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INTRODUCTION

Prelude

Your mind engaged with mine the moment you picked up this book. The
words here came from meanings I have made, but what they mean to you
will be the work of your own mind. There is no direct transfer of meaning
between us — according to cognitive science. Your meaning and mine is
self-generated because we are autopoietic (self-producing) systems. Each
of us has a mind of his own — or her own, as the case may be.

Yet this same science shows how utterly dependent we are on
making connections such as this. Our minds and bodies enjoy this
autonomy only as long as we are connected propetly to what is around
us. To have life we must be an integral part of some larger system, yet
remain self-governing. We are like the seeds in a pod, the birds in the air
or the fish in the water — individually endowed with a life force which
relies upon our relationship with the world in which we live. You
probably know the bitter-sweet feeling of having to fit in with your
community while trying to be yourself at the same time. This is the
central theme of my story about our amazing, life-giving mind.

The engagement of minds makes life interesting; it leads to the idea
that perhaps everything is interconnected. Whether your thinking about
this comes from the language of quantum physics, the poetry of Native
American elders or from ancient Eastern texts, or somewhere else,
chances are you have a sense that everything each of us does will affect
other people and the environment in which we all live. But how does this
work? There are new theories about invisible fields and forces that may
connect us, which are interesting, but the real issue in this book is our
everyday practical experience of this intriguing and mysterious
interconnectedness.

What makes life meaningful, as well as interesting, is the colourful
potpourti of feelings that accompanies the engagement of our minds.
Sometimes I feel the warm comfort of intimacy and know exactly where
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I belong, but at other times I feel so isolated and lonely I would say John
Donne was wrong to think that ‘no man is an Island.” Quite often we feel
frustrated about things happening around us that affect our lives yet
seem to be beyond our control.

Most of us recognise a need to cooperate to some extent, but our
culture tends to worship the individual and emphasise self-interest,
particularly in the more affluent societies. This fuels greed and
exploitation, which excites us, but it also tears the fabric of our naturally
harmonious social nature.

We are concerned about the health of our natural environment and,
for that matter, ourselves, despite great technological advances. Ill-health
of the mind is certainly not decreasing, nor are modern diseases of the
body such as our over-straining hearts, self-harming immune systems and
those errant cells called cancer that appear without warning. To a biologist,
cancer is an example, at the cellular level, of selfish behaviour overriding
the needs of the larger body to which these cells belong. Cancer cells do
not know when to stop multiplying and growing as normal cells do.

The balance between self-interest or self-preservation on the one hand
and community welfare or survival of the species on the other is an issue
both scientific and philosophical. New biological research reveals a lot about
how we deal with this. There are also imponderable questions about what
makes life meaningful and where real satisfaction might be found. My aim is
to bring these two a little closer together in an explanation of mind and love
that is set squarely in the context of our everyday experience.

There are two scientific breakthroughs which make this possible
today. The first was a paradigm shift in biology that was born over 30
years ago with the idea of autopoiesis. This has influenced the course of
cognitive science in a subtle rather than a dramatic way. The second has
occurred, sensationally, in the last five years. It is the advent of a ‘social
neuroscience’ based on the growing realisation that our brain and
nervous system are intrinsically social organs; in Daniel Goleman’s
words, we are ‘wired to connect.’

New findings about the emotional basis of all mental engagement
go a long way toward explaining human cooperative behaviour, altruism
and love. Not only are we a peculiarly care-giving species, but the
emotional state that we call love may well have been the secret of our
survival as a species up to this point in time. ‘Feelings are what matter
most,” Charles Birch has written, and if we are to speak about human
experience, who could argue with that?

* * * * * * *
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It’s a fair bet that you and I are the world’s greatest experts regarding
one matter only — our own individual experience. Whatever you tell me
you have experienced, I cannot deny that it happened. This is so even if
I have never experienced it myself and don’t understand what it would be
like. The way you described it to me may not make sense in terms of my
experience, but I can’t prove that you are wrong. Perhaps I could explain it
away as an illusory experience because it does not correspond to the reality
that I know. Still, your authority on the matter — or mine if it was me —
cannot be negated. On all other matters we cannot be so sure.

We attribute authority to many affairs of the mind and our mind
seems to rather enjoy this. One of its abiding pleasures is to make
explanations about itself. The bedazzling circularity of this cannot be
avoided so we might as well put it right up front. These self-justifying,
self-admiring or self-deprecating explanations come in various guises:
from science, philosophy and religion, which are three different ways we
exercise our individual minds to work together in the world.

Philosophers develop far-reaching concepts or ideas and then talk
about how these apply to different situations we encounter in our
experience. These are not the truth; they are a particular way of using the
mind in which the principle is paramount and the experience either fits
or does not fit with the principle.

Scientists do almost the opposite of this. They try to keep a
completely open mind about what the principle or law of nature might be
and they frame hypotheses, carry out experiments to test the hypotheses,
and use this evidence to prove that a certain mechanism is operating in
that situation. This is not the truth, either, because science keeps coming
up with new hypotheses and new evidence to disprove previous ones and
thus yield new explanations. In both cases these ways of using our mind
are ‘works in progress.’

Whereas scientific and philosophical ‘truths’ are always provisional,
a religious ‘truth’ is a matter of faith and is not subject to argument using
the human mind. There are so many things our mind simply does not
know, which we have to deal with somehow. The way we have chosen to
do this through the centuries is mostly by religious practice of one sort or
another. This is less pronounced today because many people worship
science or Capitalism instead of a God in a church, but it is still some
outside authority in which we put our faith.

In keeping with my own life experience, the ideas sketched out in
this book come predominantly from science, are stroked here and there
with philosophy and brushed very lightly with thoughts about religion.
But rather than worship religion, philosophy, or science for that matter,
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I want our human experience to take centre stage so that it will be the
reference point for what I am explaining.

Human experience is the summation of everything we think, feel
and do; everything we dream about, sing about, talk about and wonder
about or simply enjoy or suffer or disregard, every day of our lives. It’s
what we are as human beings. Sometimes it’s described as everything that
happens to us, as if we are merely passive recipients rather than active
creators of the process of life. This stems from the fact that we like to
observe ourselves thinking, feeling and doing, which is obviously not
quite the same as actually experiencing it. Then we have an insatiable
desire to explain what we observe as if this will make it a better
experience. And somehow it does.

Explaining our personal experience is the subject of this book. In
fact its basic premise is: all that we humans ever explain is our experience
and we have only our experience with which to explain it. We often say
we are explaining something else, but if you boil it down, it is only our
experience of that something, which could be what we’ve heard, read or
thought or even imagined about it, if we haven’t encountered it directly.
The only resource we have to draw on for this explanation is our
experience. Whatever we perceive, we can only explain it from our own
individual perspective, even when we claim to be all-knowing. We often
use our first-person mind in the third-person grammatical sense.

This approach I am taking goes back at least as far as John Locke
and echoes the pragmatism that William James applied to studies of the
mind over a century ago. Focusing on the way things appear to our mind,
it could also imply some elements of phenomenology. But the most
appropriate historical root for what I'm writing here is the process
philosophy of Alfred North Whitehead, because its development in
recent decades has moved us closer to being able to amalgamate first-
person and third-person explanations into a meaningful whole.

Whether you want to come with me in this direction will depend on
your world view. There are probably as many world views as there are
individuals, but to illustrate how powerfully our mind uses language to
determine our options, I will give you three from which to choose. The
first choice is between modern and post-modern. Modernism began
when the scientific method we use today came into being about 200 years
ago; it is essentially mechanistic and materialistic. Post-modernism
emerged during the last century, in certain fields, to reinstate
metaphysical ideas such as purpose, values and subjectivity, even
including ironic self-reference and absurdity, which we can hardly avoid
when we talk about our mind!
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If you choose post-modern, you may consider yourself either a
‘deconstructive,” like many academics, or constructive and ecological,
which is the approach I take in this book. Post-modern ideas can either
be deconstructed towards their extinction or constructed into a bigger
picture that includes science, but extends beyond its reach, because it
draws on the whole human experience.

The 21" century genre within which my story might be expected to
fit is Integral Philosophy, which deals with the ramifications of an
‘integral consciousness.” Springing from Hegel and Bergson, through
Whitehead and others, this has been developed by Clare Graves, Don
Beck and, most volubly, by Ken Wilber, into an academic discipline that
describes an evolving consciousness which will eventually transcend the
objective/subjective duality to form an integral spirituality.

But my book does not quite fit there because it deals with the
practical emotional basis of this evolutionary trend as it plays out in our
daily lives. The hierarchical models and academic jargon of this new
discipline are not included here because they are not central to our
human experience.

* * * * * * *

My field is biological science, in particular animal physiology and
behaviour. This book grew out of courses I have taught on mind-body
science, half a lifetime spent doing research into the causes and
consequences of stress in animals and an abiding interest, which is not
unusual for human beings, in the workings of the mind and the
experience of love. It owes a great deal to the influence of Humberto
Maturana, whose ideas opened a door to a new way of thinking about the
biology of cognition and a new understanding of what is special about
the human mind.

When Maturana and Francisco Varela published _Awtopoiesis and
Cognition in 1980, a new path was created for biological science to explore
the human mind. But surprisingly few have taken this path. The
somewhat eatlier, parallel development of a second-order cybernetics by
von Foerster, Bateson, Beer, Pask and others is a similarly inviting track
that has not become a major highway. Those of us who know these
tracks speak highly of them and I rely heavily on what I've found there in
this book.

I think ideas take hold according to the culture in which they are
born and some of these ideas did not suit the prevailing social systems,
which emphasised the principles of control rather more than the
principles of cooperation. Nowadays, these various tracks are joining up
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with the exciting new pathways of ‘social neuroscience’ and so the
biology of cooperative behaviour and human consensuality is coming to
the fore again.

The breakthrough I experienced after first hearing and meeting
Maturana and starting down this path was that we could at last get to the
nitty-gritty of explaining everyday human experience. Science has
produced wonderful models such as quantum fields or parallel processing
for the brain and mind. Its blending with medicine that is called
psychology has a proud record of observing, analysing and classifying
human behaviour. Biochemists have discovered ‘molecules of emotion,’
and clever people can make intelligent robots that think like they do. But
you and I don’t use much of that science as we get ourselves out of bed,
onto a train or up a ladder or into a studio, office or farmyard and live
out our normal day — having an argument, wondering why we made that
decision not another, why we feel sad or excited and how to tell someone
we love them, or we don’t.

Recently, the full weight of scientific materialism has been directed
toward explaining the human mind as entirely the product of molecular
processes in the brain. If that succeeds, the post-modern world view will
have some explaining to do! The main argument science has always had
with post-modern biology is that ‘vitalism,” the idea of a metaphysical life
force, conflicts with the scientific principle of mechanism. By following
what Iloosely call Maturana’s biology, which is scientific therefore
mechanistic, I will not need to invoke any ‘élan vital” Instead, I am simply
saying that any scientific explanation of mind will be incomplete. Anyone
can add to it according to their own beliefs.

Ways of getting at the mind, scientifically, may be top-down or
bottom up. Maturana’s is the latter. Sometimes called the biogenic
approach, it starts with the basic facts of biology and works upwards
to the particular human case, thereby asking psychological questions
as if they were biological questions. Maturana did not begin with the
question: what is the human mind? He asked: from the first living
things up to today, what must have happened so that we ended up
with this marvelous human mind? In other words: what is its
biological basis and what are the biological principles by which it
operates?

The mind of humans is cleatly quite different from that of any other
species, but its evolutionary history can be traced right from the roots
through all the branches of what we might call the ‘tree of knowledge.’
Our very latest ideas about what mind is and what it does are creations of
our own biological process, so we need to understand that process.
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The other exciting impetus I gained from the paradigm shift created
by Maturana and Varela was the hope that biological mechanisms could
now be integrated more closely with the big psycho-philosophical issues
such as: what is human will and what is love? What drives us to do what
we do as human beings and where do we find satisfaction for our deepest
yearnings? The new concept of autopoiesis, as it related to mind,
suggested different ways of thinking about love and will and the way we
make meaning of our lives — what the Greeks called /ogos — as we trudge
the muddy ground of co-existence that is our everyday experience. It
seemed we could now close the gap a little between biological science
and some age-old questions about the meaning of life.

Several recent books will testify that other neuroscientists have
followed a similar path. But it is the way Maturana and Varela equated
mind with life (‘cognition and the realisation of the living’) that I think
is crucial in our efforts to integrate bio-logic with /ogos. They made it
casier to see how the river of life and the river of mind run together,
from an unknown origin as a tiny trickle, through various rapids on to
flowing streams, to an ending in some vast ocean. Will and love are the
two strongest currents in this flow. They are not opposites, though they
can disrupt and block one another, creating the eddies and whitlpools
of life. The task of consciousness, as Rollo May put it, is to unite love
and will.

* * * * * * *

The first four Chapters of this book deal with the process of
perception in our everyday experience. Fritjof Capra said that all our
problems are problems of perception and I agree with that. What we
perceive ourselves and our world to be is the core business of our mind,
obviously. So are the actions we take, the words we think and speak, the
decisions we make, the memories we create and our wishes and
aspirations. All these are drawn together by the term, cognition, which
comes from a Latin word that means: ‘to know.” I use the term, knowing,
throughout this book as the main descriptor of the process of our mind.

Knowing is not simply the acquisition of knowledge in the
conventional sense. There is a difference between knowing about
something and knowing something directly, as we do from our
experience. Everything we do arises from our knowing, but not
necessarily from conscious awareness. There are sub-conscious elements
of knowing, which may be labeled intuition or conditioned reflexes or
even instinct, in some explanations, but are simply aspects of knowing
for me.



8 MIND and LOVE

It is a feature of our use of language that we cannot consider
knowing without being aware of not knowing. Our mind operates at the
interface between knowing and not knowing, combining certainty with
uncertainty — what we call knowledge with trust and faith. The sequence
of ideas in this book is from known facts about sensory perception
through to mysterious aspects of our experience connoted by a ‘cloud of
unknowing.” This is a spectrum of mind ranging from the material to the
non-material, the physical to the spiritual, or the known to the unknown.
There are seven distinct aspects of knowing along this continuum. These
early Chapters deal with the first three.

Throughout, I have situated the process of mind in its social
context. We do our knowing individually, but we cannot do it unless we
interact with other people and our world. Because it is a process,
knowing occurs — and our mind exists — through this interaction, not
simply within the confines of one’s head. Our mind is to be found in
what happens at the interface between one’s self and everything else.

The basic principles of this biology of cognition are outlined in
these first four Chapters. The key concept is autopoiesis, which means
self-producing. We re-create ourselves in each act of knowing, but we
could not do this in isolation. So the work of our mind is to keep us
connected to our world without giving up our individual existence; that is
its formidable challenge.

We do it by making meaning, which is probably the first thing you
would expect your mind to do. We will see that the corollary of
autopoiesis is the idea of structural coupling and operational closure,
which explains why we have to make our own meaning. As cognitive
beings we require our own knowing, not someone else’s, to determine
our self-renewing existence.

In Chapters 5 — 7 we look at how language works in this respect
and the way our mind is shaped by the metaphors we use. Metaphor is
far more than a decorative figure of speech. It creates bridges of
meaning, enabling us to understand one kind of thing (or experience) in
terms of another. The picture we will create of the nature of our mind
depends entirely on the metaphorical structure we choose to employ.

Science, like all the ways we use our mind, is metaphorically
constructed. The concepts of space, time and motion are fundamental
patterns in our mind that enable us to make meaning and explain our
experience. The reality of these constructs is not at issue here. By saying
our experience is real we are saying that space, time and motion are real.
Facetiously, we might say that our appreciation of time spares us the
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experience of everything happening at once and our awareness of space
avoids the worry of everything ending up in the same place!

Space, time and movement are the mental manifestation of that
sense of separation and togetherness — individuality and belonging —
which is our human experience. They enable us to paint a picture of the
human mind as a rather incredible connectivity device.

First, our mind locates us in space and time, in relation to everything
else. Then it acknowledges that we are moving — and so is everything else.
We are here, not there, but we are not stuck here — in fact we can’t remain
here even if we wanted to. Our mind constructs the delightful paradox that
each of us is a significant entity in each moment, yet we drift in the currents
of a larger stream over which we have little control. That there is constant
motion and continual change is an entrenched idea across all cultures from
Blackfoot Indians to Eastern mystics to Greek philosophers who said we
could not bathe twice in the same river.

As we change we must remain connected and preserve our identity.
We must always be unique because coming to equilibrium would make us
one with our surroundings thereby destroying us. So our mind is driven to
make the appropriate connections by the experience of difference between
ourselves and everything else.

This picture of mind as connectivity helps to explain how our brain
and nervous system, with a host of neuropeptides and other molecules,
create patterns of connection within our body that will parallel the
connections we make with the outside wotld. The connectivity of mind can
be applied from ‘neurons to neighbourhoods,” as one brain scientist put it.
In Chapters 8 and 9 we see how these physiological patterns affect our daily
experience, which reveals some surprising facts about our decision-making
process and the nature of free will.

