors pertaining to the given feature of a particular note was invariably 1. For example, Kay’s seventh pitch (labelled K7 in Figure 18) could be considered to derive from K6, K5, K4, AM13, K3, K2, AV12, AM11, AV11 and AM10 – the order determined by their temporal adjacency to K7. The pragmatic decision was made to separate each of the factors that were used to moderate the raw scores pertaining to a series such as this by a common difference (implying a linear decrease in the strength of their zygonic influence). In this case, with ten factors required, the values used to modify the raw derivation scores were 0.182, 0.164, 0.145, 0.127, 0.109, 0.091, 0.073, 0.055, 0.036 and 0.018 respectively. The result of applying these proportions to the raw scores was a series of ‘derivation indices’. The indices for each feature were summed separately in relation to the material improvised by Kay and me (‘A’). The total potential derivation index for each note ranged between 0 and 10 from either of the two sources, Kay or Adam. With regard to K7, the subtotals pertaining to Adam- and Kay-derived material are show in Figure 19: pitch has a derivation index of 0.618 from Adam and 1.382 from Kay; melodic interval, 0.334 from Adam and 1.666 from Kay; harmonic context, 1.335 from Adam and 0.666 from Kay; and rhythm, 1.620 from Adam and 2.136 from Kay. This yields a total derivation index of 3.907 from Adam’s material, equivalent to 39% – a measure of the control I exert at this point. The derivation index from Kay’s own material is 5.850. Given the maximum total derivation index of 10, the sum of these two figures (9.757) leaves a residue of 0.243, reflecting aspects of K7 that cannot be accounted for through derivation from other material in the song. Hence Kay’s musical autonomy in producing the event in question (K7) is judged to be 61% (since 5.850 + 0.243 = 6.093).
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Derived from A Derived from K
event | relative | raw | weight | derivation | event | relative | raw | weight | derivation
number | position | score | factor index number | position | score | factor index
AM13 4 2 0.127 0.254 Ké 1 2 0.182 0.364
AV12 7 2 0.073 0.146 K5 2 2 0.164 0.328
AM11 8 2 0.055 0.110 K4 3 2 0.145 0.290
AV11 9 2 0.036 0.072 K3 5 2 0.109 0.218
AM10 10 2 0.018 0.036 K2 6 2 0.091 0.182
Totals 5 10 0.309 0.618 Totals 5 10 0.691 1.382
Interval
Derived from A Derived from K
event | relative | raw | weight | derivation | event | relative | raw | weight | derivation
number | position | score | factor index number | position | score | factor index
AM12 6 2 0.083 0.166 K6 1 2 0.222 0.444
AV12 7 2 0.056 0.112 K5 2 2 0.194 0.388
AM11 8 2 0.028 0.056 K4 3 2 0.167 0.334
K3 4 2 0.139 0.278
K1 5 2 0.111 0.222
Totals 3 6 0.167 0.334 Totals 5 10 0.833 1.666
Harmonic context
Derived from A Derived from K
event | relative | raw | weight | derivation | event | relative | raw | weight | derivation
number | position | score | factor index number | position | score | factor index
AM9 2 2 0.267 0.534 K6 1 2 0.333 0.666
AV10 3 2 0.200 0.400
AM2 4 2 0.133 0.267
Av4 5 2 0.067 0.134
Totals 4 8 0.667 1.335 Totals 1 2 0.333 0.666
Rhythm
Derived from A Derived from K
event | relative | raw | weight | derivation | event | relative | raw | weight | derivation
number | position | score | factor index number | position | score | factor index
AV12 4 3 0.133 0.399 K5 4 1 0.200 0.800
AM11 5 3 0.111 0.333 K3 4 2 0.178 0.712
AV8 6 4 0.089 0.356 K1 4 3 0.156 0.624
AM7 7 4 0.067 0.268
AV6 8 4 0.044 0.176
AM5 9 4 0.022 0.088
Totals 6 22 0.466 1.620 Totals 12 3 0.534 2.136
Totals
autonomy control
5.850 +0.243 = 6.093 3.907

