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Chapter 1: Neurodiversity
past and present — an
introduction to the

neurodiversity rea
Q?‘ O

By Damian E M Milton
The term ‘neurodiversity’ originated initially i %@e work of Australian
sociologist Judy Singer, who proposed it as cate or intersectional
analysis, and to suggest it as a banner ter: eme %ﬁg social movements for civil
rights for people with various devalued icall lled neurological conditions.
She based it on the concept of BlOdl@ﬁn road argument that the more
diversity within an ecosystem, t and sustainable it would be. She
did not define the term, thinkl%elf € nt, and moved onto the main body

of her thesis, which include@e aluﬁon of the social versus medical models of
disability, and also exp & @that perhaps an “ethnicity” or “minority”

model was better suite cond like “Asperger Syndrome” and “ADHD?”. This
idea was taken fur, h?by albelt often taking an approach more aligned with
the social model bili variations thereof — for example see Oliver, 2013).

Walker (20 gested using the terms ‘neurodiversity’, the ‘neurodiversity
movemen ?ﬁthe ‘neurodiversity paradigm’. Here neurodiversity is stated as a
‘brute’fact®hat all brains are to a degree unique, with the embodied development
of pe@being differently disposed in their experiences and actions. In contrast to
an individualised medical model of disability, which contrasts ‘normal’ development
with that of ‘abnormal’, traditionally framed in terms of deficiency and dysfunction,
such a view would not place value judgements of such diversity. The ‘neurodiversity
movement’ as a term having been adopted by those arguing for the equal human
rights of those deemed divergent from the idealisation of neuro-normativity. It is
perhaps the concept of the ‘neurodiversity paradigm’ however that has created the
most controversy (and misunderstanding) in this history, described by Walker as:
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1. Neurodiversity is a natural and valuable form of human diversity.

2. The idea that there is one ‘normal’ or ‘healthy’ type of brain or mind, or one ‘right’
style of neurocognitive functioning, is a culturally constructed fiction, no more
valid (and no more conducive to a healthy society or to the overall well-being of
humanity) than the idea that there is one ‘normal’ or ‘right’ ethnicity, gender, or
culture.

3. The social dynamics that manifest in regard to neurodiversity are similar to the
social dynamics that manifest in regard to other forms of human diversity (e.g.,
diversity of ethnicity, gender, or culture). These dynamics include the mics
of social power inequalities, and also the dynamics by which diverity, when
embraced, acts as a source of creative potential.” (Walker, 2014)0

The immediate antecedent to the development of the neurqdi ¥Ry @ment
could be said, however, to have been the coming togethe o@gmarll}\zutlstlc people
who were challenging the dominant ways in which au@—nad classified,

often referred to as the autistic rights and/or self-adyoca ent. Through
both online and in-person encounters, a small b M i ntial community
began to grow, such as through the online net of A%«(Autism Network
International) and InLv (Independent Living he ism Spectrum), and the
setting up of the Autreat conference iI[@ (a ter the Autscape conference

in the UK). These networks included as Jim Sinclair, Mel Baggs,
Donna Williams, Martijn Dekker and,Ju r (among others). A seminal essay

in this development was ‘Don’ , written by Sinclair (1992), in which
concerns were directed to th ts

ng autistic children.
‘Grant me the dignity o, S n my own terms — recognise that we are equally
alien to each other % nQ@ys of being are not merely damaged versions of
yours.” (Jim Sinclai

ers

Such work

a?c?ﬂowed by the publication online of satirical guidance in the

itute for the Study of the Neurologically Typical (Tisoncik, 2019),
erm ‘neurotypical’ and framing such ‘normalcy’ in terms of medicalised
symptomology. This was followed by campaigns critiquing the work of non-autistic-
led major autism organisations and campaigns that framed autism as a tragedy
and even epidemic.