Chapter 10 introduces the emotions, which are the fourth aspect of
knowing. All our interpersonal activities involve mutual triggering of
emotional changes within each other’s brains and bodies. Unlike any other
species, humans have an abundance of special ‘spindle’ cells in the brain that
create immediate emotional linkages between us. Other cells called ‘mirror
neurons’ predispose us to mimic the actions of another person, including
facial expressions, which are the most emotionally sensitive of all.

Because emotions are not highly acculturated like language, they are
much more universal. Our emotional mind is much older in evolutionary
terms than our rational mind. In fact, it was from emotional interaction that
symbols and language first developed. Emotions provide the meaning and
the values we create in our experience; they are our signs of commitment to
others and the source of our moral intuition.
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We will see how all our feelings are bodily predispositions to our
actions. The way they determine our relational space tells us a lot
about relationships and interpersonal communication. We will then
come to see what is so special about the human mind, compared to
other species, when we consider the way emotions and language are
intertwined.

In Chapter 11 we look at the later stages of the evolution of our mind
from primate ancestors and also its development from babyhood until old
age. The recent evolution of our mind is a history of increasing neoteny,
vulnerability and intimacy. It was social pressure that contributed most to
the enlargement of our brains. Babies cannot develop the human manner of
thinking without the emotional connectivity that flows from love. In
Chapter 12 we consider the nature of love and to a lesser extent the nature
of fear because these two emotions have been the most influential in
shaping our mind.

Chapter 13 is about decision-making in the present moment and the
tricky business of free will. The folly of self-will and the way in which
love and will support one another constitutes the fifth aspect of knowing.
In Chapter 14 the difference between knowing and knowledge and the
nature of intelligence and wisdom are discussed. The sixth aspect of
knowing is the way in which our networks of conversation create the
culture in which we live.

Our inquiry becomes more reflective as we move further from the
material end of the spectrum of mind to the non-material or spiritual aspects
of our life experience. Spirituality is not amenable to scientific explanation,
but acknowledging it as part of our experience is the subject of the seventh
and final aspect of knowing in Chapter 15.

The remaining three Chapters are about the application of these
principles in coping with stress, in personal relationships, and in keeping the
human mind alive in the future.

X * * * * * *

One of the defining features of this journey is circularity.
Autopoiesis, life and mind are essentially self-organising, circular
processes. Science had been spooked by this sort of circularity until
second-order cybernetics opened a way to honour the inherent circularity
of living processes. To embrace this you have to stretch your thinking.
A sense of gay abandon helps. And where would the human mind be
without its sense of fun!

Think about your mind: that’s a whirl for a start! To say the mind is
curious is at once an invitation to undertake a circular adventure. Driven
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by curiosity, the mind seeks in all directions and what it finds is curious
indeed. It gets ‘curiouser and curiouser’ as Lewis Carroll’s Alice remarked
during her many adventures in Wonderland.

But this also means some things can’t be explained very well, relying
only on visual images and words. The experience of listening to music and
singing songs together is one of the best ways Iknow to learn,
experientially, about the human mind. There are many references to music
throughout this story and a sprinkling of songs I have composed and
written, which Ilike to perform as an adjunct to teaching. They are
included here for their didactic value rather than their musical merit!

Because music exists, we know that the tangible and the visible do
not portray the whole nature of our existence. There is a sense of melody
and harmony in all our experience. To live is to venture forth into
mystery and then return to the familiar with some needs unresolved and
others satisfied. Like life, music is often repetitive, but always evokes
movement — flowing cycles that may build to a climax and then resolve in
one way or another when the cadence brings about a conclusion.

Listening to music, it is not the individual notes that command our
attention; it is a sense of the whole experience. In the same way, each
recursive moment in the life of our mind is melded into something that we
call a whole experience. The meaning lies, not in the individual bits, but in
the way we can make them coherent, ze. put them together, with our mind.

This wholeness or unity seems to be a human yearning — perhaps
borne out of the sense of separation we necessarily experience. The
tension between the individual and the world, which is our mind’s raison
detre, is exemplified in all our aesthetic experiences. Humans have
developed extraordinary emotions such as wonder and awe which are an
appreciation of something other than ourselves.

It is part of the human experience to not only live the reality of our
immediate worldly connections, but to transcend this through the power
of our imagination and the inherent mystery of the unknown; in other
words to invoke, with our mind, a higher order of existence. In doing this
we make a special kind of meaning in which we visualise ourselves as a
part of something bigger. The alternative in which we see ‘man as the
measure of all things’ is to envisage everything revolving around us, just
as pre-Copernican astronomers believed the sun and planets revolved
around the earth.

Science showed this not to be the case for the solar system, and
neuroscience has now gone a long way toward exposing the same folly in
our thinking about the mind. Gregory Bateson referred to our inability to
see ourselves as part of a larger system as the fundamental
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‘epistemological error,” citing many examples of problems we’ve created
in this way. He wrote about alcoholism and other addictions,
schizophrenia and ecological disasters. Others have extrapolated his
thinking to the obesity epidemic and the war against terror. By creating
an ‘us’ and ‘them’ we set ourselves up for conflict rather than
cooperation and so the ability to see the bigger picture is lost.

That which drives us as individuals does not always result in peaceful
relations among us. There is much conflict and antagonism between people,
countries and religions and a lot of ruthless exploitation of our natural world.
The desire to know can easily become the desire to control, which has its
roots in the desire for certainty. Yet we also know there is no such thing as
certainty. Not knowing is as useful to us as knowing, if we accept it, but our
desire to control our own destiny compels us, at times, to attack others who
appear to threaten our independence.

Our evolutionary history that has trended toward cooperation
actually includes a lot of conflict. Most of our primate ancestors wage
battles over territory just as we do. The bonobo (known for ‘making love
not war’) have a way of turning squabbles into peaceful relations, but
chimpanzees and other apes are quite brutal with their enemies. Frans de
Waal acknowledged what he called the violence ‘potential’ even though
he concluded that interdependence and empathy were the essential
characteristics of all primate societies. Behind the violence is that tension
between individual sovereignty and community wellbeing.

* * * * * * *

There is one element of our experience that seems to deal directly
with this problem. It is what we call love — or at least what I am calling
love in this book. In the context of biology, love represents a special
attribute of mind that works to preserve human experience when other
tendencies would probably destroy it. The connections it creates have the
capacity to form a productive union without sacrificing the individual. Its
unconditional nature is the antidote to the desire for certainty. Erich
Fromm thought that love was no less than the ‘answer to the problem of
human existence’ because he saw our sense of separation as the wound
most in need of healing.

Our greatest gift and our deepest problem are one and the same.
We have the great gift of life by virtue of our autonomy and our ability to
connect, but this means we must endure loneliness in our individuality
and compromise in our communality, juggling individual identity with
total dependence on belonging to something bigger.
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Love is a very important word in our vocabulary because it expresses
our deepest, unattainable desire and our only hope of ever getting close to
achieving it. It is bitter-sweet, but beautiful. To this day, our mind has
come up with no other idea that so directly and effectively addresses our
basic problem as it also honours our greatest gift — life itself.

But love, to a biologist, can’t simply be a passive, romantic ideal. It
must have a specific, explainable role to play in human biology. It must
take its place alongside the fear and selfishness that produce antisocial
behaviours of all kinds including violent and destructive acts of aggression.

Alongside love we recognise a tremendous will that gives us
purpose, fashions our intentions and drives our decisions. These two —
love and will — bring into effect all our thoughts and actions, all the
relationships that make our lives so rich — and yet so difficult at times —
and all our feelings, good and bad.

Love and will are completely interdependent and belong together.
In the absence of love, will is simply manipulation; and love, without will,
is empty and diffuse. The mind of our everyday experience is a fusion of
these two.

The fact that love inevitably comes up short, just as will is never
entirely satisfied, gives that bitter-sweet quality to life. Yet we are
committed to do the best we can in every moment. Understanding the
biology of mind helps us to do this.

* * * * * * *

‘We human beings presently live a culture that highly values
technological development in an ambience of competition,
mistrust and control, as if this were the path that would lead us to
expand our creativity and wellbeing in family and work life. No
doubt we would like to live a professional life that leads to a high
quality in our daily living and in the products of our work. Yet this
cultural attitude generates pain, suffering and uncertainty in our
work space and our family and in our social life.”

‘We think that the expansion of our understanding of the kind
of beings that we human beings are, and of the biological,
cultural and psychic nature of human existence, liberates our
intelligence and creativity and gives us a reflective capacity that
can free us from the emotional blindness, pain and suffering in
which our present cultural living immerses us.”

Ximena Davila and Humberto Maturana (2009)






A CONSIDERABLE SPECK

A speck that would have been beneath my sight
On any but a paper sheet so white

Set off across what I had written there.

And I had idly poised my pen in air

To stop it with a period of ink,

When something strange about it made me think.
This was no dust speck by my breathing blown,
But unmistakably a living mite

With inclinations it could call its own.

It paused as with suspicion of my pen,

And then came racing wildly on again

To where my manuscript was not yet dry;

Then paused again and either drank or smelt -
With loathing, for again it turned to fly.

Plainly with an intelligence I dealt.

It seemed too tiny to have room for feet,

Yet must have had a set of them complete

To express how much it didn't want to die.

It ran with terror and with cunning crept.

It faltered: I could see it hesitate;

Then in the middle of the open sheet

Cower down in desperation to accept
Whatever I accorded it of fate.

I have none of the tendererthanthou
Collectivistic regimenting love

With which the modern world is being swept.
But this poor microscopic item now!

Since it was nothing I knew evil of

I let it lie there till I hope it slept.

I have a mind myself and recognize
Mind when I meet with it in any guise,
No one can know how glad I am to find

On any sheet the least display of mind.

Robert Frost






CHAPTER 1

Mind, Body and Quality of Life

Elusive and extended mind, process philosophy and life experience

Your life experience and mine will be different in many ways, but in
some ways it will be the same. There have been times when my life could
be described as joyous and free and I felt very comfortable, at home and
pleased with my place in the world. This is the benchmark I use when
I think about quality of life. I experienced contentment, satisfaction and
peace while still being actively engaged with the excitement of change
occurring around me and within me. My body was free to be still or
move without distracting pain and my mind played happily with whatever
took its fancy. I knew that all of me was alive and I felt very thankful
towards everything and everyone. I was connected in all the ways that
enabled me to be myself.

How long did it last? Yes, we all know quality of life is ever-
changing. It is also a composite of such varied feelings, thoughts, beings
and doings that it cannot be captured in a simple phrase. Human
experience includes mental and physical pain, anguish and despair as
well as joy and happiness. It's interesting that this is not closely
correlated with our actual circumstances. Sometimes I know I have just
about everything I need, but I'm still not happy. I have also been
debilitated by injury and deprived in various ways yet able to find
considerable serenity and contentment at that time. I've met people
who had no possessions and little food whose faces were always smiling
and others who were famous and had everything, but who were
unhappy in obvious ways. While there are physical impediments to
happiness, it is the mental or non-physical aspect that is the crucial
element affecting our quality of life.
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This distinction we make in language between physical and non-
physical is the first of many distinctions we must make, so this story can
be told. Scientific materialism is an attempt to explain human experience
in purely physical terms. Something that is non-physical will be much
more difficult to explain. Alan Watts said it was like trying to wrap up a
parcel of water or shut the wind into a box. But mental phenomena need
to be explained because they loom so large in our experience and are so
completely different from the physical. They are invisible, intangible,
ephemeral and unpredictable. Even though we take them for granted in
the most matter of fact way, as if we understood them, our mental
processes are shrouded in mystery.

Humans have tried to address this mystery in many different ways.
Before the advent of science, people had no choice but to respect and
admire or fear all mystery because the option of exploring its mechanism
did not exist. Natural philosophers such as Aristotle wrote about how the
body and mind might work, but their evidence was extremely scanty by
today’s standards. The most powerful tradition for understanding
mystery was religion or mystical experience and much was written about
the mind in relation to the spiritual or non-material realm, which was
essentially regarded as another order of reality. This was a belief system,
of course. Scientific proof was not required; it was not available.

Much more popular nowadays are materialistic explanations that are
suggested by scientific advances, but which also can’t be proven on the
evidence currently available. The most common is that mind is a by-
product of molecular activity, an epiphenomenon arising from the
biological processes in our brain. No less a scientist than Francis Crick,
who was a Nobel co-laureate for his part in determining the structure of
DNA, supported this idea, even though he called it an ‘astonishing
hypothesis.” Another idea is that mind could be an emergent property of
a biological system that has reached such a level of complexity it gives
rise to a completely new phenomenon. Thirdly, there are some eminent
scientists, including biologists like Charles Birch, who maintain that mind
is indeed another order of reality which is inherent in our brain cells and
in all matter; in fact it was the force that brought the matter into
existence in the first place.

Personally, I choose to honour subjective personal experience,
explain as much as I can in objective scientific terms, then respect and
enjoy the mystery that remains because I know this explanation will be
incomplete. In fact, there is a scientific principle called Go6del’s Theorem
regarding ‘formally undecidable propositions’ which states that no logical
system can ever be completely decided within the logic of the system
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itself. To me, the most poignant aspects of our human mind are those
associated with what we do not know.

Process philosophy

My story is situated within the constructive post-modern world
view that David Griffin calls pan-experientialism and John Cobb calls
pan-subjectivism; these are two leading exponents of the process
philosophy of Alfred North Whitehead. Those terms imply that
subjective experience is a general principle of all processes; it is not
confined to human beings. This challenging philosophy opened the door
for what Charles Hartshorne called a ‘higher synthesis’ of the subjective
and objective aspects of human experience.

In describing our reality, processes are at least as important as
things. In fact, Whitehead said the real entities of the world are not bits
of stuff at all; they are events or processes, which he called ‘occasions of
experience.” When we distinguish physical from mental or objective from
subjective, we are not dividing up a world of discrete entities; we are
dividing up a world of processes. We could not distinguish mind from
body without thinking in terms of process. We identify different modes
of perception as processes. Eastern philosophy has four noble truths, an
eight-fold path, five skandhas of humanness and so on, all of which are
described as processes. This philosophy counters our preoccupation with
the forms — the structures themselves — by directing our attention to the
processes which produced these forms. As Birch put it: ‘a statue
preserves its shape whereas a fountain performs it.” We are much more
like fountains than statues.

Yet these distinctions we make using language do serve to divide up
our experiential world into meaningful chunks. Having done this our
mind re-assembles the pieces into coherent packages that fit together as a
story. Several neuroscientists have suggested that our brain is, in essence,
a story-making and story-telling organ. Stories are the best vehicle our
experience has devised to carry a flow of meaning and hold it together in
a satisfying way. They also underpin our autonomy by providing a
distinctly personal account of everything that happens in our lives. We
need our own story of who we are, where we came from and where we
might be going, because it gives us that sense of coherence we call sanity.
It’s not surprising that we will vigorously defend and protect our own
story against disruptive forces that threaten its existence from time to
time. In society, we compare our stories with others to get a sense of
shared meaning that is crucial for our culture and community.
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When I relate my story to you I draw on two kinds of experience,
which I will call outer and inner. The first includes all those happenings
you could also observe if you were present in my outer world at the same
time. The second is everything that happens within my private world,
which you could never know, except indirectly. In other words, there are
aspects of human experience that we say can be described objectively,
but there is a large chunk which could only ever be described in
subjective terms. This is an over-simplification because even the so-called
objective description is subject to personal interpretation.

The point about pan-subjectivism is that this phenomenon is not
necessarily confined to human beings; everything else might have an
inner and an outer experience as well. I can empathise with you when
I see you stub your toe. I can never really know your inner experience,
but I have no difficulty granting that you have one. I can easily grant this
also to other higher animals such as my cat or dog, perhaps even to a
tree, if I acknowledge that I have some reverence for nature. Whitehead’s
point is that we cannot prove that some kind of inner experience is not
part of every process in every part of our universe.

One of the tenets of process philosophy that can be taken up
directly by biological science is that there are two kinds of perception:
sensory and non-sensory. The first is the direct connection our sense
organs make with the world around us (through sight, sound, smell, taste
and touch). The second is that perception which seems to arise internally.
It is best known to us as our feelings, but may also be described as
intuition. This may also require some kind of connectedness, but it
doesn’t seem to involve the common sensory connections as they are
understood in physical terms. Whitehead’s philosophy allows us to
explore both these kinds of process: the sensory, which can be explained
fairly well in physical terms and the supposedly non-sensory, which
probably cannot.

By accepting that not all aspects of process can be explained in
purely physical terms, process philosophy accommodates the non-
physical (non-material, metaphysical, spiritual) realm as an aspect of our
experience. Not to do this would be to leave out a significant part of our
recognisable human experience. Nevertheless, many neuroscientists are
resigned to doing just that. For the purposes of this book, I am assuming
that human experience is both physical and spiritual. The sense of
connection we have with the world, when considered as our personal
experience, has both a corporeal and a religious component. The word
‘religion’ comes from the Latin, /gare, which means ‘to tie, fasten or
bind.”
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Many explanations which refer to the mind lump all this together
under the heading of consciousness. Such a broad term lends itself to a
wide range of explanations and also to perplexing questions such as: does
a foetus have it? — or a person with brain damage? — or a non-human
animal? Science simply cannot answer these questions on such a broad
scale. Science works best when applied to more specific topics, though it
still has limitations, of course. The constructive, post-modern, world
view that is process philosophy can include science in a useful way, but
must also reach beyond science to embrace the whole human experience.

