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Fig. 26.2 William Forsythe, The Second Detail (1991). Dancers: Ballet de L'Opéra
de Lyon.
(Photograph: Vincent Jeannot.)

and ‘object-based* (global) attention, in which all stimuli sharing a similar feature
are selected.

It is important to note that salient sensory stimuli only grab our attention when
they are relevant to the task we engage in, are known to be of behavioural significance,
or when we diffusely attend to a broad spatial region, as in our opening scene just
before the dancer entered. Various experiments have demonstrated that, when focus-
ing on a particular task or when attending to a particular object, people may fail to
notice another salient and distinctive object or event, a phenomenon known as inat-
tentional blindness. In one experiment, people had to watch a video of a group playing
a ball-game and to count the number of passes (Simons and Chabris 1999). At some
point a person in a gorilla costume walked through the scene. After the experiment
abouthalfofthe participants reported not having seen anything unusual. Dance perfor-
mances offer many illustrations of this phenomenon. When our attention is focused on
one dancer, we may fail to notice the entrance of another dancer in the periphery
of our visual field, a change in the lighting, or the fact that a television on stage has
started playing.

Motion and novelty are two features that tend to guide the deployment of attention.
Both are, of course, related, since motion can be seen as a change of the position of
the body as a whole or as a change in the configuration of the body, that is, a change in
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the position of the limbs relative to each other. Now, if we add motion and novelty, we
see that to keep attention focused on the dancer, she would have to move and, more
than that, she would have to diversify her movements. If she were to repeat the same
movement over and over again, attention would again wane.

A simple technique for bringing variation into a movement sequence is this: start
with a random limb and then keep moving a different limb or part of the body, left
arm, right leg, head, left shoulder, etc., one limb at a time. To add some more variation
the number of body parts being moved can be alternated, as can the time span between
movements and the speed with which they are performed. This is similar to musical
compositions in which a theme is repeated with different instruments and changes in
tempo. We can also imagine drawing figures with the hand, foot, head, elbow, or shoul-
der, or imagine avoiding and stepping over imaginary obstacles. We can also define
a vocabulary of ten or more movements, which we can then deconstruct and perform
in different constellations (Hagendoorn 2003). If you practise these techniques
yourself, you will notice that what you are doing resembles dance.

There is a risk that after a few minutes the audience will lose interest. They may
wonder what the fuss is all about. All they may see is a person moving about on a stage,
twisting and turning and swinging her arms. They may admire the dancer’s virtuosity
and bodily agility, but it may leave them unmoved. To keep the audience interested,
we don’t just need variation and differentiation we also need structure. As William
Forsythe once commented, ‘if thereisn’ta directing mind, it looks like a can of worms’.?
This may be fascinating to look at for a little while, but not for a full hour.

In recent years, psychologists have begun to study what makes people interested
in something. One theory proposes that interest depends on an appraisal of novelty
and/or complexity on the one hand and an appraisal of comprehensibility on the
other (Silvia 2005). Various experiments using both experimental artefacts, pieces
of modern art, and contemporary poems have provided evidence for this hypothe-
sis. Participants in the experiments tended to spend most time with a picture when it
was complex and, in the case of modern art and poetry, when they felt able to under-
stand it.”® These results may sound obvious, since they confirm what we may have
guessed ourselves. They explain why minimal and conceptual dance can be boring at
a perceptual level, but intellectually interesting, compared with musicals and classi-
cal ballet. They also explain why the opinion of experts, such as critics, and the gen-
eral public, may differ, and why, over the course of a career, the work of many artists
becomes more complex and subtle, as is evident in the work of choreographers such
as Merce Cunningham, William Forsythe, Sasha Waltz, and Jifi Kylidn. Whereas the
audience will usually only see a performance once or twice, the choreographer is, of
course, totally familiar with his or her own work. A choreographer’s benchmark for
appraising the novelty and or complexity of his or her own work is therefore likely to

° William Forsythe interviewed on BBC Radio 3 by John Tusa, 2 February 2003. The interviewer
refers to another unnamed source. http://www.bbc.co.uk/radio3/johntusainterview/forsythe_transcript.
shtml

** These findings provide some experimental evidence for the MAYA, Most Advanced Yet
Acceptable, principle coined by the American industrial designer Raymond Loewy.
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increase over time. Similarly critics, whose job itis to watch and critically evaluate dance
performances, are likely to have a different benchmark than the average person in the
audience.