This burgeoning of autistic culture and community has thus been central to the
formation of the neurodiversity movement, which can be seen both historically
and within this collection. Yet the concept of neurodiversity was never meant to
apply to just autistic people, and in more recent years more and more disability
advocates have found interest (and sometimes critique) in this movement and
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related concepts. Over 20 years since its inception, the neurodiversity movement
could be said to be ‘coming of age’ with a wealth of books, blogs, films and events,
and an ever-growing international reach. One can even see progression into

what might be thought of the mainstream media, especially in the UK with pro-
neurodiversity television series such as “The Autistic Gardener’ and the children’s
programme ‘Pablo’.

Since its inception, the autistic community and neurodiversity movement has

also provided a space for neurodivergent scholarship to emerge. Early examples of
this can be seen in the work of Dinah Murray (see Murray et al, 20 % Wenn
Lawson (2010) regarding the topic of ‘monotropism’ or an ‘interest%e of mind’
(captured in the next two chapters of this collection) and Scott son (2010)
regarding autism and quality of life. Other notable example e setting up of
the Autonomy Journal (Arnold, 2012), the AASPIRE gr ymakb‘et al, 2019),
work relating to what has been called the ‘double em a&rob B/(Mﬂton 2012;
Milton et al, 2018), influence through mainstream %ch ¢ ences (Robison,
2019), general texts on autism theory (Chown, 2(%)0 ti ork on autism
interventions (Milton, 2014; Kupferstein, 20 mo chntly regarding autism

and culture (McGrath, 2017; Yergeau, 2018; S, 20%93. This can also be seen
throughout this collection and particul fir tion of this book.
\
In recent times, neurod1vers1ty and epts have come under criticism
from various stakeholders. me c@ sm may be more well founded (e.g.
duced these concepts to simplistic

Russell, 2019), much of this @

mischaracterisations (for, \ ssggso which, see Milton, 2019).

This collection invol ree sﬁﬁons First there are a set of articles that explore
various concept@ on urod1vers1ty or aspects thereof. The second section
concentrates d experience of being ‘neurodivergent’, whilst the

third secti ts on the implications of neurodiversity and related concepts on

practicg ) ectlon such as this can be exhaustive of relevant topics, and it is
sugg ere that this volume be seen as complementary to other such collections,
part ly that of the Loud Hands collection (Bascom, 2012), the two autism and
intellectual disability annuals also published through Pavilion Publishing (Milton
and Martin, 2016; 2017), and the superb recent collection edited by Steven Kapp
(2019) reviewing the history of the autistic community and the neurodiversity
movement (including articles from many of the pioneers of the neurodiversity
movement). This book has thus attempted to collate work which seeks to explore
key issues and yet also point to the future and where the neurodiversity movement
may go from here, including chapters from a number of ‘up-and-coming’ voices.
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Chapter 2: Mind as a
[ J
Dynamical System —

° ° f °
Implications for autism
By Mike Lesser and Dinah Murray @
Autism & Computing, London, UK O
In the last 20 years there has been an intensive study o inea \amical
systems (Abrahams & Shaw, 1988; Allen, 1998; Eige &Qﬂ kler, N&3 Thom,
1975; Prigogene & Stengers, 1987). The flow of ﬂuid@

coll& of engineering
structures, the development of the phenotype frov genafype and human
imagination are examples. These systems, alt subj8et to smoothly varying

controlling parameters, exhibit sudden chan cluc%g the emergence of formerly
non-existent features.

. \Q
Such revelations of formerly 1nv1s1b alitj \Qa system mark are the

spontaneous appearance of ne
information as a locally con

rma@ e should beware of thinking of
qu There is no law about the conservation
of information. We shoul to erve the spontaneous appearance and
disappearance of informiation. O Q ere was no life on this planet. Once there was

no planet. Now all tlws eme@ed
Thelnt

We beliey, ?‘ ind models its environment, thus increasing the ability to predict.
We as t mind links sensation, both present and previous, with action. Our

mod@wdes a description of the underlying workings of Tolman’s cognitive map
(Tolman, 1948; Artigiani, 1993).