Human cognition, for which I use the term ‘knowing’ in this book,
is a combination of both sensory and non-sensory perception. The
sensory aspects of knowing are explainable in the language of biological
science, quite obviously. But biology also has something to offer
regarding the non-sensory aspects of knowing, once we acknowledge
these as discernible elements of our experience. The description of our
feelings is a neglected aspect of biological science, yet feelings are ‘what
matter most in life.” An explanation of the human mind cannot afford to
leave them out.

So every aspect of knowing has practical significance in our lives.
Seven aspects of knowing are described in this book. These range across
a continuum from the purely physical or obviously material, about which
we can say a lot, to the purely spiritual or non-material, about which we
can say very little, but we do not deny their existence. We will visualise a
spectrum of knowing with a solid, material pole at one end and a
mysterious, non-material pole at the other. I have found, from my
experience, these are seven aspects of knowing that many people don’t
know very well.

MATERIAL — seven aspects of knowing < SPIRITUAL

Science in search of the mind

Advances in scientific thinking during the last century greatly
expanded the role of science in explanations of consciousness. There are
now several ‘theories of everything’ that attempt to integrate what is
known about cosmology, sub-atomic physics, biology and consciousness.
A well-developed example is Laszlo’s ‘connectivity hypothesis’ and
‘Afkashic Field, the Sanskrit term signifying an all-encompassing field of
‘information’ within which we are all part of one big mind. There are
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other theories concerning ‘the quantum brain’ and ‘the holographic
universe.” These are interesting and potentially useful, but at their present
stage of development, they are neither simple enough to apply in our
everyday lives nor complete enough to be entirely satisfying as
explanations of the human mind.

An articulate observer of the scientific study of consciousness is the
English playwright, Michael Frayn, who wrote The Human Touch - Our
Part in the Creation of the Universe, which is about the irreducible element of
subjectivity in our understanding of everything. He discussed the
fundamental laws of science and the disagreements within the field of
quantum physics — the famous Copenhagen business of his best-known
play included — and came to this conclusion:

<

. we still end up, just as we do in the Copenhagen
interpretation, with a reality that is accessible only partly to the
observer, and which is expressible only through his participation
in the world.’

This brings us back to the need to focus on our own personal
experience.

The branch of science that refers most directly to what we
experience is biology. For this reason, I suggest that biology, rather than
being secondary to mathematics, physics and chemistry — merely the
application of scientific laws such as the valence principle of chemical
bonding to an interesting phenomenon called life — can be regarded as
the primary science of human existence. I know of no biologist who has
put this proposition more powerfully than Humberto Maturana from
Santiago in Chile.

It was Maturana and his colleagues, notably Francisco Varela, who
gave us an explanation of the self-directed nature of living things. To be
alive is to have a certain kind of autonomy within the medium in which
you live. This is more obvious in living things that move around, but
even those that remain fairly still have the ability to control what they
do. Their cells are separate enough from the wotld they live in to be
able to carry out completely independent processes such as
photosynthesis in plants or the conversion of foodstuffs into heat in
warm-blooded animals, as long as they receive the raw materials and
energy from outside. Thus they are self-governing, but also dependent
on the relationship with their medium. Although this autonomy and
relatedness is a fundamental feature of living things, it was not
explained in detail until Varela’s Principles of Biological Autonomy was
published in 1979.
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This was a paradigm shift for biology. The relationship between a
living organism and its environment had been explained almost entirely
in terms of stimulus and response. The environment provided the
stimulus and the organism performed the response. In animals with a
nervous system, there was the ability to modulate this response, but
essentially it was a one-way process. This way of thinking grew stronger
as the ‘information age’ took hold. Knowing was said to consist of
receiving information and processing it in the brain. Only when
biological autonomy was given a new meaning, did neuroscientists
begin to explore the two-way nature of perception, whereby the
organism also determines which part of the environment it will engage,
so the interaction can be visualised as more like a coupling or a
connection.

Maturana studied the biology of perception and cognition and tried
to relate this to the very nature of living systems, from single-celled
bacteria to human beings. To be an autonomous unity is to be knowing,
in that the autonomy stems from not being told what to do. To try to
understand the mind is to try to understand the nature of life, even
though we may only see through the glass dimly. Another biologist
aiming in this same direction was Gregory Bateson who published Mind
and Nature — A Necessary Unaty in 1979.

When Fritjof Capra produced The Web of Life — A New Synthesis of
Mind and Matter, in 1996, he drew heavily on what he called the ‘Santiago
Theory’ of Maturana and Varela. He put this within the cultural context
of ‘deep ecology,” a school of thought founded by the Norwegian
philosopher, Arne Naess, who professed that the natural sciences were
the only valid means of understanding reality. As the scientific field of
ecology grew it brought with it a greater awareness of interconnectedness
as a hallmark of Nature — a better appreciation of what is known as an
organic, rather than a mechanistic, view of the world.

By 2002 another influential biologist, Mary E. Clark, had expanded
on this in her book In Search of Human Nature. She compared two
contrasting world views: the ‘billiard ball’ model in which isolated,
individual units move independently and interact by coming into contact
with each other zersus what she called ‘Indra’s Net’ where a Buddhist
figure sits atop a jewel-encrusted net in which each jewel is influenced by
and reflects every other jewel. The interconnected, organic, world view
had gained precedence in the philosophy of biological science.

Much of the contemporary ‘social neuroscience’ stems from these
historical trends, which are not representative of all the ways science can
help us to understand the mind, but which are the guiding thread for my
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particular approach, ze constructive, post-modern, process-oriented and
ecological.

Dealing with circularity

Emerson Pugh said: ‘if the human brain were so simple that we
could understand it, we would be so simple that we wouldn’t]” In his
Devil’s Dictionary, Ambrose Bierce, referred to the mind as a curious
substance that seems to emanate from the brain and has the nonsensical
idea that it will one day find out what it is, which is a futile endeavour
because it has only itself to know itself with. Could we become lost
forever in a circular loop when we use our mind to find out what our
mind is and how it works?

Maturana and Varela’s delineation of biological autonomy was part
of a new scientific stteam, which has made it easier to deal with the
inherent circularity of self-producing systems. This flowed from
cybernetics, which was the study of control mechanisms in both biology
and machines and gave us useful concepts such as positive and negative
feedback. Coming to consider human behaviour as a control system led
to what von Foerster called the ‘cybernetics of cybernetics,” or second-
order cybernetics, which is the science of observing systems (those that
do the observing), rather than the science of the things we observe.

The advent of second-order cybernetics was also an important
paradigm shift. It has even been compared to the invention of the
wheel and the printing press because its concepts of autonomy, self-
regulation and connection provided a new theoretical basis for
understanding human experience. Bateson's anthology, Steps to an
Ecology of Mind, was hailed as a 'revolutionary approach to man’s
understanding of himself.’

It became possible to analyse essential circularities that are
inherent in an observing system's descriptions of itself without resorting
to circular reasoning by properly acknowledging the role of the
observer — the subjectivity — (see Chapter 5) instead of trying to
objectify it.

This is the basis of the connectivity metaphor I am utilising to make
a useful description of the human mind. Mary Clark had earlier dismissed
the narrow-minded cognitive science that equated mind with brain and,
building upon the ecological approach, had written:

‘Mind is what connects my individual brain-plus-body to the
universe, gives my actions meaning and makes them adaptive.’
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The extended mind

Your body is much easier to locate than your mind. Most of it is
right under your nose; it goes with you everywhere and seems to weigh
more than it should sometimes. You also have a fairly good idea what the
various body systems and organs are supposed to do. It is not so with the
mind.

Most people think of it as being closely associated with their brain,
with good reason, because damage to the brain affects our mental
function quite obviously and we know also that the brain (and spinal
column) is the ‘central nervous system,” being the hub of the networks of
communication within our body.

But when you think about what your mind is actually doing, your
thoughts will not be predominantly about your brain. The experience of
your mind suggests that it extends outside your head and your body
because it brings us an awareness of everything we can see, hear, smell
and touch in the world that is out there. When you form an image of
something with your mind, that image appears to exist out there in front
of you, not inside your head. Rupert Sheldrake called this ‘the extended
mind’ by which we reach out beyond ourselves into the world around us.
The wotds, attention and intention, come from the Latin fendere, which
means ‘to stretch.’

An analogy for the process of your mind is your experience of
watching television. The images you see come from a studio and a
transmitter through your TV antenna, but they may as well not exist until
you turn on your television set and tune to that channel. It is only when
the connection is made that the phenomenon of the television show
comes into existence for you. You would assume it was there all the time,
but it was not a part of your experience. Someone might say this
experience is a product of the electronic recording, transmission and
playback mechanisms involved, but the salient fact is this experience
would not occur unless the connection is made by your tuning in.

Similarly we might ask how the experience of music occurs. I play
the guitar and the resultant sound comes from the way the instrument
and I interact. Neither the guitar nor I could make those sounds except
by our interaction. The music is made by our connecting and if you
connect with us you will hear it too.

So we come to know the mind (in this story) as a process of
interaction between ourselves and our world, characterised by a sense of
connectedness. Maturana wrote: ‘the mind is not in the head.” He also
saild we cannot equate phenomena of behaviour with phenomena of
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brain activity because they exist in quite different domains. We can look
at the relationship between the two, but one cannot be the other. The
relationship between behaviour — what we do or what we see happening
— and our thoughts and feelings constitutes our personal experience and
it is within this relationship that we will find the mind.

1 feel, I think, I am

Our personal experience and the process of mind as described here
involve our body in such obvious ways that we might ask: is there any
real distinction between mind and body after all> Woody Allen said in the
film Getting Even: ‘is there a split between mind and body, and if so,
which is it better to have?’

The person who gets most of the credit, or shoulders most of the
blame, when a mind-body split is mentioned is René Descartes who
famously wrote: ‘I think therefore Iam. Descartes was a
mathematician, philosopher and experimenter who lived from 1596 to
1650. He was born in France, but lived mostly in Holland. Apparently
he liked to spend all morning in bed, thinking, and his thoughts were
certainly influential. This habit may have eventually contributed to his
death, however, because he contracted pneumonia after being required
by the Queen to give her special instruction in the early hours of the
morning.

What he claimed was that the essence of our being or the
substrate of our existence was a mind (res cogitans) that was quite distinct
from the body, which was a mere extension of our animal nature (res
extensa) and essentially mechanical in its operation. This idea
distinguished our ‘soul” from our purely biological form and became the
template for much of human thought about mind and body ever since.
It led to a way of thinking about the mind which has privileged reason
over the emotions.

Nowadays, the important role of feelings in our thinking is so
widely recognised that Susanne Langer entitled one of her books: Mind —
An Essay on Human Feeling. Whitehead, at one time her teacher, also made
no bones about this when he wrote:

‘It is never bare thought or bare existence that we are aware of.
I find myself rather as essentially a unity of emotions ... my
subjective reactions to the environment, as I am active in my
nature. My unity which is Descartes” I am’ is my process of
shaping this welter of material into a consistent pattern of
feelings.’
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We will address in this book what the American neurobiologist,
Antonio Damasio, called ‘Descartes’ Error” Damasio put it: ‘we are and
then we think” and he equated consciousness with ‘a feeling of knowing.’

What is so special about being human?

For all of us there is something special about that feeling of
knowing. As you read my story, or anyone else’s for that matter, you will
experience this feeling; in fact, the most common manifestation of it is in
our daily conversation. When we consider what might be different about
the human species, we generally say it is something to do with our
language. From Maturana we get a further crucial insight that it is
language as a peculiarly human manner of living together, not simply
language as a tool for exchanging information, which distinguishes us
from other species. Ordinary
conversation is the staple diet in our rich
feast of human experience.

Conversation is our most common
mode of connecting with one another,
which makes it a major part of the
operation of our mind. Yet we tend to
dismiss it as trivial, even accidental. For
example, the chat at the office water
cooler is not seen as the main business of
the workplace, though it probably
influences just as many corporate
decisions and outcomes as any of the
formal meetings. While we can't know
everything that distinguishes humans
from other species, we will get vital clues about this when we consider
the mind in everyday conversation.

Maturana answered the question ‘what is a human being?’ in the
following way:

Imagine you are in a group
sitting at small tables, four
people to a table, with a
blank sheet of paper for a
tablecloth, some pens and
pencils — this is a
Conversing Café. Also
called wotld cafés and other
names, these are popular
ways of bringing about
cultural change across the
wotld  today. They are
discussed in more detail in
Chapter 14.

‘A human being is living system living in conversations, where
a conversation is an entwining of language and emotion ... as
the emotion changes, the language changes, as the language
changes the emotion changes. I also claim that language is our
human manner of living together ... not a communication
tool. It is a coordination, or dance, of behaviour that has
become more complex. For instance, pointing is an operation
in language where we humans look in the direction of the
pointing and not at the finger whereas my cat, outside of
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language, only looks at my finger. I claim it is a coordinated
dance ... that we live in it ... and that love is central to the
development of this increased complexity and therefore to
what makes us human.’

These are major themes for the rest of the book — language,
emotion, love and the dance of conversation.

The best life experience

Basically, we want our mind to provide us with the best life
experience possible. Perhaps the simplest way of saying this is to say that
we seek happiness. Bertrand Russell was the doyen of all rational thinkers
yet he captured the idea of happiness as something that could not be
sought directly, but was a by-product of a ‘good life.” He wrote:

‘A man comes to feel himself part of the stream of life, not a
hard separate entity like a billiard ball, which can have no
relation with other such entities except that of collision. All
unhappiness depends upon some ... lack of integration ...
between the conscious and the unconscious mind ... between
the self and society. The happy man is the man who does not
suffer from either of these failures of unity ... whose
personality is neither divided against itself nor pitted against
the world. It is in such profound instinctive union with the
stream of life that the greatest joy is to be found.’

Russell was Alfred Whitehead’s pupil and then collaborator for the
monumental treatise of Western philosophy called Principia Mathematica,
but later their lives took very different paths. Russell remained a leading
exponent of materialist philosophy while Whitehead became a pioneering
non-materialist, process philosopher. Ilove the story, recounted by
Birch, that Whitehead introduced Russell at a lecture at Harvard, quite
late in their lives, with the following words: ‘Bertie says that Iam
muddle-headed, but I think that he is simple minded.’

We live with great uncertainty and a great desire to know. The best
life experience seems to be when we can have a sense of security while
still remaining open to the unexpected. We are quite equivocal with
regard to stability and change. Our need for security and repetition is
coupled with a welcome inevitability that we will not always find it. Music
is able to fulfill these expectations in terms of its repetitive elements,
enriched by the systematic violation of our expectations when the tempo
changes or a cadence is unresolved — for the time being at least. Music
represents and manifests the idea of ordered yet uncertain movement; it
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feels like you are holding onto an essential thread while venturing down
an unknown path that twists and turns as it will.

A powerful and frequently met uncertainty in our lives is whether we
will find love. Perhaps love is the most basic yearning of our mind; the
easiest to excite and the hardest to satisfy. It is rather like a song that you
enjoy — there is a lot more to it than the logical meaning of the lyrics. What
you hear at a deeper level is the melody and the harmony. You need to
know the tune as well as the words. In this book we are listening also for
what another biologist, Darryl Reanney, called the ‘music of the mind.’






CHAPTER 2

Blind Spots and Not Knowing

How mind connects us and why meaning is not transferable

That feeling of knowing is generated primarily from activity in our brain, so
we hope that whatever our brain is doing will be reliable and trustworthy,
will not distort reality or deceive us in any way. Unfortunately, this is not the
case. An honest observer would have to say that your brain (or mine) cannot
always be trusted. Experimental psychologists cite hundreds of examples of
ways in which our brain has a ‘mind of its own.”

Firstly, there is a self-serving, emotional bias that affects our
perception of just about everything. You might deny it like Ido, but
studies have shown that we judge our own ability to drive a motor
vehicle as superior to that of others in most situations, and we take the
credit for successes rather more readily than we take the blame for
mistakes. Many smokers claim they will not be the ones to contract lung
cancer. Most people tested believed this self-serving bias would be more
pronounced in others than in themselves! Some people seem to prefer a
self-handicapping bias instead.

Another obvious distortion is the pig-headed brain, which will
simply not change its view in the face of new evidence. Then there is the
weak-willed brain that will let you think you must not eat another
chocolate or take another drink, but a moment later cause you to gobble
the chocolate or swig down the drink. Trying to make yourself go to
sleep when you are wide awake is an all-too-familiar example of a mind
that won’t do as it’s told.

It’s an undeniable fact that the decisions we make can be affected
by the mood we are in at the time. Aristotle noted long ago that ‘feelings
are conditions that cause us to change and alter our judgments.” There is
also evidence that individual preferences are often based on nothing
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more than familiarity, or previous exposure to the same situation, which
is probably why David Hume wrote: ‘it is not reason which is the guide
of life, but custom.’