[Figure 19 The derivation of note K7]





The usefulness of these figures in interpreting the relationship between Kay’s and my contributions lies principally in the ratios between them, taken either as averages over a given period or in terms of event-by-event patterns of variation. For example, the derivation indices for the piece as a whole are as follows (see Figure 20), giving rise to the conclusion that 83% of my production was autonomous (being generated from other of my material in the piece or elsewhere), with only 17% controlled by Kay. In contrast, 65% of Kay’s melody is autonomous, with approximately 35% controlled by me: a somewhat sobering statistic for a music educator who at the time felt that he was providing a responsive foil for Kay’s efforts, when, in fact, zygonic analysis indicates that the flow of musical ideas was greater from teacher to pupil than vice versa.
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Sum: derivation indices 1827.04 453.36 329.60 522.77 147.63 369.59
Number of events 261 104
Average derivation index 7.00 1.26 1.74 1.42 5.03 3.55
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[Figure 20 Average derivation indices for‘l Have a Dog']





The derivation indices also enable us to track how the influence of one performer on another varied over time. For example, the mean scores, phrase by phrase, are shown in Figure 21. They show Kay drawing significantly on my material in her first phrase, less so in the second, and more again in the third and the fourth. Subsequently, there is a gradual decrease in my impact over phrases five to nine – the central part of Kay’s improvisation with the descending sequence at its heart – during which Kay’s efforts become ever more self-sufficient. In contrast, my influence is felt more strongly in Kay’s tenth phrase, whose lack of verbal coherence suggests that Kay may be flagging. Indeed, after rallying briefly in the eleventh phrase, Kay’s creative flow almost completely dries up at the beginning of the twelfth, and she draws heavily on material in the accompaniment to sustain her vocal line (although in the concluding notes she finally wrests back the initiative). Kay’s global pattern of derivation from me, invariably lower than my derivation from Kay, is inversely related to it with a striking consistency (82%). That is to say, during the improvisation, as Kay chose to rely less on me for material, I tended to rely more on Kay, and vice versa – perhaps through an intuitive desire on the part of one performer or both to ensure coherence by balancing autonomy and control in the improvised texture as a whole.
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[Figure 21 The changing patterns of influence between Kay and me in ‘I Have a Dog']




Analysis such as this potentially presents practitioners with a precise and powerful tool for gauging how patterns of influence, control and autonomy function in their musical interactions with children – and, even more importantly, perhaps, may enable them to plan future music activities with distinct types and levels of interchange in mind. So, for example, if it were felt that a child’s wellbeing would be enhanced through her exerting more control in one-to-one improvisation sessions, then different strategies could be tested using music-analytical techniques of the kind set out above (probably in simplified form), to ascertain which were most effective in enabling the pupil concerned to influence the course of the musical dialogues. 

Finally, we return to my exchange with Romy (Figure 12) to illustrate a scenario that is ubiquitous within child-adult musical interactions: influence (and therefore control) occurring through a shared knowledge of given material. Here, there may well be no imitation of sounds that are made, so how does the process work? Consider again the situation. I decided to initiate proceedings by playing the beginning of a piece with which I knew Romy was familiar: Twinkle, Twinkle. We can assume that my decision to play the piece stimulated in me a cognitive representation of the requisite melodic and inter-onset intervals, which I realised starting on fourth octave C and at a tempo of q = 96. We can further suppose that hearing these notes activated a comparable mental model in Romy, and that it was from this that she derived the information necessary to play the second phrase (although, as we know, she consciously opted to use a different tonal centre: A major). Hence the main route of influence was not via sounds heard directly, but through patterns encoded in long-term memory (though, in addition, I improvised an embellishment on the penultimate note of the first phrase, which Romy used to ornament the second of each repeated pair of notes in her contribution; see Figure 22).