In our model, we describe the link between experience and activity by an algebraic
equation derived from ecological studies carried out by Peter Allen and Mike Lesser
(Allen & Lesser, 1991). In the ecological model, a fundamental and limited resource,
solar radiation, is competed for by a spontaneously arising hierarchy of life forms.
In our model, the fundamental and limited resource is mental attention. Mental

Note: the figures in this chapter are reproduced from originals which could not be enhanced in any way
to provide clearer images for the reader.
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events, which we describe as interests, using the word in its everyday sense,
compete for and consume attention. Interests are emergent properties of the
mental process.

Interests have the following properties:
B Interests may be more or less aroused.

B The degree of arousal of an interest is a function of the magnitude of its
emotional charge.

B Interests are aroused in as many different ways as there are emofiefs, but to
reduce the volume of computation, and simplify presentation, model
attraction, a fundamental reduction of all other emotions. O

Interests compete for attention, which they consume. ?\

The arousal of interests is modified by sensation.

Interests arouse each other. %
An individual’s personality is determined as m tv $ ern of the
interests’ inter-arousability as by the nat@ e'inte themselves.

Y

Interests engender activity. {\%

B Interests are consumed by the actn@hey\e&ender

A model of the j $$? system
The model is expressed aa&g}r of
f

Our mathematical mo

The arousal of interests is autocatalytic.

ally dlscretlsed differential equations.
st system is a densely interconnected and

highly diffusive matr @ss, the equations produce entities which are
recognisably dlstln one another and from their common background.
That is to say, de the ations’ strong diffusion terms, the model generates

a landscape inct features. We refer to these distinct features as interests.
Interest; ﬁs&ynamical objects, patterns of briefly stable flow, produced by fields
of posi%nd negative feedback and the accidents of history. They have no
independent existence. The particular role each one plays is dependent on the state
of the entire system.

Where: N = Attention, x(ij) = Interest, y(ij) = Activity, bx = the rate at which
attention becomes interests = the rate at which interest becomes activity, mx = the
rate at which interest arousal decays, my - the rate at which arousal decays, w = the
rate of positive feedback, f = basal rate of associational excitation of interests, p =
decay factor in resource overlap with distance, d = distance from x*jj) to X(i’j%)-
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dx; (1)

E - bf(xi,j+wxzi,j)+b 4 ((Xi-l,j+wxzi-1j)+(Xi+1,j+wxzi+1,j)
ZX _ePalijiy)
2 2 iy _
+((Xi,j-1+WX ij-1 )+(Xi,j+1+WX ij+1 )) 1 Nze.pd(iji'j') rnXi,j
i7

Q
( yQV} ok

& S
(o Vo WY )+ (6,1 g@@mﬂ )

N = attention e rat hich arousal decays
X, = interest he ra{eof positive feedback

Y, = activity @( i,j:i@ the distance between x and x,,,
b = the rate at which attent@ :Qe asl rate of associational
(\excitation of interests

becomes interest
s = the rate at which ilﬁ&st %\ = the decay factor in resource overlap
becomes attenti Q with distance

Q‘b’
Figure 2.1: M\/ D)@mical System

We mod% environment of mind by a small perturbation in the value of each cell
in tl@ ix at each time step. This is a strategy used in ecological mathematics
to creaé a neutral environment. We use this strategy in the version of the model

in the illustration in order to preserve its general features. In fact, we believe

that the environment of mind is not neutral but information bearing. Information
in the environment would be represented by a bias in the perturbation. Social
transactions are modelled by using the output of one model to contribute to the bias
of the input of another model with which it shares an environment.

, (1-
Sl CACT AL EREE
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The correspondence between model and mind

I said earlier that the value of a model relies on both its conformity to and its
difference from its object. Our model of mind differs from mind itself primarily in that
it is happening in culture space, and in the circuits of a computer, rather than as part
of our ideas about the functioning of a living person. The value of this difference is that
repeatable experiments can be performed with the model.