Nevertheless, our knowing still works remarkably well. The fact that
my subjective experience does not always tally with someone else’s
supposedly objective viewpoint is a biological fact, but it does not have
to be a problem. It is more like the spice of life rather than its poison.
Being aware of these little tricks our mind plays is helpful in many ways,
not least because it reminds us that what we think we know might be
only a drop in the ocean of all there is to know.

There was a Professor I knew who started every new class by drawing
a huge circle on the blackboard — as large a circle as the blackboard would
allow. Then he made a tiny dot with the chalk in one corner of the board
and said: that dot is the sum total of human knowledge; the circle represents
all there is to know. We tend to assume that our beliefs are always well-
founded, but Ludwig Wittgenstein, sounded this warning: ‘At the core of all
well-founded belief, lies belief that is unfounded.’

Does anyone know all there is to know? There have been some
famous statements made by scientists throughout history to the effect that
we were on the brink of knowing everything about the mechanisms of the
universe, so we would shortly be able to predict and control what happens.
A most eminent scientist, Lord Kelvin, advised students, at the end of the
19" century, not to study physics, because he believed that almost everything
in that field had already been worked out. Soon after came the revolutionary
new concepts of quantum mechanics and relativity theory!

Being overly proud of what we know is an intellectual hubris that is
widespread. You have probably found from experience, as I have, that
letting go of what we think we know is a necessary prerequisite for
learning something new. To be human is to acknowledge uncertainty
reluctantly. Maturana and Varela chose to illustrate the opening
paragraph of their classic book, The Tree of Knowledge, with a famous
European painting depicting the human temptations, in particular ‘the
temptation of certainty,” which is the principal pitfall of the mind.

The inevitable blind spots

The basic difficulty about knowing is that you don’t know what it is
you don’t know! Mark Twain put it like this: ‘It ain't what you don't know
that gets you into trouble. It's what you know for sure that just ain't so.’

Something you thought you knew perfectly well may suddenly turn
out to be quite different. Your rear vision mirror on the car may show
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most of the road behind, but if there is a small area which you can’t see,
you could be in for an unpleasant surprise.

As you probably do know, each of us has a physiological blind spot
as a normal part of our visual system. There is a small area, about 30 cm
in front of your face, which each eye individually cannot see, because
those light rays entering the eye happen to fall on a place where there are
no sensory nerve endings to detect the light. It is the point on the retina
where the optic nerve is attached. Because we have two eyes that can
move freely and a clever brain this doesn’t cause us any problems. To
locate your own blind spot right now, try the first experiment outlined
below (Figure 1).

What is most interesting about this blind spot is that our brain is so
ready to fill in the missing bit for us. In the second experiment below
(Figure 2), with a line through the spot, the line appears to be still there
after the spot has disappeared. That line was not physically visible to your
eye, but your brain filled it in anyway, because it decided the line should
be there. Similarly, the background shading was filled in as if it existed in
place of the missing symbol. This happens because your brain is in the
business of making a story. Its process is to preserve the wholeness of
the story as it encounters new experiences and to do this it often has to
make things up in order to fill in the gaps.

In the third experiment below, it is obvious that your brain has the
ability to recognise a whole word even when many of the letters are
incorrect. It only needed a clue from the first and last letters and was able
to make up the rest. Filling in the gaps to maintain the coherent
wholeness of the story is the normal way of operating for our brain and
mind.
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Three Experiments for you to try:

Experiment 1. In Figure 1 below you can find your own blind
spot. To do this you cover your left eye and look directly at the +
with your right eye while moving your head back and forth in front
of this picture. When the picture is a certain distance away the black
spot will disappear from view. It will reappear when you move closer
or further away.

+ $

Figure 1. The black spot will disappear when it is in your blind spot.

Experiment 2. The second experiment (Figure 2) is the
same as the first except there is a line through the black spot and
grey shading. See what happens to the line and the shading when
you make the spot disappear. Try reversing the process to make
the + disappear instead of the spot and see what happens to the
shading.

4-

Figure 2. See what happens to the line and the shading when the black spot or the
+ is made to disappeatr.

Experiment 3. Try reading the following passage:
Aoccdrnig to a rscheearch at Cmabrigde Uinervtisy, it deosn't mttaer
inwaht oredr the Itteers in a wrod are, the olny iprmoatnt tihng is taht
the frist and Isat ltteer be in the rghit pclae. The rset can be a taotl
mses and you can sitll raed it wouthit a porbelm. Tihs is bcuseae the
huamn mnid deos not raed ervey lteter by istlef, but the wrod as a
wlohe.
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This is the point about blind spots. You don’t know they are there
because the mind’s process compensates for the deficiency without you
realising it.

Heinz von Foerster used to tell an interesting story about a medical
case from World War II. A soldier who was shot through the head
sustained what seemed like minor damage to the back of his brain near
the visual cortex. After returning to normal life, he found that he
stumbled a lot and dropped things. This became worse, yet his tests
showed all motor systems functioning normally. It took some detective
work to find that the problem was due to his restricted visual field. He
had a greatly enlarged blind spot without realising it. His sensory-motor
coordination gradually broke down because he was relying on visual clues
that were no longer there, yet his brain was behaving as if they were.
After realising this he could retrain his behaviour accordingly.

There is a parallel here with any form of psychotherapy which
consists of uncoupling people from relying on clues that are no longer
there. Viktor Frankl, who wrote Man’s Search for Meaning, treated a man
with severe depression after his wife died by conversing about a new,
identical wife until the man realised he was living in an imaginary
relationship, now she was no longer there. In von Foerster's inimitable
words: ‘when he could see that he was blind, then he could see!’

One of the most pervasive kinds of blind spot that we all
experience is when we miss things because they are too close at hand and
too obvious. Wittgenstein made the telling point that: ‘the aspects of
things that are most important for us are hidden because of their
simplicity and familiarity.”

To know and not to know

Even the knowing we can rely on comes in several different kinds.
Knowing how to do something, which could be called a procedural kind
of knowing, makes up a large part of our mental activity. Knowing how
something works is somewhat different in that it is more theoretical, yet
it also plays a large part in our thinking and decision-making. John
Shotter spoke about ‘knowing of the third kind’ (to distinguish it from
theoretical or practical knowledge), which he said was knowing how to
interact and relate to others. We are also aware of knowing as our inner
experience, e.g. to know pain, to know freedom, to know love or fear.

Then there is the ancient injunction: ‘know yourself.” Who am I?
This is perhaps the most basic question of all. What about knowing
someone else? Are you what I think you are? That seems unlikely. And
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are you what you think you are? It has been said in many ways that
I am not my thoughts. They come and go and I’'m still here.

Thinking as a biologist, it's obvious that we are not the only
living things that are capable of knowing. I have stood in the forest
and wondered how the trees knew to grow upwards even though a
seedling had started out from the side of a rocky ledge; how the
largest trees knew to grow straight and tall so their leaves will get
enough sunlight; how plant roots know where to head towards water;
how all creatures know how to find their food, avoid danger, build
their nests and so on. There are names for all these things — geotropy,
hydrotropy, phototropy, e#;; and they are also called instincts where
animals are concerned. My point is they are all examples of knowing.
Knowing is not just an attribute of the human brain.

Because words make distinctions, we can’t consider knowing without
acknowledging the phenomenon of not knowing. Not knowing has rather a
hard time of it in the world today. It’s not at all popular and understandably
so. Few of us are willing to admit to not knowing and even fewer actually
practice admitting it often enough to enjoy the benefits of doing that.

The age of specialisation has contributed to this. We have come to
rely on the expert in each field to know more than the rest of us about
that particular subject. For anyone bearing the label of expert, to say ‘1
don’t know’ is tantamount to handing in one’s badge, unless you can
argue that the question doesn’t belong in your field. Most of us will make
a valiant attempt at a partial answer, at least, to any question that could
possibly fall within our area of expertise. I am painfully aware of this
myself, having been known as an expert on the biology of cognition!

The problem is not confined to that large body of people who
are experts on something. Most of us are quite ready to say that,
although the question is way beyond our experience, we think and feel
such and such about it, and the more we have to say on the matter,
the greater our knowledge of the subject appears to us to be. Then
there are the administrators, managers and politicians who have to act
as if they know something in order to keep their jobs. As parents, too,
we seem to have a moral obligation to be knowing, even in the face of
momentous questions such as where did I come from and the like.

I would like to say I know nothing about knowing, but that would
make it too difficult for me to write this book. But what I have
discovered is, the more I tell people everything I know about knowing,
the more they seem to appreciate the importance of not knowing!

In this book, we will consider seven aspects of knowing that range
from the purely physical coupling of a living being with its environment
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to a mysterious spiritual notion of belonging to some larger system.
These are the two ends of the complete spectrum of mind.

The first two aspects of knowing

The first two of the seven aspects of knowing have been
mentioned already. They are aufonomy and connectedness. Both depend
on there being a boundary that distinguishes one’s self from
everything else, at the same time as it links us with the environment in
which we are embedded. Our body surface serves the dual purpose of
separating us from, and connecting us to, everything else.

The basic physical arrangement that makes life possible is most
easily seen by visualising a single-celled organism such as a bacterium,
which is the simplest type of cell. This little creature does not live at
the mercy of the elements around it. It does what all living things do.
It eats, digests, breathes and excretes by virtue of an operating system
that we can describe as autopoietic. It also senses where there is food
and may be able to move towards it and also move away from a toxic
substance it detects nearby. In other words, the simplest kind of living
cell displays a kind of intelligence, as Bruce Lipton put it. It has a
mind, albeit in the most primitive form.

The biological view of mind is that it is synonymous with life.
Living things could not exist without it. The process of knowing is the
fundamental process of living. That is the common element in the two
basic questions that Maturana posed in his research: (1) what is the
nature of a living system? (2) what 1is the process of
petception/cognition? He summed up many years of complex research
with the very simple conclusion that living systems are cognitive systems
and cognition is what a living system does.

Cognition is the process of knowing in its broadest biological
sense. It does not require a brain or nervous system to know, although
these obviously add greatly to the scope and flexibility of the mental
process. The biological approach to the study of mind is to
acknowledge that every living cell has an ability, by virtue of its
autopoietic function, to know what to do.

This deceptively simple, but far-reaching, abstraction of the living
process is the idea for which Maturana coined the term, autopoiesis,
which literally means self-producing. Apparently, he was discussing with
a friend the dilemma Don Quixote de la Mancha faced as he had to
choose either the path of arms (praxis, action) or the path of letters
(polesis, creation). Maturana recognised that the autonomous nature of
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the living organism signified a continuous process of re-creation (through
doing) and could be captured by the term, self-creation, or autopoiesis.

The Fontana Dictionary of Modern Thought now defines
autopoiesis thus:

‘In cybernetics, a term coined by Humberto Maturana for a
special case of homeostasis in which the critical variable of the
system that is held constant is that system's own organisation.’

The concept of an autopoietic organisation draws together the
biochemical activity of a living cell in a new way by putting a conceptual
boundary around the system. This property of the system as a whole is
called its organisation as distinct from the interacting components that
make it up which are its s#ructure. The living system, bounded in this way,
is open to matter and energy from outside, but it essentially runs itself
and maintains itself by replacing its molecular components through the
activity of its molecular components. To do this, it is absolutely
dependent on its connection with the medium in which it lives to provide
the flow-through of its source material.

The autopoietic organisation is crucial for life, so this must be
kept constant — it is not negotiable — but the structure can change in
whatever way is necessary to maintain this organisation. That
structural change occurs according to the ever-changing connections it
makes with its surrounding medium — a process Maturana and Varela
called ‘structural coupling.’

The diagram below (Figure 3) shows an autonomous unity at the
top, a representation of its environment in the wavy line on the bottom
and the essential connectivity between them as a two-way arrow.

O
AL

Figure 3. Diagram representing an autonomous unity, structurally coupled to its
environment to maintain its autopoietic organisation.
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As long as we have our mind, we can keep on being autopoietic
by reconnecting with our world at every moment, according to the
flow of external change that we encounter and the flow of internal
changes we must make to keep our organisation intact. Any
description of our mind must include the interconnectedness that is
involved in its operation.

Think of a blind man walking with a stick. His vision is the
connection that the stick makes between his brain and the objects of the
outside world. Think of how you and I exist for one another. We exist
not only in our respective places, but you exist in my mind also and
I exist in your mind; unless, of course, you are not paying any attention
to me! We are connected by our minds.

The term, autopoiesis, is not only a brilliant abstraction of the living
system process. It is also a concept of great philosophical importance,
because it underpins the holonomic way of thinking which will be crucial
if we are to understand and solve the huge ecological problems we have
in the world today.

Mary Clark’s way of summarising the basic nature of a living system
matches nicely with Maturana’s. She said there are only three necessities
of life for a human being (or any living thing) and these are also the three
basic propensities of life. These are a propensity for bonding, for autonomy
and for meaning firstly, to be bonded — to belong or connect — secondly,
to have a personal identity and autonomy, and thirdly, to have a
meaningful purpose and be able to make meaning.

Elaborating on this (recognising that the order of 1 and 2 is
interchangeable): a human being must have (1) autonomy — being
oneself; (2) connection (belonging to and being part of something
bigger), and (3) the ability to make meaning. The third one depends on
the first two. Maturana and Varela said, in corresponding fashion, a living
system is autopoietic (autonomous) and structurally coupled (connected)
so as to have the ability to know (cognition).

So the first two aspects of knowing are the most basic biological
requirements for survival. All the other aspects of knowing we will
consider have to do with the ability to make meaning,.

We now have a more complete working definition of mind, which
will shape our way of thinking about it: Mind is that property of our being
which connects us to one another and onr world in such a way that we can maintain
our antonomous existence and create the meaning we need.

To successfully manage this inevitable tension referred to eatlier —
to be oneself, but also belong to the wide world — is the poignantly tricky
task of the human mind.
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Distinguishing ourselves

It is autopoiesis that gives us our selthood. A living system is often
referred to as self-organising, though it is, more strictly, spontaneously
organising by means of a self-referring process. Its task is to create and
maintain this sense of one’s self as distinguished from everything else.
But, here’s the rub. This can only be achieved by keeping its boundary
closed so far as knowing is concerned. An autopoietic system keeps its
organisation intact in the midst of the changes all around it by a property
known as gperational closure. 'This means that what happens within your
brain and body is not directly controlled by what happens outside it.
Your being will respond to many nudges from outside, but it will decide
for itself what response to make.

The idea is that one’s own knowing should be the knowing that
controls one’s own process. Our mind must engage with the outside
world in such a way that our being remains self-governing. It will feed off
the connections it makes, but must then manage this energy to run its
own unit — not be directly driven by outside forces.

Therefore we say that living things are both closed systems and
open systems at the same time. They are open with respect to the intake
of oxygen and nutrients and the excretion of waste products. They are
closed in a semantic or operational sense in that what happens outside
the boundary of the living system does not instruct or determine what
happens within it. Outside stimuli are not unambiguous signals that have
a predetermined result upon reaching our body. They are non-specific
triggers so far as our body is concerned and it will not necessarily react
according to the way the signal reads.

For a rough analogy of this process, think of the commander of a
submarine under the water or a pilot landing his aircraft in a thick fog.
He watches the panel of instruments in the cockpit and makes decisions
according to their configuration, which is internally generated from
signals passing to and fro between his vehicle and its surroundings. This
configuration of cockpit instruments is all he needs to know to do his
job. If you complimented the pilot on landing in the fog he might say:
‘what fog?” He was just using his instruments. They provided the
meaning that ensured his survival.

We are always in the drivet's seat and we use our instruments of
knowing to tell us about our relationship with the medium in which we
operate.

When you think about it, a self-organising system could not be told
what to do or be controlled by some external instructions and still be
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running itself. It has to have this peculiar characteristic we refer to as
knowing or, to put it another way, it has to have a mind of its own.
Another way of saying this is that it forms its own meaning; it does not
receive this meaning from elsewhere in a preformed state. We tend to
look for meaning outside of ourselves without realising that we are
creating our own all the time; that this is the essential nature of a
cognitive system.

The first two blind spots

The reason I said these seven aspects of knowing were not well
understood is that each one has a number of blind spots associated with
it. In our normal manner of living we are generally unaware of these,
which is why we find it difficult to overcome some of our most pressing
problems, as individuals and as a society. The most fundamental and
therefore least obvious blind spots are associated with the first two
aspects of knowing.

Firstly, we don’t fully appreciate our autonomy and think of ourselves
as being steered by outside influences, which is only partly true. This means
we are inclined to look outside of ourselves for security and authority,
particulatly in the direction of institutions and experts. We generally feel
rather alone and see around us fragmentation rather than wholeness. We
often try to promote a false togetherness by various forms of monoculture
such as wearing the same clothes or making our houses and shops all look
the same and, in doing this, we forget to honour and respect the diversity on
which our connectedness depends. This is a subtle and insidious blind spot,
but its implications are profound.