Structure can be narrative, as in the work of Pina Bausch and Sasha Waltz, or purely
spatiotemporal, as in the work of Merce Cunningham and Lucinda Childs. The tech-
niques introduced earlier to bring variation into a movement sequence can also be used
to add structure. We can also invent some new rules and techniques. We could alter-
nate between performing at a point in space and along a line. We can divide the stage
into left and right and front and back and perform different movements in different
regions. By thus emphasizing geometrical relations and the ‘spatiality’ of space, the
audience’s awareness of space may be heightened.

With the help of these techniques we may have succeeded in bringing some struc-
ture into the dancing, but that doesn’t necessarily make it interesting. What we need is
judgement. Up until now I have assumed that our dancer entered the stage unprepared
and that she is just dancing around or ‘improvising' as this is called in dance and theatre.
We can also put ourselves into the seat of the audience and rehearse the piece. We can
try out different beginnings and endings and different movement sequences, which we
can fine-tune to the desired effect, judging every subsequent rehearsal in an ongoing
trial-and-error process. As I would argue, this is how most choreographers and danc-
ers work, whether the breakdancer wishing to impress his friends at their next meeting
or the poledancer who uploads a video of herself on YouTube to show off her skills.

Journalists always like to know where an artist gets his or her inspiration from and
mostlikelyitis something audienceslike to knowas well, since itisa question I am often
asked in one form or another. My own work is not an illustration of my research and
I don’t take any direct inspiration from what I've read and learned. This may sound
odd. Of course I carry it with me, but there is so much that I carry with me. Inspiration
may come from anywhere and may strike at any time. When I start work on a new
dance production I may have some ideas, but the actual work is created in the studio,
not in my mind. I totally concur with the American choreographer William Forsythe,
who once said in an interview that on day one he usually tells his dancers he has
absolutely no idea what he is doing because he has never made this ballet before.”

In a recent review of a performance by the New York City Ballet of Balanchine’s
Agon (1957), one of the greatest ballets of the twentieth century, Clement Crisp, dance
critic for the Financial Times, wrote that ‘after half a century it remains an innovative
marvel, questioning and discovering, time-travelling still, and still light-giving* (Crisp
2008). In an article for the New York Times, dance critic Anna Kisselgoff once wrote of
Merce Cunningham, that ‘his idea that any movement can follow any other symbolizes
the discontinuity of our time’ (Kisselgoff1992). When I read such statements T am often
reminded of a remark by Susan Sontag: ‘interpretation is the revenge of the intellect
upon art’ (Sontag 1966). Leaving aside the question whether our time is discontinu-
ous, how can dance symbolize it? And how can dance be questioning, discovering and

" William Forsythe interviewed on BBC Radio 3 by John Tusa, 2 February 2003. http://www.bbc.
co.uk/radio3/johntusainterview/forsythe_transcript.shtml
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light-giving? How can a dancer by ‘writing with her body (.. .) suggest things which the
written word could express only in several paragraphs of dialogue or descriptive prose’
as the French poet Stéphane Mallarmé wrote? (Mallarmé 1886/1983).

Suppose we want to render the idea of futility in dance. The archetype of futility is
perhaps Sisyphus, who was forced to roll a rock up a mountain slope. But every time
he neared the top it would roll down again. With this in mind we could have a dancer
try and then try again, without ever succeeding. But try what? Since we have restricted
ourselves to movements, we could choreograph a movement sequence and have the
dancer perform it several times in a row. After each attempt she stands still, her head
slightly tilted sideways, visibly breathing, as if reviewing her movements. She walks
back to the starting position. Once or twice she may break off the sequence in-between,
asif realizing that she did something wrong. Perfection in dance is unattainable. It may
be what, in ballet, dancers strive for, but the perfect arabesque, épaulement, or attitude
does not exist. It is an idea.