Clearly, however, what the model has to teach depends on the model’s correspondence
to its object. I will now survey some of the salient features of this model’s z@rmity
with the contemporary understanding of mind.

Mental development YO
t 6&3;1801‘37

We model the emergence of the landscape of everyday mindg io%g

input and the pertaining state of the system itself, whichss effactively its past. We

model three distinct learning processes. The result of ea hes@*ocesses is that

new interests become established in the system. Q\/
rix

2.1.2 N1V

Interests occupy more than a single cell in y are compound, various
and multifaceted, rather than homogen §~mo ic. They are gestalts rather
than ideals. New interests enter the sys as s@omponents of existing interests, as
differing aspects of the same thin,

O
Interests come into being @noﬁ(&\a process of intermittent, rapid and crisp
fi

bifurcations. The creati intter y bifurcation models the simple linear learning
process that might @Eﬁb avlovian. Such interests are spatially associated
within the model. @

A%

2.1.4

There is, ina Xizn to simple association, another way in which new interests may
come i@is‘cence within the system. The population of interests is occasionally
augment®d by the sudden emergence of clusters of new interests. Our growing ability
to describe sudden emergence — that is, how new attractors suddenly appear in
complex systems — is illuminating many formerly obscure aspects of the development
of natural objects.

We are beginning to learn how complex systems undergo transformations of their
fundamental identity. Furthermore, our ability to describe complex and sudden
emergence provides us with tools to describe the mechanisms that underlie
inspiration, insight and intuition, and to rebut the argument that mind is simple and
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linear. The equations develop smoothly but also generate discontinuities, modelling both
systematic thought and spontaneous mental creativity.

2.2

The propensity of the system to harbour new interests, and the consequent density or
quantity of interests present in the system at any one time, is a function of the strength
of the system’s inhibitory feedback fields. We believe that the density of interests
sustained by the system is of fundamental significance in the understanding of the
behaviours identified as, and associated with, autism. We will return to t%oint shortly.

2.3

Our model maximises its symmetry when it is unperturbed. That# y, whilst the
model is not being perturbed, it spontaneously seeks to minimjse tsinhformational

content. It does not do this by the simple extinction of inter: gett ) but

by minimising internal differences present in the entire 1@% systé If global
symmetry acquisition is the sort of thing that happe ou mg\@when we sleep,
then dreaming may be a vestigial awareness of thE\{o/

2.4
The one-dimensional Voltaera-Lotke equati%'\es %’clic attractor at equilibrium.
ib

Our (spatialised) version of the equation ibi micro and macro cyclic
behaviour. We speculate, therefore, t lic b
b

iours such as the sleep/waking cycle

and the breathing cycle may be genera ar mechanisms to rocking, flapping
and tapping. Cyclic behaviours % kin also be linked to such psychological
cycles as adventure/reassur tre@gressmn/forglveness We speculate that cyclic
behaviour may be part ge iy r than part of the play. In the very broadest

of terms we might say t e fe re just is not enough room for all the stuffin

our heads to goin s hn seems easier to imagine that our minds go round
and round. In m s we believe that the mental landscape is comprised

of processes rather than @es and that these processes are bound by strange cyclic
attractors r an by point attractors.

2.5

At tl@%ge in the development of our equations we have attempted to map only
essential mechanisms. Language and self are two areas of the proposed system which,
although not specifically modelled, require special mention. We believe that embedded
within the general interest system, most people have an elaborate sub-system of
interests which is what they know of language. The manipulation of interest systems is
an important function of language and a direct consequence of language as an amplifier
of the imagination. Embedded within the language system is an elaborate sub-system
which is what we think we know of ourselves. Language brings greatly enhanced detail,
durability and communicability to the system of self interests, but these interests are
identical in structure to the rest of the interest system.