The second blind spot concerns our sense of connectedness.
Taking our connections for granted, we often forget about them
altogether and do not honour them as they occur. This is especially true
of long-term family or institutional affiliations, which seem to be fixed or
imposed on us rather than freely chosen. On the whole, we treat
relationships quite casually rather than sincerely. This is reflected, not
only in sexual promiscuity, but in our attitudes to the people who serve
us in shops or join us in queues or on buses. To a biologist who studies
the mind, every connection is precious no matter how fleeting it is or
how institutionalised it has become.

The biggest difficulty we face in communicating with one another
arises because we assume that meaning is totally transferable between us
and then deplore the misunderstanding that plagues our lives. We are
generally blind to the operational closure of our cognitive process and
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the need to create our own individual meaning at all times. You and
I have lived through the information age, which by its very nature
demeaned the business of connecting by overvaluing the bits of
information we are always trying to obtain. We have been worshipping
the content when it is the process that is fundamentally important.

When we recognise a blind spot, we see something differently, and this
new meaning can be very helpful; it can even lull us into a false sense of
security because we now know something we didn’t know before. But we
are still faced with so much more we don’t know. It is the human condition
to have to deal at all times with what we don’t know alongside what we do
know. This is the source of both our fear and our excitement.

At the interface between the known and the unknown is where our
mind is most alive; where it does its best work. We live with uncertainty
and today’s world is said to be more uncertain than ever before, which
makes us anxious. But the human mind is perfectly equipped to deal with
uncertainty. It is our attitude to the unknown that brings out the very
best of human qualities. The way we use our mind to relate to the
unknown will continue as a major theme of this book.



CHAPTER 3

Seeing and Hearing

illusion or perception, the organising idea, music and the voice

The five remaining aspects of knowing all concern the way we make
meaning, which would not be possible without the twin foundations
of the mind: autonomy and connectedness. It’s a sweet paradox that
we all make meaning by the same process of ‘connecting the dots,” as
it were — by putting together our story, based on each moment of our
experience — yet each of our stories is uniquely our own. Even though
our brains provide for an extraordinary degree of emotional
correspondence between us and there are brain cells that mimic the
activity in another person’s brain (see Chapter 8), our mind is
essentially autonomous and operationally closed, so that one's
knowing and meaning is one's own.

Earlier we distinguished between sensory and non-sensory modes
of perception. The journey from what is most clearly known, which we
called the material end of the spectrum of knowing, to the more
mysterious kinds of experience at the spiritual end, begins with the
obvious sensory aspects of knowing. These involve our eyes, ears,
mouth, nose and skin and our incredible senses of sight, hearing, smell,
taste and touch. I will describe the process of perception mainly in terms
of our visual and auditory systems.

What role do we expect our eyes and ears to play in our knowing?
The pervasive culture of 60 years of the ‘information age’ leads most of
us to say we expect our eyes and ears to receive, or at best gather,
information from our environment. This suggests a rather passive, one-
way process in which the more information you collect the better it will
be. But we have become quite disillusioned with this idea in recent
decades, due to feelings of stress from so-called ‘information overload’
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and futility because our appetite for information seems to be insatiable.
In this regard the Internet has had an important influence.

On the one hand, the World Wide Web gives us a sense of the
impossibility of ever obtaining even a tiny fraction of the total amount of
information available; on the other hand, it makes it easier than ever to
grab any bit of information we like. The problem is the reliability of this
information for our meaning-making process. That is because some of it
comes from within a coherent meaning structure that will be fit with our
own, but some of it does not; it could be what we call wrong or it could
be misleading, even deliberately so.

An illustration of this is the developing culture in which so-called
‘information exchange’ is a game of virtual reality played by people
pretending to be someone else such as the Tweeps on the social
networking site, Twitter, or people living fantasy lives in an imaginary
world such as Second Life. You don't have to be on the Internet to be
exposed to a barrage of so-called facts and figures that trigger the
meanings you make in one way or another. In these declining days of the
information age, one of the most commonly used terms is
‘misinformation.’

Perhaps we should be grateful that neurobiologists have now
brought to our attention the closed nature of our cognitive system and
the fact that the information is not the meaning. Every number, word or
symbol we read or hear is merely a trigger for our knowing process; it is
not an unambiguous message we receive in our brain like you get a letter
in the mailbox. Each bit of information has no real value until we
combine it with something else to form meaning, which we do within the
closed domain of our autonomous selves.

Seeing and hearing are different connectors

Visual and aural perception will be considered here, not as means
for acquiring information, but as connective mechanisms that are vitally
important to the operation of one’s mind. The senses of seeing and
hearing are very different and this difference enriches our highly
integrated sensory expetience.

The physical medium we use for seeing is light, of course — the
super-fast-moving rays (or electromagnetic radiation) that travel through
space, even totally empty space, at about 300 million metres/second. We
normally think of these as travelling in straight lines unless they pass
through a transparent material such as a glass prism; and they can be
blocked by any opaque material.
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The substance of hearing is the much slower-moving vibration that
we call sound. This must travel through an elastic material such as air or
water to produce a series of minute pressure fluctuations. Unlike light,
sound can go through walls and around corners to a certain extent, but it
travels at only 350 metres/second in air. Its speed vaties according to the
medium that carries it; it’s much faster in sea water, for example. The
sound waves spread out like ripples on a pond to form a field, which can
interact with other fields and be reflected or altered, e.g. by resonance. It’s
a form of motion known as wave propagation, meaning that something is
conveyed from one place to another, but the air itself does not go there;
it just goes up and down.

These sound waves can be felt by many parts of our body, but it is
the ear that is exquisitely designed to use them. They are channeled by
the outer ear onto your ear drum, which is incredibly sensitive to pressure
fluctuations. The vibrations pass on through a spiral amplifying
mechanism into a fluid-filled chamber in which several thousand tiny hair
cells are bent to and fro by the movement of the fluid, sending nerve
impulses directly into the middle of the brain. For sensitivity and ability
to discriminate, it is perhaps our most amazing organ.

In the eye there is an adjustable lens enabling us to focus the light
rays reflecting from a particular object. Where this light meets the lining
at the back of the eye (the retina) there are two types of receptor cells
that will detect it. These connect via the optic nerve directly with the
back of the brain. The image created in this way would be upside down
and back to front, but our brain has no difficulty coping with that. Our
two eyes, side by side, provide a stereoscopic view, making it easier to
judge distance and depth of field, but the width of our visual field is more
limited than many other animals, meaning we have to turn our head to
see behind our back.

Our aural field is 360 degrees and hearing can't be turned off and
on as easily as sight can; we don’t have earlids. It is the first sense to
develop; the ear begins to form at eight weeks of pregnancy and is
anatomically complete by 20 weeks or midterm. It is the last sense to shut
down when we go to sleep and the first to resume when we awaken.
Hearing voices in our imagination is nowadays regarded with suspicion,
but has not always been viewed so negatively. The idea of the muse in
mythology gave our sense of hearing a more mystical connotation.

But we live in a world where vision is the predominant sense. Visual
perception is described as the premier channel by those who say we
obtain 75% of our information through our eyes. Blind people have to
substitute other senses and there are remarkable examples of how this
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can be done. Helen Keller, who was both deaf and blind, could know a
lot about people and places from her unusually keen sense of smell and
her sensitive hands. The blind use touch to read Braille, of course, or a
stick to locate parts of their world that are close by. Deaf people have
developed wonderful ways of communicating by sign, gesture and facial
expression.

For most of us, in our quest for meaning, there is something
primary about seeing. We tend to say ‘I see’ to denote our understanding
of something. When we feel the need to know something, our first
impulse is usually to look for it, rather than listen for it or smell, taste or
touch it, though all of those may soon follow. We give considerable
prominence to the visual arts in the form of paintings and photographs
and the moving images of cinema, television and theatre — which also
incorporate sound, of course.

Not that anyone would deny the importance of listening to one
another and to voices on the radio and detecting unusual noises. We
are always monitoring the sounds around us, but in a less overt way.
The sounds of our city environments are harsh, so the use of
headphones and ear buds for private listening has increased, and we
are less exposed to the natural sounds of our environment than
humans have ever been. The widespread use of garish, flashing lights
to catch our attention puts emphasis on the visual sense, but an
unexpected sound like a thunder clap or rifle shot is an even more
potent trigger for our mind.

In my own experience, awareness of the non-sensory aspects of
perception seems more closely related to the sense of hearing than to
seeing. Although bright light has been associated with some dramatic
experiences that people refer to as spiritual, the everyday appreciation
of the more subtle meanings in life is more often associated with
hearing. There is a saying that sight takes you into the world whereas
hearing brings the world into you. Hearing is less intrusive and less
probing than seeing; and it detects more subtle qualities of our
connecting process.

Amongst all our listening experiences, the appreciation of music
deserves a special place and we will consider it in more detail.
Anthropologists have various theories about the origins of music and
language (see Chapter 11), but most agree we have been making some
kind of music for at least the 100,000 years or so that our species (Homzo
sapiens) has existed. We all experience music in some form or other and
this experience reveals important features of our mind.
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The most outstanding feature of our visual perception is our ability
to recognise faces and notice subtle changes in facial expression. A large
proportion of the total activity within our brain is directed towards this
because interpreting facial expression is more important than anything
else in the making of our story of meaning. Even though we’re not
looking directly at one another, we use our peripheral vision to connect
at all times. This is of the utmost importance in the relationship between
a mother and her baby; in fact the development of the baby’s mind
depends upon it.

We see things, and may also hear things, in our imagination, which
is a constant stream of patterns or images that may be quite unrelated to
our actual surroundings and may or may not have words associated with
them. This means our brain spends much of its time dealing with images
that are generated internally, mostly from previous experience, but
perhaps also from some unknown creative source.

I can look at my wife or my grandchild when I am with them and
I can also see them now, if I want to, in my imagination. To my brain,
there is no difference between these two. It is almost entirely the same
parts of my brain that light up when I imagine my child’s face as when
Ilook at that face. If T have an amorous thought regarding my absent
lover, my brain will be behaving almost as if she was right there in front
of me. Surprising as it may seem, our brain is not designed to
immediately tell the difference between what is real and what is

imaginary.
Perception and illusion are the same process

Consider the simple visual illusions below (Figure 4). There is
actually no white-line triangle, but it looks as if there is, in the illusion
called the Kanizsa Triangle. There are just three black line shapes of an
incomplete black-line triangle and bits cut out of the circles which
together suggest another triangle. Your brain is using its powers of
imagination and preexisting patterns — it knows about triangles — to
create the shapes in your mind. In the Ponzo illusion, is one horizontal
line longer than the other? You suspect it’s an illusion, but you have to
measure them to be sure they are exactly the same length. Like the blind
spot experience in the previous Chapter, this is a reminder that the mind
can tell us things that, on later inspection, are not really true.
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Figure 4. Kanizsa Triangle (left) and Ponzo Illusion (right).

Here is another example of an illusory visual experience. You are
sitting in a train at the railway station when the train next to you pulls out
in the other direction and you could swear, for a moment, it was your
train that was moving. The perception is as real as if you were moving
yourself, but by checking against some other markers, on the platform
perhaps, you can soon determine that it was not real. You do this after
the event. Your brain could not determine the reality of the situation in
the act of perception. It has to make a subsequent reference to another
source. There is no certainty we will know what is real just by looking at
it because the process involved in an illusion is exactly the same as the
process of perception.

One can easily think of illusions affecting our auditory system, too.
Making the sound that resembles a fart (and, for some strange reason, is
known as a raspberry) is a universally favourite trick in the minds of
children. The sound effects technician has a huge array of noises that will
represent clear images in our minds although the sound may not be the
real thing.

Look at the Figure below (Figure 5) with the dark blobs on it until
you can see a clear picture of something. It was created by Jackie Bortoft
for Henri Bortoft’s monograph entitled Goethe'’s Scientific Consciousness and
I use it with their permission.
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Figure 5. What do you see in this picture?

The organising idea

What has happened to turn a jumble of dark blobs into a
meaningful picture? You might have needed a clue that it is the head of a
tall animal commonly seen in a zoo. Once you see it, there is not the
slightest doubt what it is. The blobs themselves did not change, so it
must be something performed by your brain or your mind. It is an
extension of what we experienced before with the line through the blind
spot and the triangle illusion and so on. It can be explained by the fact
that your brain has a preexisting pattern or image that it uses to make
meaning — to make sense of what you are looking at.

Henri Bortoft called this the ‘organising idea.” In The Wholeness of
Nature, he explained the difference between the empirical explanation
that the giraffe is already on the page and the biological explanation that
the giraffe arises in your mind from your way of seeing it. In other words,
seeing is an active, not a passive process. The eyes see according to what
the brain is doing, even as the brain is doing its work according to what
the eyes see.
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You may also like to explore the well-known ambiguous figures in
Figure 7 at the end of this Chapter. The switching of one's mind from
one figure to the other occurs more easily for some people than others
and more easily with some figures. This ability does not have any
practical significance for the everyday working of your mind.

There is also clear anatomical evidence that the process of visual
perception involves a two-way connection between our brain and the
objects we are seeing. As well as the sensory (or receptor) nerve fibres
that enable light rays reaching the eye to also reach the brain, there are
motor (or effector) nerve fibres that control the operation of the eye and
the perception process so as to influence what it is the eye detects. Thus
the brain can control where we put our attention, what we bring into
focus, which light rays are to be given emphasis, and therefore what we
see.

We don’t see everything that is out there to see. We see what our
brain wants us to see — what it knows. Henry David Thoreau put it
beautifully when he said: ‘It's not what you look at that matters, it's what
you see.” Mark Twain, in his inimitable fashion, said: “You can't depend
on your eyes when your imagination is out of focus.’

Images we hear

The process is essentially the same for hearing. As with sight,
auditory perception involves an active input from our brain that plays a
large part in determining what we actually hear. It’s the same kind of two-
way connection. We don’t necessarily hear what is there; we hear what we
think is there because we know about it from our history. Sometimes,
our children don't hear what they have been told, if it's new to them,
which is why repetition is so essential for learning and tolerance so
necessary in parents!

Many years ago, Hudson Hawkland used microprobes placed in the
auditory neural pathways of a cat to ‘listen in’ to its hearing. The cat had a
lever-operated box containing food (fish), but the lever only worked
when a tone was sounded. Sounding a tone that the cat had never heard
before at first produced no detectable response in the auditory pathways.
As the cat learned about the meaning of the tone, its physiological
hearing response began to fire. Our brain is open to new sounds or
sights, but until a meaningful pattern in the form of an organising idea
can be applied to them, they will probably not register. Of course, there
were some strong patterns established long ago for the alarm response,
which we do not need to learn.
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Visual images are easy to describe because they are pictures, but
tonal imagery is almost certainly just as important. With our visual
perception, we detect patterns of light distributed across space and also
across time if they are moving. The clarity and unambiguous nature of
these images dominates our perception in many cases; less so in good
works of art which leave room for our imagination to play. Images of
sound tend to be less directive and less obvious.

Our world is described mainly in visible and tangible terms, which
our senses of sight and touch provide, but our hearing, in particular,
along with smell and taste, deals with the invisible and intangible
elements of our experience. This blurs the distinction between an outer
world that you can see and touch and an inner world of thoughts and
feelings. Thus it has a special role to play in our experience of connecting
our inner and outer worlds. It is through an appreciation of hearing that
we come to know about the non-material aspects as well as the material
aspects of our experience.

Try listening to the rich ringing tone of a Tibetan ‘singing bowl’ or a
tingshaw and try to determine the exact time at which the sound
disappears. After a while you can’t tell whether the sound is still ‘out
there’ or just playing on ‘in here.” The sound is obviously out there in the
air, but it is also inside us when our mind makes that connection. We are
hearing tones and overtones, which are subsidiary sounds at higher
frequency — so what is the meaning of a tone? Tonal images also signify
time and space, like pictures do, but in a more subtle way, which can be
explained by considering our experience of music.

The perception of music

Tones are physical events occurring in the external world as wave
patterns, which also exist in our imaginal world as distinct patterns of
sound. We tend to associate meaning with words, even though they are
only triggers that propel our mind to make meaning. The words are often
said to point to the meaning. In the case of music, the meaning is not
generally associated with particular sounds; it arises from the dynamic
experience of the melody and harmony. It is not a perception of objects
that are being pointed out; it is an experience of the process of pointing.

A sequence of tones that forms a melody is more than just a
collection of sounds when perceived by a listener who is not entirely
naive with regard to that music. A melody has a flow of meaning which is
very like the meaning stream of a story. From the beginning, it appears to
be heading somewhere, may emphasise certain matters along the way,
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often builds to a climax and usually resolves itself in a satisfying manner
such that the listener knows the end has been reached.

This dynamic quality of melody, which stems from the relations
between the tones rather than the individual tones, gives music its sense
of time; it is a flowing pattern, a moving image. Someone familiar with
musical scales and cadence can describe this in terms of relationships
between phrases and between certain intervals on the musical scale in any
particular key, ¢g in the most common diatonic scale, the seventh or
leading note has the effect of leaning towards a return to the tonic or
base note (the first or eighth tone). You don't need any musical training
to hear this quite clearly.