Let’s review what we have just proposed. We started with a familiar scenario, which
we made more abstract. We then added some familiar poses. Throughout our life we
witness countless events; some are regular, others singular. We know of many events
how they unfold and we understand the emotional impact if there is one, even if we
ourselves have never experienced it. Through experience we acquire habits and knowl-
edge of the world around us. When watching an action movie we know that the hero
will eventually prevail. When we brush our teeth and get dressed, we do so in more or
less the same order every day. All of this is laid down deep inside our memory in the
form of templates, action scripts, and scenarios.

We also instantly recognize emotional body postures expressing fear, joy, aggression,
anger, or sadness (de Gelder 2006). One consequence is that if we don’t want the audi-
ence to get emotionally involved we should take great care to avoid familiar gestures.
This is why Merce Cunningham frequently uses random procedures to determine
the order of movements. One of the classic experiments in experimental psychology,
in which the participants watched an animation movie featuring some geometrical
figures, showed that people even attribute intentions, desires, and fears to inanimate
objects (Heider and Simmel 1944). So we can surmise that they will do so, too, when
watching people perform more or less abstract movements outside of the context of
everyday life. This is one reason why the work of Merce Cunningham can still have
great expressive power.

Asyou’re reading this you may have formed an image of the scenes I have described
thus far. If you didn’t, you will when I tell you to do so. Picture an empty stage. After a
few seconds the dancer reappears from the back end of the stage and walks in a straight
line to the front of the stage, where she stops. She stands facing the audience, crosses
her arms in front of her body and slowly begins to pull up her shirt, baring the upper
half of her body. When you picture the stage or the dancer you will form a visual rep-
resentation in your mind. When you picture a movement you form a motor represen-
tation. Neuroimaging studies have shown that mentally rehearsing a movement and
reading action verbs such as walking or throwing activate motor regions in the brain.
So, what about watching movement?
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Inanintriguingneuroimaging studyresearchers compared the brainactivity of ballet
dancers and capoeira dancers as they watched short videos of each others’ movements
(Calvo-Merino et al. 2005). They found greater activity in parts of the premotor and
parietal cortex when dancers watched movements in their own style. In a follow-up
study the authors compared the brain activity of male and female ballet dancers as they
watched short clips of gender-specific movements (Calvo-Merino et al. 2006). The
idea behind the experiment was that both male and female dancers are equally visually
familiar with all movements, because they take class together, but they don’t perform
allmovements. The authors found greater activity in parts of the premotor and parietal
cortex and the cerebellum when dancers watched their own gender-specific move-
ments. They concluded that ‘observing an action can activate the corresponding motor
representation’. But what if there are multiple dancers in your field of view (Fig 26.2)?
Is there really a motor representation for each movement? I doubt it.

In recent years, so-called motor theories of cognition have become increasingly
popular in cognitive neuroscience. According to one version of this theory we under-
stand others by simulating their actions (Blakemore and Decety 2001). With reference
to Freud’s book on jokes, the French neuroscientist Marc Jeannerod gives the example
of watching a clown:

pretending to make an enormous effort to lift an apparently heavy object and then falling
on his back. We laugh because we have created within ourselves an expectation by simulat-
ing the effort of the clown, and we see something that is very different from the expectation.
The effect we see is at discrepancy with respect to our internal model, and this is the source of
comedy. The simulation of the action we observe does not meet the expectation.

(Gallagher and Jeannerod 2002)

The discovery of mirror neurons, a class of neurons in the ventral premotor cortex
of the monkey brain that respond both when the monkey performs and observes a
goal-directed action such as grasping a raisin, added considerably to the popularity
of simulation theory (Gallese et al. 1996). Various neuroimaging experiments have
since provided tentative evidence for the existence of a similar mirror system in the
human brain (for a review, see Rizzolatti and Craighero 2004; Tacoboni 2005). As yet
there is little hard evidence to support the claim that the mirror system contributes to
our understanding of the meaning and intention of observed actions (Dinstein et al.
2008). Some caution in interpreting these findings is therefore warranted (Jakob and
Jeannerod 2005).