1"



Chapter 2: Mind as a Dynamical System — Implications for autism

Ego, ourselves to ourselves, is not the prime mover in our model. We believe that

it is the alchemy of language which generates the apparently independent agent,
transforming activity into transitive behaviour. We think that the idea of the doing
and the done to is one way, just one amongst many ways, in which the world can be
imagined. In our model, ego is the spontaneous emergence of a system of images of
the imaginer in the imagination. Ego is an emergent property of language, far from
the central machinery of mind. In our model, social actions emerge from the play of
our interests, including self-interests, from our images of other people, and from the

situation in which we find ourselves (Murray, 1997; Stern, 1985).

26 S
Although this model owes little to Freud, we feel that a plausible of mind
should provide some account of the notion of the unconscious mai d the idea of
psychological conflict. We do not explicitly model the uncongei min owever,
we propose that just as a minimum level of arousal of an int€rest is required

to trigger an activity, there is a level of arousal so low it fai %‘trigger

awareness. We do not see this threshold as being s}@ S , but imagine that
interests at a certain low level of arousal exist aQe rne@‘our mind in the same

way we may just see something from the cor@

f B W
Figure 2.2: A computer graphic of development of interest system showing
sudden events A. With added language system B and ego C.

12
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Levels of Unconscious, Conscious and Activating Arousal

Action

Consciousnhess

Figure 2.3: Consciousness 6‘ \\
N
Interest syste (\Q

Among sub-aroused inv%t ar;e‘\@se at the vitally important interface with
motor and other low unctm\ls. This interlace requires interests at minimal
emotional arousal, ain {Q'OW the threshold of consciousness. Indeed, its
functioning is ofte paired by continuous awareness, as the sportsman or the
artist will sévrn our model, competition between interests is not a symptom of
mental digeae, but the fundamental condition of a functioning system. Behaviours
are v whose components are conflicting interests. Psychological conflict does
not %’unless attractive and aversive interests are simultaneously aroused.

2.7

The final area of correspondence that I will mention in this brief overview is
biochemical. There is a parameter, N, in the model that controls the amount of
attention available. Attention is the primary resource of the model. Increasing the
value of this parameter N increases activity, without affecting the state of the model
in any other way. This may be an idealised representation or an increase in the
quantity of available excitatory neurotransmitters.

13
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3. Born to Forage — a Model of Autism

I have outlined some of the areas in which our model resembles everyday mind

to make it easier to understand what 1 mean by the model having an Autistic
calibration. We believe that the attention tunnel or Monotropic Condition is a
central feature of behaviours in the Autistic spectrum (Abrahams & Shaw, 1988;
Williams I, 1994; Walker, 1997), In our model, the degree to which a mind exhibits
the Monotropic Condition is controlled by a single parameter, Ro, which governs
the strength of the feedback between interests. If the parameter Ro is set to a low
value then many interests are aroused to a moderate degree. If Ro is se h then
a few interests are very highly aroused. When many interests are a ultiple,
complex, behaviours emerge. When few interests arr aroused the %ntensely
motivated, behaviours are engendered.

(Abrahams & Shaw, 1988) Q?\

Everyday Parameterisation
Lvervaay rarametenisation 2>+

Figure 2.4: Broad arousal

Our understanding of the mechanisms which underlie the attention tunnel

have informed our intervention in cases of diagnosed autism. Our work with the
animator Ferenc Virag emerged from our attempts to, start where the child is, to
enter his attention tunnel, to share with him a set of mutually aroused, common
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interests. Our choice of the personal computer as the environment in which to set
up the attention tunnel also sprang from our understanding of these mechanisms
(Lesser & Murray, 1997).