Schopenhauer wrote of melody as ‘having significant and
intentional connections from beginning to end’ and also as ‘one thought
from beginning to end.” Attentive listening to music is not a passive
process; it is intensely active, involving a stream of inferences,
hypotheses, expectations and anticipations. Of course, it is possible to
listen to music without paying much attention, but the sense of flow is
still there in the background because of the way the tones are bound
together as an organic whole. Every bar and every phrase arises from
what preceded it and invites what will follow.

Several notes sounding together constitute a chord, which evokes
the spatial component of the imagery of tones. Different chords may be
experienced by the listener as very different sensations or feelings, e.g. a
major chord compared to a minor chord, the latter being more
constrained, melancholy, or even fearful. Composers use the structure of
chords to enrich the meaning of their music in a way that corresponds to
an artist’s use of space. Victor Zuckerkandl, who explained this in much
more detail, said it was an aspect of our imagination that invites a deeper
appreciation of the workings of our mind.

The Dynamic Quality of Melody
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Figure 6. The theme melody (Ode to Joy) from the choral movement of Beethoven’s
Ninth Symphony.

Music also helps us to understand the elusive concept of wholeness.
The individual notes in a fine piece of music need one another to become
a meaningful whole, just as the blobs on the page needed one another to
make a giraffe. Consider the apparent simplicity of the above passage of
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music (Figure 6), which is mostly one type of note (crotchets), uses only a
few lines of the staff and can easily be played by even such an amateur
musician as me. But when you hear it, if you recognise the tune, your
imagination may be filled as mine is with the sound of an orchestra and
choir in full voice because it is one of the most powerful melodic themes
in the history of Western music. What is most remarkable is that
Beethoven was almost totally deaf when he composed this for his last
Symphony. These tones, arranged like this, came from his imagination
and they come to life and sing in our imagination when we connect with
them through the imagery of sound.

When we remember a melody it is re-created and lives again in our
mind. It is not a process of re-assembling the components, but is like
other very familiar aspects of our experience such as walking or
swimming in that we encounter each step or stroke as an integral part of
the whole process; we do not dwell on each bit separately. There is a
kinetic melody in all our experience.

Because music exists we know that the tangible and the visible do
not make up the whole nature of the world. Yehudi Menuhin wrote:

‘The magic of listening brings us closer to the central core of
the universe. To begin to comprehend the mystery of life it is
not sufficient to touch and to see — we need to heat, to listen,
and thus to unite heart and mind and soul.

Menuhin’s friend and colleague, Ravi Shankar, also said: ‘the highest
aim of music is to reveal the essence of the universe it reflects.’

Music brings enormous enjoyment to human beings especially as it
becomes familiar and our imagination starts to anticipate and remember
its flow — the shape of its imagery. Pop music and rock concerts send
young people into a frenzy; certain moments in opera trigger explosions
of applause and shouting (bravo!); advertising jingles oil the wheels of
commerce every day; and the slow movement of a Mozart piano
concerto, for example, can bring a feeling of complete rapture to an
otherwise quiet moment.

Hearing the voice

Humans excel, not only in certain aspects of hearing, but in
producing the most complex and influential of all sounds: the voice.
Anne Karpf found it remarkable that such a sublime ability as human
vocalisation is so little studied and so readily taken for granted. She said it
‘lies at the heart of what it is to be human.” It is crucial for the mother-
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baby relationship that is the birthplace of each new human mind and it is
our most expressive and revealing instrument of communication.

The subtlety of frequencies and resonances in the human voice has
defied even the best digital technology to synthesize it exactly. The
average person hears over a range from 16 to 16,000 vibrations per
second (Hz) although youngsters who haven’t been deafened by loud
music can hear higher frequencies — up to 20,000 Hz. Hearing is most
efficient in the range 1000 — 3000 Hz, which is the typical sound of
human speech. There is also some evidence that these relatively low-
frequency vibrations can influence biochemical reactions within the living
cell (see Chapter 9).

You can tell a lot about how a person is feeling from listening to his
or her voice and we are often affected quite strongly by the sound of
other people’s voices. Listening to one’s own voice played back, rather
than from within your body, is an interesting experience for getting to
know yourself as you are heard by others. Because it is produced initially
by vocal folds constricting the flow of air from our lungs and then
amplified in resonating cavities, our speaking (and singing) is integrated
with the very basic physiology of our breathing. The sound is made from
breath and comes and goes with the breath. We even starve ourselves of
oxygen, sometimes, to say something we need to say.

Finding one’s voice has become a metaphor for expressing one’s
autonomy in a satisfying way. It’s as if our voice gives birth to our
thoughts. There are specific programs that use the voice to heal, enrich
and liberate the mind and body. Chris James’ Discover Your Natural 1 ozce
and Jill Purce’s The Healing 1 vice are two examples. The Tomatis Method
uses voice and hearing for psychotherapy and to overcome learning
difficulties in children. A ‘life of transformation through listening’ is
described by Alfred Tomatis in his book, The Conscions Ear. More than
anyone, he appreciated the profound relationship between what our ears
can hear and the sounds we produce through our mouth.

Some people are concerned that we are becoming increasingly deaf
— not just industrial deafness from so many machines — but a profound
lack of attention to the small sounds around us. This manifests itself as
insensitivity to the degradation of our physical world and the cries for
help of our fellow human beings. We are bombarded with visual images
of starving children and bomb-ravaged streets, but it seems that no one is
listening.

Both seeing and hearing are vital functions of our mind in which
there is more to it than meets the eye — or the ear. At the interface
between knowing and not knowing, we can learn something from
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hearing that would not be obvious were we relying only on the visual
sense. And likewise for the senses of smell, taste and touch, for which the
same two-way process that occurs with seeing and hearing is operating at
all times.

In the next Chapter we will consider the broader implications of
this proactive perception that is such a key ingredient for creating all the
rich flavours of the human mind.
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Figure 7. Some well-known ambiguous figures (from top left: Eskimo or Indian chief;
vase or faces; old man or young man; old woman or young girl; duck or rabbit).



CHAPTER 4

Proactive Perception

Circular sensing, perceiving colours and bringing forth worlds

The third aspect of knowing is the proactive nature of our process of
perception. This is also the point where Maturana and Varela departed
from the main stream of cognitive science. They were not the only ones,
but they were the principal architects of this new paradigm that is not yet
commonplace, but deserves to be, for the reasons outlined in this book.

Humberto Maturana Romesin, or H. R. Maturana as he is known in
the scientific literature, was born in Santiago, Chile, on the 14" of
September, 1928. At the University of Chile he began to study medicine,
but then transferred to study biology. In 1954 he went to study anatomy
and physiology at University College, London, and then obtained a PhD
from Harvard University in 1958, after which he returned to the relative
isolation of research and teaching in neurobiology at the University of
Chile. Others took up his work elsewhere (e.g. the Ontological Coaching
program developed by Fernando Flores in California), but Maturana said
he preferred the academic freedom he experienced outside the main
stream of international cognitive science.

The history of this new paradigm stems from a paper called What
the Frog’s Eye Tells the Frog’s Brain which was the work of Lettvin and
Maturana at Harvard. That they worked in the MIT Research Laboratory
of Electronics is indicative of the fact that cognitive science was
becoming the province of engineers rather than biologists. This trend
started with the arrival of ‘information theory’ which dates roughly from
Shannon’s publication of .4 Mathematical Theory of Communication in 1948.
Before that biology texts made no mention of information as an aspect
of cognition, but from then on the idea of information came to occupy a
central place in the explanations of neurobiology.
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The Frog’s Eye’ paper attracted much attention from people
developing artificial intelligence and computer models of the brain, but
back in Chile, Maturana was reflecting on it very differently. He began to
question the basic assumption of the Harvard research, which was that
the eye passed on information to the brain to give it an accurate
representation of an objective reality. He had noted that:

‘The eye speaks to the brain in a language already highly
organised and interpreted, instead of transmitting some more
or less accurate copy of the distribution of light on the
receptors.’

Much of his subsequent research concerned the processes of avian
colour vision. The perception of colour was a prime example of the
limitations of cognitive science because colour is one of the so-called
qualia — a quality that could not be described scientifically except by
reducing it to quantitative dimensions such as the wavelength of the light.
Maturana asked himself:

‘What if, instead of attempting to correlate the activity of the
retina with the physical stimuli external to the organism, we did
otherwise and tried to correlate the activity in the retina with
the colour experience of the subject?’

Eventually, Maturana and his colleagues showed that the subject’s
previous experience of colour produced organising ideas that affected the
pattern of its visual system’s responses to what it was seeing. They also
experimented with salamanders whose eye connections to the brain could
be surgically altered without disturbing their subsequent ability to see.
When tricked in this way, the salamanders flicked their tongue in the
direction suggested by their brain, not where the food actually was, even
though they could ‘see’ it. This is how the biological principles of
proactive perception were first established.

Francisco Javier Varela Garcia, or F.J. Varela in the scientific
literature, was born on September the 7%, 1946, and grew up in a
mountain village in the Andes before moving to Santiago to become the
first of his family to attend a University. Cultural historian, William Irwin
Thompson, wrote in 1989 that he would hail Varela as ‘the Einstein of
the consciousness movement’ except that this kind of hype was already
over used and Varela did not work alone. He told the story that
Francisco came to Maturana’s office at the University of Chile in 1965
seeking to study ‘the role of the mind in the universe’ and Humberto
said: ‘My boy, you’ve come to the right place.’
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Varela’s PhD was also from Harvard, in 1970, after which he
returned to Santiago to work with Maturana, and together they re-shaped
cognitive science. Autopoiesis and Cognition: The Realization of the Living was
published in 1980 and a more popular account of their work, The Tree of
Knowledge: The Biological Roots of Human Understanding, appeared in 1987.
Varela worked in the USA during the Pinochet regime in Chile, returned
home for several years and then continued this work in France from
1986 until his untimely death in 2001 at the age of 54.

What had previously been understood as an allopoietic system now
became understandable as an autopoietic system. The difference can be
explained by comparing a car factory with a living organism. Both utilise raw
materials from outside themselves, but the car factory builds them into a
motor car, which is clearly something other than the factory and which will
exist independently of the place it was made. In a living organism the raw
materials are used to rebuild the very structure that is doing the building.

Every cell in your body lives for a short time only. When it dies, its
work is taken over by a new cell of the same kind. For some kinds of cell,
this happens every few days — for others only every few weeks or
months. The basic structural units of the body are proteins that are made
up from smaller molecules called amino acids. The construction process
is regulated by other small molecules such as enzymes according to a
blueprint set out by the very basic molecule called DNA (deoxyribose
nucleic acid). These cell structures use the flow of molecules and energy
that come in from the outside to produce, within the system, all the same
components that are needed to maintain the existing structures.

In a more general sense, autopoiesis refers to the dynamics of any
system that is organised in its own right and therefore not in equilibrium
with its surroundings. Maturana proposed that, before life began on
earth, there were many molecules interacting with other molecules, but
they had not formed into an autonomous, self-producing arrangement in
which the results of their molecular interaction would be a re-creation of
the same molecular configuration. This may have happened in a
haphazard fashion for a long time before these operationally closed
entities eventually became stable units capable of reproducing themselves
in a reliable way. Life forms have been evolving ever since.

Our nervous system is closed

This operational closure that created an autonomous unity set in
place the fundamental structure of our nervous system today, so it is fair
to say the proactive nature of our perception is as old as life itself. It
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manifests in a special way for humans, but the point is we can learn about
our own mind by noting the biological principles on which it is based.

Consider the example of a single-celled organism called an amoeba
having its dinner, as it were, by engulfing a protozoan. Molecules released
from the protozoan trigger membrane changes in the amoeba which
enable it to spread itself in the direction of its prey until it eventually
wraps itself completely around the protozoan. This is achieved by the
amoeba maintaining an internal correlation between its sensory surface,
which detects the chemical triggers, and its motor surface, which brings
about the engulfing movement. This correlation is maintained through
processes inside the cell that have developed over time for this particular
organism.

In more complex organisms the principle is the same. The sensory
surface may be connected to the motor apparatus by a complex network
of nerves, but it is still a sensory-motor coordination that is occurring — a
cyclic process of detecting and acting, which we call knowing and doing,.
The action is not dictated by external instructions; it results from the
internal correlation at each moment in time. Through operational closure
and autopoiesis, the organism is able to operate ‘with relevance to the
maintenance of itself’ in any situation.

Many cognitive scientists still hold to the precept that cognition is a
type of computation and there can be no computation without
representation. But Varela explained perception quite differently:

It is not a process of representation of an independently
existing world, it is a continual bringing forth of a world which
is defined by oneself and defines oneself at the same time.’

The process of knowing appears to an observer, superficially, to be
a computation of data that has been supplied — until we come to
appreciate the idea of autonomy. Biological autonomy means that the
way an organism specifies itself through its interaction is also the way it
performs cognitively. We are talking about a process of construction
rather than instruction — internal coherence rather than representation.

Instead of information being that which represents the external
world and corresponds to it, we say that the information has been
constructed and the correspondence is simply the pattern by which the
two are connected. Rather than ‘mapping’ its surroundings, the nervous
system is forming certain patterns according to its domain of
interactions. Thus the information is only specified during its operation;
it is not to be found ‘out there.” It is formed within — as suggested by its
Latin roots: in formare.
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Our blind spots regarding this process

Understood in this way, cognition does not primarily mean
knowing something about the rest of the world; rather it means knowing
one's self through one's interactions with the rest of the world. This
explains why we are not able to see exactly what is there; we see what our
brain thinks is there, from its previous experience. To the old saying
‘seeing is believing’” we could add that ‘believing is seeing.” Your
imagination shapes the world you encounter into patterns that are
meaningful in terms of your previous experience.

It was suggested that when the tall ships of European invaders first
arrived to set up colonies in remote places, the indigenous people could
not determine what the strange object was on the horizon because they
had never seen a boat of that size before. In their imagination it might
have come from the sky or the sea or wherever the thunder and lightning
or wind and rain came from.

The most important implication of operational closure is that we
form our own meaning at all times and cannot receive it already formed
from anywhere else. We often assume that others have acquired from us
the same meaning we have formed and we get by with that because it
works reasonably well amongst people with very similar histories and
cultural context.. But it also often leads to misunderstandings.

Because we misunderstand the proactive and personal nature of our
perception, we tend to blame the world for how we see it. This is a
constant source of difficulty for almost every human being, yet we all
know that people can be happy living in a shack and unhappy living in a
castle. We also waste much of our lives arguing about the nature of an
external reality that, in the end, can only be validated either by our own
knowing or by some authority or institution. In doing this, we value ideas
about objectivity and so-called 'truth' above the quality of our personal
relationships, which in a biological sense, is not life-sustaining.

The process of learning is often misunderstood because it is
thought to be an accumulation of information or knowledge when it is,
more precisely, an updating of our organising ideas. Students are all
presented with the same ‘facts’ yet some fail to learn and others achieve
high distinction. Teachers strive to make large quantities of the best
information available to their students, but it is the quality of the
connection between mentor and pupil that most affects the outcome.

It is actually our saving grace that we cannot have another person’s
meaning imposed upon us as the story of King Midas reminds us. He
asked the Gods to grant him the gift of turning everything he touched
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into gold. When his daughters ran up to give him a hug, he touched them
and they became frozen gold statues. That gift would be a disaster in any
form.

The sensory circuit

This process of perception involves a two-way connection between
the brain and the objects we perceive. As well as the inwards connection
from sensory nerves in the eyes, ears, skin, nose and mouth to the brain,
we have effector or motor nerves carrying instructions from the brain to
those organs and guiding their physiological behaviour. That guidance
stems from whatever meaning our brain is making from the sensing of
the object — by the continual reformulation of the brain pattern which is
our organising idea. Unless the organising idea becomes stuck or fixed in
our neural network, which happens if the system is not exercised, it will
be constantly rearranged to be ready for the next stage of our perception
experience. This new or modified organising idea will then impose itself
again upon the sensing operation — and so on, in a circular process.

This two-way circuitry of our nervous system is known as a
sensory-motor loop. Not only does each sense organ connect up with the
object it senses, but the various senses work together to create the whole
picture that our brain seems to require. In The Spell of the Sensuous, David
Abram wrote:

‘My senses connect up with each other in the things I perceive,
or rather each perceived thing gathers my senses together in a
coherent way, and it is this that enables me to experience the
thing itself as a centre of forces, as another means of
experience, as an Other. The relative divergence of my bodily

senses ... ensures that my body is a sort of open circuit that
completes itself only in things, in others, in the encompassing
earth.

Our senses form part of an open circuit that completes itself with
whatever it is we sense (thus becoming, in that moment, closed).

In physiological terms the sensory-motor loop is internal in that the
sensory nerve endings on the edge of our bodies are correlating their
activities with the brain and central nervous system from which the
motor nerve activity is directed. But in terms of the operation of the
mind it is a larger circuit that extends to the object itself. When Sheldrake
wrote about the ‘extended mind’ he suggested that a special sense could
be involved, but my point is that it is a perfectly normal operation of our
regular sense organs to complete the circuit in this way.