I once believed the mirror system could provide the basis for an explanation as to
why dance can be fascinating to watch (Hagendoorn 2002; 2004b), but I have since
become more sceptical. I wonder how the mirror system might contribute to the
perception of the concurrent movements of multiple dancers, and how it could
account for our understanding of the simultaneous pushing and pulling in a duet.

After another brief interval our dancer returns to the stage. This is our little trick
to connect disconnected scenes and to give the audience some time to breathe (and
cough). The dancer is carrying a portable music player. Music can be a means to
amplify reality, to envelop the audience in moods and waves of feeling. Only few
dance performances are performed in silence. I've got nothing against music, I enjoy

Bacci and Melcher-Ch-26.indd 524 @ 2/4/2011 5:13:45 PM



%UP UNCORRECTED PROOF — REVISES, 04/02/2011, GLYPH

DANCE, CHOREOGRAPHY, AND THE BRAIN 525

listening to music, or some music sometimes, but as a choreographer I've always found
it somewhat disconcerting that dance in itself isn’t strong enough as a stimulus to
capture and hold the audience’s attention for say 30 or 60 minutes. That this is so can
be inferred by adopting the line of reasoning popular in economics: if silent dance
performances would have immense popular and critical appeal, they would abound
and draw huge crowds.” Why isn’t this so when people can be immersed in a book
for hours on end? I must say that I myself rarely go to concerts, because I get bored
from just watching musicians play their instruments. I mean, do something visually
interesting on stage, like a dance performance! I'm afraid I don’t have an answer to
this question, but we can offer a conjecture on why music and dance seem like brother
and sister.

One of'the principal components of music is rhythm. Rhythm can be weak or strong,
dense or extended, single or multilayered, regular or irregular. Across cultures people
have been found to spontaneously synchronize their body movements to music with
a strong regular rhythm and a beat that is neither too slow nor too fast. Neuroimaging
studies have shown that the production and perception of auditory rhythms activate
motor areas in the brain (Janata and Grafton 2003). Interestingly, one of these regions,
the lateral premotor cortex, has also been associated with a number of sequential pre-
diction tasks (Schubotz 2007). Earlier, we saw how ata macro-level cognitive structures,
habits, and our own episodic memory create an expectation in us of how events unfold.
The picture that is beginning to emerge from studies of the premotor cortex is that,
at a micro-level, the premotor cortex extracts the sequential structure from a series to
allow the prediction of its continuation. Watching dance accompanied by music, on
this account, creates expectations in both the auditory, visual, and motor domain. This
may explain why dance and music go together so well. The expectations engendered
in each domain are mutually reinforcing. However, setting a step to every note in the
music may be too predictable and as a result may be experienced as boring.

It is now two days before the premiere and we sense that something is still missing.
It’s not quite what we wanted yet. Thankfully, our dancer comes to the rescue. She’s
a real professional. Dancers understand when you tell them not to go through the
movements, but to let the movements go through them. They know how to empha-
size a movement, how to add an exclamation mark here and a question mark there.
They know how to let a movement linger and how to alter its intensity. Of course
all of this is metaphor and somehow it has to be translated into motor commands.
An important concept in Graham technique, the movement system developed by the
American choreographer Martha Graham (1894-1991), is ‘contraction’. An example of
a typical contraction would be to imagine holding a very large ball and to then squeeze
it with the entire body. The opposite of contraction is release. Various choreogra-
phers have developed their own version of release technique. An example would be
stretching your arm and then letting go off the muscles in the shoulder. Gravity will
cause the arm to drop. These two examples may give some idea of how the quality of a

2 Some dance pieces are performed in silence, but their number is negligible.
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movement sequence can be modulated. The use of contractions gives movements an
angular look, while release technique tends to look loose and floppy.

We have now finished choreographing our performance. Whether it will be any
good is for the audience to judge and depends on whatever else they may have seen
and the mood they are in when they attend the performance. All we need is a title.
A title can be descriptive, Solo, or borrow from the title of the music that accompa-
nies it, like Violin Concerto. Titles can also be used to prime the audience. A good title
is ambiguous, mysterious, and open to interpretation. It raises the curiosity of the
audience. Let’s call the piece we just created To be is to be better than is not.* Coming
soon, to a theatre or a computer screen near you.
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