However, in addition to providing a theory which can be tested by experiments,
certain general features of the situation have recently become apparent. We observe
that, in the model, the Monotropic calibration is a particular region in a continuum
of types of mind which includes everyday mind. We observe that the Monotropic
Condition is merely a possible calibration of the model. It is not asso %ﬂl with the

content, or arrangement of the contents of the model. @

A theory of autism

It seems to us that the autistic spectrum of behaviours is_ev ce extreme
of the normal distribution of types of mind that we Wou\Q{pect d, given

the environment in which the human race has evol t 18 opt1m1sed

for searching for sustenance in a dangerous environ ch resources are
scarce. The attention tunnel which links the &ﬁ to the prey must

be optimised for the immediate high-gain, h isk opportunity. It must have a
propensity to accept what is seen, even w is ¢ adicts what was formerly
thought to be known. {\

It must be sensitive to 1mmed1at @ \qf?ﬂan to pre-existent or received
information, sensitive to clue e food resources might be concealed,
rather than to knowledge o @re foodSis presently known to be available. Such a
mind must have a prop, or.a rather than literal information. It is a mind

adapted for heterodq%{a er orthodoxy

Such a mind see e Wlll to error, but is in fact the only sort of mind
capable of dlS ies tP@go beyond the known and transform situations (Allen
& Lesser, 1 nly error making leads to metamorphic discovery. In the light
of this u% anding, several paradoxes of the condition become less puzzling.

acity for a high degree of sensory acuity is essential in the hunter. Spatial
ablhtl are an obvious requirement. The ability to endure pain, to ignore the
agony of the long-distance chase and to go without sleep have also emerged in the
selection process.

The skills required in food foraging are similar to those required in war. The stories
of Enkido, Achilles, CuChoran, Hercules, Perseval, boy Cornwall on the burning
deck, and many other military heroes provide a lexicon of aspects of the syndrome.
The stories of heroes also provide examples of exploitation of the weaknesses
inherent in the condition. We believe that, where there is the capacity for extreme
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depth of arousal, there is often less capacity for breadth of arousal. The advantages
of adaptation for depth, not breadth, of awareness are apparent in the field not in
the camp, at the edge not in the centre, in crisis not in stability. People with the
ability to concentrate very hard typically lack the capacity to sustain large numbers
of simultaneously aroused interests.

People with the capacity for great depth of interest, adapted for pathfinding at the
edge of the known, are poor at elaborate low risk/low gain social activity. This is
because language and self are the most dense and complex areas of the interest
system, requiring maximum breadth of modelling. We postulate that %1
language tasks as they are habitually performed may require more @t of
arousal than is available in some interest systems. Many of the pfo s in relating
to society experienced by people described as autistic are the f different
modalities of language use and of the modelling of the self, and b\:vords
between. Ql

&
ind@onsists of people
inc&

es those most highly

The other extreme of this normal distribution of t

with very broad but not very deep minds. This

rewarded by society, chat show hosts and politi . Su&'ﬁpeople do not possess

outstanding specific talents, but have gre§~ ity t el other people, giving
na

them power to manipulate social, rath%t c‘q@ situations.
W

s for @h a cure can be discovered (Jordan,
1bed as autistic a cast of mind that

We cannot think of autism as an i
1998). We do however observe j ple (?

renders them unsuitable fo tio? orms of employment. However, we

see this economic frame feren olding the key to a happy outcome. In
benign circumstances, ?p)e Witb&\le capacity for deep concentration have a
great capacity to lear ills Ql@fl are beyond the broad mind. Mass production
culture may have de e(@e deep minded of occasion to contribute to society as
the pathfindegs t ysical Tesources, but it has opened a vast spectrum of new
opportuni;ceﬁ 1s the deep mind that has the capacity to read, understand and
apply t nical manual, to enter into the intricate labyrinth of the logic of the
integra ircuit and the computer program. It is the forager mind, insensitive
to the way everybody knows things should be done, which creates the paradigm-
transforming technologies.

Appropriate education would enable many ingenious and creative people who are
now totally excluded from the mainstream of society to contribute to the economic
and cultural life of the community. Education based on understanding could
transform this apparent problem into an opportunity.
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