Proactive Perception 63

The great German poet and scientist, Wolfgang von Goethe wrote:
‘every object, well contemplated, creates an organ for its perception.’
Bortoft’s book, The Wholeness of Nature, is subtitled: ‘Goethe’s way toward
a science of conscious participation in nature.” This attempt to unite the
subjective and objective aspects of our mind is precisely the direction in
which process philosophy is leading us and to which the biological
science outlined here applies.

The circularity of sensing is a subtle idea that conventional science,
which is an analytical mode of consciousness, cannot entirely embrace. In
a more holistic mode of consciousness we see that our sensory
perception does not operate separately from our non-sensory perception.
The experience of seeing the giraffe was a case of a non-sensory factor
acting as the organiser of the sensory perception. In objective science we
are blind to the fact that the answers we get arise from the nature of
questions we, ourselves, have put.

In a post-modern, constructive explanation such as I am offering
here, it is necessary to explain secondary qualities in their own right
rather than simply reduce them to primary, quantitative properties as
conventional science does. This entails some of the insights that have
come from phenomenology, such as the idea that consciousness has
intentionality built into it. Phenomenology sits uneasily with science
because its founding philosophers such as Husserl tried to establish the
validity of the ‘first-person approach’ to the study of consciousness. This
biological science helps to bridge the gap.

Francisco Varela deserves special mention in this respect. He was
also a poet, musician and philosopher who was fluent in five languages
and he became a Buddhist teacher and associate of the Dalai Lama. His
later book (with Thompson and Rosch) was called The Embodied Mind —
Cognitive Science and Human Experience. As its title suggests, this book draws
from the rich wellspring of Merleau-Ponty’s pioneering work in
phenomenology. Its relevance to my story here is shown in the following
quote:

“This book begins and ends with the conviction that the new
sciences of mind need to enlarge their horizon to encompass
both lived human experience and the possibilities for
transformation inherent in human experience. Ordinary,
everyday experience, on the other hand, must enlarge its
horizon to benefit from the insights and analyses that are
distinctly wrought by the sciences of mind. It is this possibility
for circulation between the sciences of mind (cognitive science)
and human experience that we explore in this book.’
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The perception of colour

Goethe was an important earlier pioneer in this regard. He lived
from 1749 to 1832 and the large number of books written about him
attests to his extraordinary versatility as an author, poet, philosopher
and artist. His beloved science, which occupied a large part of his life,
was largely ignored, however, until the new insights about wholeness
and process began to emerge from physicists like David Bohm and the
cyberneticians I have already mentioned.

Goethe developed a way of seeing that he called ‘dwelling in the
phenomenon’ or ‘making the phenomenon visible,” which Bortoft
refers to as ‘exact sensorial imagination.” One of the best examples of
this was his comprehensive research on the perception of colour.

Newton had shown previously that a beam of light passed
through a prism onto a wall produced the spectrum of colour as we
know it (red, orange, yellow, green, blue, indigo, violet) and thus each
colour could be assigned a different wavelength. This was classical
science, reducing a secondary quality to a number. Its great value lay
in being able to explain colour in a physical sense and we use
wavelength measurement as an analytical tool to identify and
investigate unknown substances.

Goethe’s experience as a painter gave him a more subjective
interest in colour. He observed what happened when you hold a prism
up to your eye and look at an edge — the boundary between dark and
light. You can explore this for yourself by careful observation. The
first thing you will notice is that colours arise near the edge.
Depending on how you hold the prism and card (see Figure 8) you
will see red, orange, yellow extending from the boundary line into the
white area, or blue, indigo, violet extending from the boundary line
into the black.

Figure 8. The edge between black and white is where the colours arise when viewed
through a prism in the manner of Goethe’s experiments on colour perception.

If you continue that experiment, very carefully, using a narrow band
of white between two dark patches you will be able to join up those two
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ends of the spectrum and see that green is produced in the middle where
the blue meets the yellow.

Whereas Newton had wanted to take the colours apart, Goethe
wanted to know how they went together — how they related to one
another in our experience of perception. He found that, firstly, you need
both light and dark to perceive colour. Secondly, the progressive
lightening of dark (seeing dark through light) produces the ‘red, orange,
yellow’ end of the spectrum while the progressive darkening of light
(seeing light through dark) produces the ‘violet, indigo, blue’ end of the
spectrum. This research took 20 years, not just the few minutes I am
taking to describe it.

Then he could see the colours of his world more meaningfully. The
sky straight overhead is bright blue on a clear day, becoming lighter in
shade as you look more towards the horizon (as every landscape painter
knows). The higher you go above sea level into the sky the blacker it
becomes. This makes sense because the atmosphere is filled with light by
the sun and the space beyond it is black, so you are looking at dark
through light. The horizon view takes in more atmosphere — the view
straight overhead is more direct so it encounters less atmosphere — hence
the difference in colour. Similarly, the sun overhead is yellow, but it is
redder the closer to sunrise and sunset you see it because you are looking
at a very bright light through the relatively darker atmosphere.

The point is that Goethe wanted to understand things as a whole,
which is what our mind strives to do even when we have divided
something into parts. We can’t make meaning unless there is a coherent
whole within which the details can be accommodated. This is why it’s
difficult to understand detailed scientific evidence until we can see its
connectedness — its meaning. Our ability to form meaning tells us there
cannot be parts without a whole.

The whole is not simply the totality of the parts; nor can it be
broken up into the parts, because it is not made by adding them together
— it is a special quality in its own right that arises due to the proactive
nature of our perception. This is the same principle as a laser hologram
where each part also contains the whole. As explained in quantum
physics, the properties of a single particle are determined by the
interaction of all the other particles.

In any case, we couldn’t possibly attend to every single detail of our
world. We are able to select meaningfully because of our mind's
appreciation of this subtle, but profoundly important, quality called
wholeness. Goethe's research on colour perception stands as one of the
cornerstones of this meaning structure.
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Paying attention

Our attention system has to be highly selective because we could not
take in everything at once. We have the ability to concentrate on one set of
things while relegating all the rest to the background where they may be
missed altogether or may float around the periphery of our attention.

An interesting experiment by psychologists at Harvard showed
what they called ‘change blindness’ in which the subjects did not notice a
huge change that occurred right before their eyes and were incredulous
when told later what they had missed. In this experiment one person
behind a desk handed the volunteers a consent form to sign and then
ducked down out of sight while another person stood up and received
the form when it was handed back. Most volunteers didn’t realise it was
not the same person although they were quite different in appearance.

A powerful quotation from the radical Scottish psychiatrist, R. D.
Laing, sums it up:

‘The range of what we think and do is limited by what we fail
to notice. And because we fail to notice that we fail to notice
there is little we can do to change until we notice how failing to
notice shapes our thoughts and deeds.

There is a popular picture book called Animalia in which a small
figure of the author, Graeme Base, is partly hidden on each page, but it is
hard to find because of the intricate detail in all the pictures. We can only
attend to a small portion of what is going on out there in our world. We
attend to what our brain thinks is important for us to connect with at
that time. There is a saying: ‘show me what you attend to and I will tell
you who you are.’

In the BBC TV series, Brain Story, Susan Greentield described
medical case histories in which localised brain damage interfered with the
normal perception process. One extreme case where a woman had lost
the ability to perceive whether objects were moving or not shows how
difficult it is to explain movement to someone else and how important it
is to be able to create this meaning for yourself.

Some people with brain damage can see the details of faces, but can’t
put it all together into a recognisable whole, which has a devastating effect
on their lives. To lose the ability to form meaning when you look at another
person's face would be a crucial blow to the mind. You may have noticed it’s
much harder to recognise pictures of famous faces, or your friends, if they
are upside down. The details are still there, but the wholeness does not form
in the same way. Other brain-damaged patients could not distinguish
between common objects even though they could describe in detail each



Proactive Perception 67

part of the object. They also had a difficult time because, when you tell them
what something is, the meaning does not stick.

Bringing forth our own worlds

It is a consequence of the physiological processes involved in being
human that the world I see before me and experience will not be exactly
the same as anyone else’s world. Wittgenstein observed that happy
people seem to live in a different world from unhappy people.

But for practical purposes we are quite content to assume that we
are living in the same world as everyone else. This is because those of us
with similar backgrounds of education and experience, within a well-
defined culture, tend to have very similar organising ideas and stories, so
we bring forth a very similar world. The small differences can be easily
accommodated without upsetting our communication, particularly by
those who are aware of this biological process. The real problems arise
between people from contrasting cultures with very different mental
histories and, unless we acknowledge the very prevalent blind spots about
this aspect of our mind, we will never overcome these problems.

The way in which each of us brings forth a slightly different world
has an emotional basis as we shall see in more detail later. Robert Zajonc
showed how even the decision-making function of the mind operates
within an emotional context. When subjects were presented with tones
they had unwittingly heard recently, they showed a distinct preference for
them over tones they had not just heard, although they did not give this
as the reason for the decision. In other words what is familiar feels better
even when we think we are judging rationally. In another study subjects
responded quite differently to a drug or a drink depending on whether
they were told beforehand it was a narcotic or an alcoholic drink or a
sugar pill or water. What we experience in the world depends upon how
our mind thinks and feels about that world.

Maturana coined the term ‘multiverse’ because there are as many
different worlds as there are people perceiving them. There is a very
ancient saying from the Ta/mud: ‘“we don’t see the world as it is; we see
the world as we are.”

This brings us to acknowledge two different sides of our perception
process; we are not only experiencing, we are also observing. The world
we bring forth is the world we see. Seeing is done by an observer whereas
knowing about it includes having the experience.

In the next Chapter we will consider what a difference it makes
whether we acknowledge the role of the observer or not.






CHAPTER S

Explaining

objectivity, self-consciousness and what happens when we ignore
the observer

We do a lot of explaining. We seem to have a need to explain things,
firstly to ourselves so they fit comfortably into our story and also to
others so we can bond with them. Maturana used to say, with a
mischievous twinkle in his eye, that explaining is to humans what a
pacifier is to a baby — it soothes us, sets our mind at rest and brings us
feelings of comfort and satisfaction.

We cannot explain anything without using a form of language — if
not words, then images or movements that could have words attached to
them. This language enables us to distinguish between this and that and
those basic distinctions we make dictate the structure of our explanation.
Often without realising it, we shape our view of the world and our way of
operating according to the distinctions we make.

An example of this is the distinction between subjectivity and
objectivity. The former has much less credibility when it comes to
describing the reality of our world. But how does that fit with the
biological fact that we bring forth our own worlds? There is a different
distinction we can make that is much more important for the mind in our
daily experience and it gives rise to two completely different ways of
explaining.

Firstly, consider what it is we are explaining? There is a blind spot
here that is quite subtle. We usually say we are explaining something
separate from us, e.g. Maturana’s biology or the structure of the eye, but it
would be more accurate to say we are explaining our experience of that
something — what we have read about it or done with it before. We
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address certain aspects of the subject one at a time as we bring each
aspect into view for the purpose of explaining it.

The observer

Maturana wrote, ‘everything said is said by an observer.” In the act
of explaining something we are able to separate it from our immediate
experience and view it from the standpoint of an onlooker so we can
make a better description of it and establish the meaning of it for
ourselves. All our explanations are made in our capacity as observers and
they are frequently shared with or passed on to others who are also acting
as observers. So what we are explaining is a combination of our
experience and our observing of that experience. The resources we draw
on to do the explaining also come from our experience — from previous
encounters with something similar.

We live our lives experiencing, observing and explaining, but
obviously, the explanation is not the same as the experience, just as the
menu — though its words may stimulate your senses when you read it — is
not the same as the taste and texture of the food you eat. Explanations
exist in a different domain from that which is being explained.

Often, we can forget about this because we want to explain
something separately from our experience of it, anyway, so we can ignore
the role of the observer. In other situations, there are compelling reasons
why we should acknowledge that we bring forth our own world. This is
not to say we created it. We are saying nothing about its existence ‘in
reality' — only that we brought it forth in our experience at this time.

Objectivity and subjectivity

As a scientist I have a high regard for what is known as objectivity.
This is a particular way of observing and explaining in which the personal
bias of the observer is prevented, as far as possible, from influencing the
description of what is being observed. In other words, it’s meant to be a
value-free, emotion-free, totally impersonal account, which reveals
exactly what is happening — what is there or what the world is really like —
in its own right. Even though we can’t entirely forget that everything we
say is a comment or a reflection about what has happened rather than the
happening itself, this notion of objectivity has served us well for scientific
investigation and for conducting much of the business we do together. It
is usually contrasted with what is known as subjectivity, that being merely
one’s personal impression of a world that should preferably be known to
us in its own right, but at the moment is not.
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Much is made of the distinction between objectivity and subjectivity
in our society. The former is more highly regarded in most of our serious
social and professional intercourse because the removal of personal bias
is usually seen as leading to better decisions and more sound judgments,
even though this is not necessarily so. Subjectivity is tolerated — even
welcomed — with regard to artistic or aesthetic opinions and also in
communicating our deepest feelings to one another, but is considered
suspect where more pragmatic interactions are concerned.

The difference between the two is often exaggerated, particularly in
scientific or quasi-scientific activities. When I was researching animal
behaviour, I spent days and nights simply watching what animals did.
The question arose: were my results more subjective than those of my
colleague whose data were delivered by a laboratory instrument? The
answer is not simple, because the machine could be influenced to favour
one reading over another, depending on the way it was set up. An
archeologist friend told me his largely intuitive ability to recognise various
stone artifacts would sometimes be questioned, whereas the carbon
dating results from the laboratory would not, although they could be
wildly inaccurate in some circumstances.

We trust technology blindly by relying so heavily on the data output
from recording and measuring instruments. As well as the obvious
possibility of a mechanical or electrical defect producing an error, it is too
easy to forget that the machine is just an extension of the human mind that
designed it or is using it. When I look through a telescope or a microscope,
it is still my human eye that sees — albeit with much finer resolution — and
my human mind that does the knowing about what is there. Watching a
heart monitor draw its flowing graph can tell a nurse much more about the
patient than she could know directly from her senses, but it is still her
human monitoring that interprets what is happening.

Two difterent ways of explaining

The distinction between objectivity and subjectivity is not as crucial in
real life as people often claim and there is a more important distinction
based on whether we acknowledge the role of the observer or not. Each
time we set out to explain we must choose between two quite different
paths.

One option is to have regard for the apparent similarity between the
world I bring forth and the world everyone else brings forth, and
consider this to be a given reality that is endowed to us and already exists,
regardless of my perceiving of it. The problem is that validation of this
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reality must be done independently of our existence. This path we will
call objective reality or option [1].

The other option is to have regard for the constructed nature of what
each of us brings forth, through our individual perception process, without
making assumptions about any other reality that may exist independently of
us. The problem is that this view of reality cannot be validated independently
of our existence. We will call this path personal reality or option |2].

The terms Maturana used to describe these two ways of explaining
were ‘objectivity without parentheses’ for the first and ‘objectivity in
parentheses’ for the second. Although the phrase is awkward, the idea of
simply putting objectivity in brackets when taking personal responsibility
is very useful. Maturana also used the terms ‘transcendental’ for option
[1] and ‘constitutive’ for option [2].

So, in summary, the two ways of explaining our experience in
language, which are two different views of reality, are:

° [1] Objective: reality is given, preexisting, transcendental, ze.
objectivity without parentheses.

° [2] Personal: reality is arising, constitutive, individual, ze.
objectivity in parentheses.

There is a subtle difference between this personal reality and what we
were calling subjectivity. The idea of subjectivity belongs to the path of
objectivity (option [1]) because it is a personal assessment that is made with
reference to a supposedly objective reality. When we are being subjective
we imply that there is only one true version of reality and our personal
version has no validity compared to that — it is an inferior and more or less
private indulgence. What we are calling personal reality or option [2],
however, is not an inferior version of objectivity. It is a perfectly valid way
of knowing and a different way of regarding knowledge. It is not merely an
individual’s interpretation of an otherwise objective world.

In daily life, we use both these alternatives and move between them
according to our preference at the time. It’s not that one is right and one
is wrong — we need both. Our preference will depend on the situation we
are in and, most importantly, our emotional state. The point to note here
is that these two paths have very different consequences, for our society
and for our individual lives. Which one we choose has a profound effect
on the delicate work of our life-giving mind.

Two different sets of consequences

The most obvious virtue of objective reality is its technological
convenience because it provides us with a reference point outside of
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ourselves. There is no need to negotiate with someone else about what is
what because the common ground we need to be able to work together is
given to us all in the form of objective reality. If you and I have to move a
table into the next room, we will need to wotk with the ‘same’ table and the
‘same’ doorway, whatever our personal perception might be. If I am to learn
the mechanism of an internal combustion engine from your diagrams, I will
need to accept them as a ‘true’ representation of the parts of the engine.

Even granting the idea from physics that the observer influences
what is observed, it is often necessary, and certainly convenient, to
behave as if there is an external reality which is independent of us. We
are very accustomed to doing this and we are generally blind to any
problems associated with it.