[image: image30.jpg][9231d e Jo abpajmous| paleys Buisn UoIIdRISIUI JO [SPOIN ZZ 2/nbi]

Jofow v ui p M._E 0}
e Bl aspiyd puodas soulg
/ | | _ | _ | sasi|pal ®
!
Jofew v ﬁN\ KN\ @ m ¢
FEN N - : ¢
o : £
- - — ¥
Jo ' '
uonuayp - - -+ : s
ay1 0} ! "
swod> T " 2

22169p 9jeds

= ®

dPJUIM] ‘BjuIM] JO uoneIUSSAIdRI SAINUBOD

\—\\B.SE b)

s o aspayd 151y S
ofewd | _HWE_HHH_H& sasi|pal ®
FEN [ —— —l i i 4! @

JLwyspqud




This form of oblique influence can be used to control musical interactions just as effectively as the direct imitation of sounds. Striking examples are to be found in the ‘music and communication’ sessions that Sally Zimmermann, Music Advisor at the Royal National Institute for Blind People, London, undertook with Shivan, who is blind, has cerebral palsy and a diagnosis of autism, when he was at primary school. Shivan spoke very little, sometimes talking quietly to himself using unrecognisable words and sounds. When conversing with others, although his articulation was louder and clearer, the single words that he used usually repeated what he had just heard (so-called ‘echolalia’), rather than conveying meaning in the semantic sense.
In his music sessions with Sally, however, things were very different. She observed (Ockelford and Matawa, 2009, p. 63):
Shivan will continue and sometimes complete lines from familiar songs that are stopped mid-phrase, using both the correct words and notes. He will also fill in the silences at the ends of phrases by repeating the last word or words that have just been sung. Occasionally, he will sing phrases at the same time as someone else. However, he does not sing entire songs from beginning to end unprompted. If he wants a song to be repeated, he sings or hums the starting note. Often, he is happy to hear a song many times over. Shivan’s contributions are usually quiet and reserved; occasional periods of higher energy and excitement appear to have more to do with a self-awareness of his participation in a musical dialogue than as a result of recognising or responding to particular features of the music.

Figure 23 is a transcription of 60 seconds of a session that occurred when Shivan was nine years old, which powerfully illustrates Sally’s observations in action. The effect is the auditory equivalent of looking at a familiar image through distorted glass: the general shape of London’s Burning is maintained, but its surface is fragmented. The pieces are distributed unequally between participants: Sally’s efforts account for 71% of the notes that are sung, and Shivan’s, 29%. As one would expect, therefore, her control is greater: 60% as opposed to Shivan’s 40%. However, these figures suggest that, thanks to Sally’s responsiveness to a relatively small input from Shivan (only around one note in four), he nonetheless manages to exert an almost equal influence in the musical dialogue.
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Music sessions such as these provided Shivan with a medium through which to pursue social discourse with a level of sophistication that was simply not available to him in any other way. And his pleasure in the give and take of musical conversations with Sally was physically evident in his body language, often smiling and rocking with excitement. As Shivan’s mother says (Ockelford and Matawa, op. cit., p. 60), ‘music is the only way for him … to relate to the world’ – it is fundamental to his sense of self and his wellbeing.
Conclusion

Some children and young people on the autism spectrum who use few or no words have the capacity to co-opt music as a proxy language – as a fully-fledged medium of social interaction – and will do so given an empathetic and musically competent partner with whom to engage. According to zygonic theory, imitation lies at the heart of musical structure, and it is through repeating, transforming or even consciously avoiding the material that is offered in dialogues that patterns of influence, control and autonomy between participants can be established, maintained or changed. As the examples in this chapter have shown, such interactions may be relatively simple or highly sophisticated, and analysis using a zygonic approach permits teachers and therapists to gauge with some precision the impact that one participant has on another. Finally, although the necessary empirical work still needs to be undertaken, there is mounting anecdotal evidence that enabling those children who find it difficult to convey their wishes in social situations through language, to exert an appropriate level of control through music, is likely to enhance their sense of wellbeing and self-esteem. This accords with the work on self-determination in other contexts carried out by Deci and Ryan and their colleagues, and represents an exciting and potentially highly fruitful area of future research in the areas of music-therapeutic and music-educational engagement with children on the autism spectrum.
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