The main problem is that it necessitates a belief in a validation
mechanism that is independent of the observer. The criteria for validating
this reality are outside of human knowing; hence the term, transcendental.
For practical purposes, this requires us to establish some form of authority,
which may be religious, scientific or philosophical, that can represent the
truth about what is so in the world. This authority’s ability to know what is
true is considered to be an endowment; it is taken as given.

This carries with it the following consequences:

(1)  This knowledge may be appropriated by individuals or institutions,
and hierarchies of knowledge may be established accordingly;

(2)  There has to be either agreement with this authority or negation
of it in the form of disagreement;

(3) Individuals become dependent on this authority, no longer

exercising responsibility for their own knowing.

This makes a stark contrast with the personally constructed, or
constitutive, reality, where the ability to know anything is very much a
personal responsibility. Whether what we know individually is the truth
or not is not the issue. In this case, all our realities will automatically be
somewhat different and, strictly speaking, there will be no such thing as
disagreement. Instead, there will only be individual preferences, which
are simply differences in culture that have been constituted through the
operation of the observer.

This different kind of awareness is sometimes called a second-order
operation, ie. knowing we are doing what we're doing and taking
responsibility for it. The notion (from mathematics) of second order
means, in a very general sense, observing from a higher level. For
example, when Ilook at a tree, that is a first-order operation, but when
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I come to consider myself looking at the tree, that is a second-order
operation.

The first option of objectivity effectively does away with the role of
the observer. In that option, we simply take for granted the abilities of the
observer, assuming there is no need to explain them, whereas in the
second option, the idea of the observer is part of the explanation. Put
another way, if we ignore the role of the observer, we are confined to
descriptions of the brain and our behaviour at the first-order level. The
advent of second-order cybernetics opened the door to studying observing
systems (those doing the observing), not just those being observed.

A key difference between these two ways of explaining is that, in
the first one, we justify our actions by whatever we say is the truth,
whereas in the second, we try to act according to the needs of our human
relationships. We then have the possibility of respecting one another’s
different views of the world and trying to work things out between us,
instead of relying on the authority of any particular dogma. This can be a
more difficult and arduous path to take at times, but it can also help to
avoid the arbitrary decision-making that predisposes to all kinds of
conflict from workplace disagreements to global war.

There are compelling reasons why people may not want to negotiate
in that way. Some are commonsense, but the more sinister reasons are to
do with the power structures in our society and a widespread belief in the
force of reason. If I know what is true about the world and you do not
agree with that, then I will have to persuade you that I am right and you
are wrong. Maturana wrote about the huge amount of human effort we
put into ‘the search for a compelling argument’ with which we can get our
own way. We human beings use our minds extensively to exert influence
on others — to try to force others to do as we say. Much of our personal
distress is due to the fact that other people do not seem to know the world
exactly as we do and we believe they should.

This notion of personal reality is not intended to be what philosophers
call solipsism. Whereas realism is the idea that reality exists quite
independently of the observer, solipsism is the claim that such a reality does
not exist — it is created by the observer. In this mode of personal explaining,
we are not saying anything about whether an independent reality exists, nor
do we claim to have created one for anybody else.

Self-consciousness and personal responsibility

Much of the time we will rely on the practical convenience of an
objective reality. But the work of the mind is grounded in the first two
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aspects of knowing: autonomy and connectedness. These require
appropriate use of the second option of taking responsibility for bringing
forth our own world without demanding that it corresponds to some
absolute reality. If we have to argue that our fit with reality is the correct
one, then the other people must be wrong and we will have to convince
them to change their thinking. As long as people believe it is the othet’s
distorted view of reality that is the problem, it will always be difficult to
find solutions other than one side capitulating altogether.

Putting objectivity in parentheses does not mean we discredit it;
rather, we choose to leave it aside for the purposes of our present
interaction. The second aspect of knowing is to honour the connections
that our mind makes with others because this mutual respect preserves
and nourishes our mind. Being aware of others’ worlds helps to keep us
‘on the level’ — it restrains our imagination from wild flights of fancy that
could be seriously anti-social. We try to appreciate the particular world in
which the other person’s experience was valid for them at that time. This
puts the emphasis on our role in a relationship rather than our so-called
knowledge of the world.

The way we make mistakes is an interesting corollary to this.
Making mistakes is a normal part of the operation of our mind because
the process of perception cannot distinguish what is real while doing the
perceiving — it requires a subsequent act of perception using another
point of reference, ¢g when you thought the train next to you was
moving or you mistake a person coming towards you for a friend and call
out her name only to find a moment later it was not her.

What we later call a mistake was perfectly valid at the time of
committing it. Mistakes are not of themselves; they do not occur in the
present — they are a later reflection. This makes a difference to how we
answer the question: what is it to know? What we know at any point in
time is subject to revision and, if we acknowledge the blind spots, we
know there will always be much we do not know.

Maturana’s basic idea is that we can only bring forth our realities by
what we do, so strictly speaking, we can make no definitive statement
about a reality that exists independently of our doing. What is external to
us cannot reliably tell us what we need to know about it. This is a
reminder that we need to know ourselves to know about anything
external to us and we do this through our successive interactions with it.

So what we call reality is an explanatory proposition arising from
the way of living of the observer. An external reality might not be created
by our doing, but its existence is known to us only through what we do.
Therefore nothing we do as human beings is trivial. Every single thing we
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say and do becomes a part of our known world. What an awesome
responsibility this is!
Heinz von Foerster wryly observed:

‘Objectivity is a subject's delusion that obsetving can be done
without him. Invoking objectivity is abrogating responsibility;
hence its popularity!’

What von Foerster called the ‘Pontius Pilate Syndrome’ — otherwise
known as ‘they made me do it’ — is quite a common occurrence. Pilate
washed his hands of a very crucial decision in the history of Christianity
by asking a crowd of people to settle the matter for him. Nowadays,
people often wash their hands of any responsibility because the system in
which they work apparently compels them to make certain decisions
even if they don't agree with them. We become accustomed to doing
what some authority requires us to do even when we think it is probably
wrong.

Our saving grace is a coherent explanation of self-consciousness.
Maturana is saying that self-consciousness can’t be explained adequately
(or scientifically) using the pathway of objectivity (option [1]) because the
self arises in language when we bring forth the observer as an entity,
distinct from other entities, in the explanation of our experience. He
wrote: ‘understanding the ontological primacy of observing is basic for
understanding the phenomenon of cognition.” He puts the observer first,
Z.e. our experience.

In option [1] it’s assumed the observer can make reference to
something entirely independent of himself or herself and therefore
outside the scope of a scientific explanation. The experiential (Z.e.
biological) indistinguishability between perception and illusion is not
recognised in option [1], whereas in option [2] it is the starting point.
Hence we come to know self-consciousness through option [2] — the
personal mode of explaining.

Life has this property of circularity built into it, but it need not be
our downfall; on the contrary, appreciating the circularity gives us our
strength. Because we are self-conscious — acknowledging the observer —
we can explain how self-consciousness arises and thereby take
responsibility for every bit of our experience.

What makes a good explanation?

An explanation is always an answer to a question, which may be
implied or posed by you or someone else. Its acceptability as an
explanation depends on whatever criteria the questioner wants to
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apply to it. If another scientist is explaining to me a principle of
thermodynamics, I will be listening for certain regularities in his or her
language that satisfy my criteria for us doing science together. If I am
listening to a sports commentator on the radio, I expect to hear
passionate, probably exaggerated, descriptions of each player’s
movements as they alter the score in the game. If Iam trying to
explain to my wife why I’'m late for dinner, I will draw not so much on
science, but on my knowledge of human nature, particularly hers. She
may not accept my explanation, in which case it is not valid as an
explanation.

There are as many different explanations as there are different
criteria for acceptability of that explanation. In the end, the acceptability
to the listener (who may be oneself) determines the wvalidity of the
explanation. That acceptance may be based on validation by an appointed
authority or it may be based on validation in terms of the integrity of the
ongoing human relationships involved. An explanation that is valid in
one domain might not be valid in another.

The kind of explanation I employ in this book is not what
something zs (an ontological question), but how do Iknow what
something is (an epistemological question). My story is about the
process of knowing/not knowing. If my story is not useful and
satisfying to you, it is not a valid answer to whatever is your question.
In that case, you need to ask someone else for a different kind of
explanation!

The fun of explaining

One of the worst side effects of too much explaining, as you probably
realise by now, is taking ourselves too seriously. Fortunately, most of the
great explainers were aware of this and have given us a wealth of
entertaining literature so we can enjoy the sheer fun of explaining. Some nice
examples are the Just So stories by Rudyard Kipling, which are delightfully
fantastic accounts of how various natural phenomena were supposed to
have come about — how the camel got its hump; how the leopard got its
spots, er. Written as if for children, these have been widely translated, read
and enjoyed by people of all ages, suggesting that they help us to see
ourselves more clearly by not taking ourselves too setiously. Kipling’s Jungle
Books and many other tales featuring feral human children raised by animals,
eg. Romulus and Remus who founded Rome, Tarzan, Mowgli, e, are
further examples of the delight we take in speculating rather wildly about our
humanness and the human mind.
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Every cultural group of humans has
produced creation myths in the form of
elaborate stories about the origin and the
creation of the world in which they live. The
Australian Aboriginal Dreamtime stories are
just one example. A modern scientific version
is The Universe is a Green Dragon by Brian
Swimme, which is not only fun to read, but
contains much wisdom — as they all do.

Most of the wtitten work of humankind
is called fiction, anyway. Its various forms —
romance, adventure, crime, efc. — are all based
on human experience. The genres of science
fiction and fantasy also give vent to the
incredible human imagination, which has

A child’s game that
llustrates a loving way
of hearing explanations
is called ‘What’s in my
Hand?

Your partner uses her
freely to
guess what is in your
closed hand and you
keep the conversation
going by joining in her
story — thus looking for
the world in which her
story is valid.

imagination

been remarkably prescient regarding future scientific developments, e.g. H.G

Wells’ stories about journeys to the moon.

Explanations, no matter how wonderful or how precise and
scientific, are stories about our experience that pacify our mind. They are
seen more clearly when we think of them in terms of their role in human
relationships rather than as something separate from our experience.

In the next Chapter we will ask more questions about language and
how we use it to express the meaning that we form and to form the

meaning that we express.
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The practical experience Ihave found
most useful for learning about the mind is to
sing songs together.

The theme song for this book is below.
For the melody of this and other songs in this
book, visit www.biosong.org - or you can make
up your own.

I created this — as a bit of fun — to help in
forming meaning around these ideas. It is
another kind of didactic experience, especially
if you actually sing along.

THE SONG OF AUTONOMOUS
UNITIES

I am an autonomous unity

My structure is very profound

While everything else is a line to me
To me I am perfectly round

My history mystery I will unveil
Believing I know as I do

This world I bring forth is my own —
And I love

Your autopoietical you

Not hypothetical, just parenthetical,
Autopoietical you

Not hypothetical, just parenthetical,

Autopoietical you

79
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This song is about the way we use words to create a
stable reality — inventing objects and ideas — but not always
realising that we invented them!

THE SECOND-ORDER SONG

If I'm doing something to it, it's an object
To objectify existence is a must
By discovering the objects all around me

I know my world is something I can trust
( Trust!! Trustr?)

But what if it is doing something to me?
Have I become a victim of its way?
Could it be I've given it my power?

How come I don't seem to have a say?

Second order, second order,
Second order singing is a song, song, song,
Second order, second order,

Second order singing is a song.

What is this that I am doing to it?
Giving it its objectivity
As if it was completely independent

Of little, old, good-for-nothing me

I do believe that I was its inventor
Perhaps I only have myself to blame
What I do and what it does are not different

The action and the object are the same

Repeat Chorus




CHAPTER 6

What Language Does

riddles, self-reference and dividing up our world

What fun we can have with words — and yet what importance we have
attached to our use of language in explaining the mind. The emphasis
Maturana puts on the way in which our selves and our worlds are
brought forth in our language is echoed by Wittgenstein who wrote:

‘The limits of my language are the limits of my mind. All
Iknow is what I have words for. If we spoke a different
language, we would perceive a somewhat different world.”

Even in the 19" century, Max Miiller had been saying:

‘Let anyone try the experiment and he will see that we can as
little think without words as we can breathe without lungs.’

There is a sense in which no one doubts the existence of an
objective world, but the minute we start talking about this world — even
thinking of talking about this world — it becomes an interpreted world — a
world that exists in our language. The German philosopher, Martin
Heidegger, put it more poetically when he wrote: language is the house
of being.” The language we use tells us the kind of world we can expect to
find. What counts as a fact is determined by our language, not by the
world.

The importance of language to the operation of the human mind is
so obvious it goes without saying! But how could it! Riddles can be fun
or they can be annoying. The point is we can learn more about the
autopoietical nature of our mind by considering how we use language to
express the meaning that we form and to form the meaning that we
express.
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We use words to talk about identifiable things that seem to exist in
their own right, but the things of which we speak were brought forth in
our minds in the first place by the use of the word (see The Second-Order
Song at the end of Chapter 5).

Perhaps the preeminent example of this is found in the writing of the
New Testament in the Christian Bible. The Gospel according to John begins
with the words: ‘In the beginning was the word and the word was with God
and the word was God.” The story of Genesis, the creation of the world, is
told as if these things came to be when God said the word. The first thing he
said was: ‘let there be light’ and there was — and so on — let there be ‘water” -
and ‘beasts of the earth’ — and ‘man in his own likeness.” The Bible was
written by people, of course, about what they believe happened, but it’s a
good example of the way we use words to make things come into existence
and assume great importance in our minds.

We are so steeped in language we don’t notice the effect it has on
our knowing. Once again, it is the most obvious that is hardest to see.
We are not the only species of living things that makes noises to
communicate, but we are the ‘languaging’ species.

Living with self-reference

The way in which language is self-referring provides an instructive
parallel for the self-referring nature of our autopoietical selves. Circularity
and the observer’s role can either be ignored or included in the
explanation; when it is included, some aspects of the mind are revealed
that had been previously overlooked.

A paradox is an apparently true statement that also seems to point
to a contradiction. It is one of those mysteriously important ideas that
the human mind has delighted in developing — not to drive ourselves
mad, but to increase the breadth of our knowing. The statement: ‘this
statement is false’ is an example of a self-referential paradox. Another
example is to say: ‘disobey this command’ or to write on one side of a
piece of paper: ‘the sentence on the other side of this piece of paper is
true’ and on the other side write: ‘the sentence on the other side of this
piece of paper is false.” This principle is known as the ‘liar paradox’
because, a long time ago, Epimenides, from the island of Crete,
apparently said: ‘all Cretans are liars.’

You might think that science always follows simple logic, but in
fact, paradox occupies an important place in scientific explanations, most
obviously in physics, but also in relation to the mind. The deeper we go
into explaining aspects of our lived experience, the more likely it is we
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will find apparent opposites that also seem to be the same. This is an
inescapable part of the mysterious nature of our mind.

Variations on this self-referential theme have provided more of the
literary fun that we enjoy. One of my favourites is: ‘Due to circumstances
beyond my control, I am master of my fate and captain of my soul’

scar Wilde said: “The only way to get rid of temptation is to yield to i
O Wilde said: “The only way to get rid of temptat to yield to it’
and ‘one should not carry moderation to extremes.” The Queen in Lewis
Carroll's Alice in Wonderland recommended that Alice get more practice at
believing impossible things. When she admonished Alice to think
carefully before speaking, Alice indignantly replied: ‘How can I know
what I think till I see what I say?” And we hear it said that change is the
only constant or that constant change is here to stay.

The internal consistency associated o ; )
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stability. The term, -eigenvalue, means v
‘proper value’ or the characteristic value peculiar to a situation that is
undergoing change through a self-referring process. Our use of language
exhibits what is known as eigenbehaviour, thus providing the stability we
need to make sense of our world and our existence in it.

You can demonstrate eigenbehaviour by this experiment. Take an
urn containing one white and one black ball. Draw one ball from the urn
at random and, whatever its colour, replace it, and add another ball of the
same colour to the urn. You will observe that the percentage of, say,
black balls in the urn will reach a particular value and stay there. After an
initial period of fluctuation, the ratio will settle to a stable value; another
time you do it, it will arrive at a different stable value. That is an example
of stability being achieved by self-referring behaviour. As we apply words
to our experience in a reasonably repeatable manner and they begin to
take on a life of their own, we obtain a mental stability that could not be
achieved in a system that was not self-referring.

Accepting and living with self-reference invites us to become more
aware of just how we use language in the operation of our mind. It also
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indicates how we might take more responsibility for what we are doing as
we utilise language together.

Dividing up our world

Human language is obviously very different from the utterances of
our prehuman ancestors, so it is of considerable interest to know how
our language evolved into its present form. In Chapter 11 we will
consider the two main schools of thought about the origins of language.

One is that language developed along compositional lines in which
individual sounds and words and eventually grammatical structures with
meaning attached to them gradually became more complex. The
Chomsky school, for example, focuses on the component parts of
language and the symbols themselves, primarily as the mechanism for
transmitting meaning rather than forming it.

The other approach is that the holistic nature of human
interactions between individuals who were generating their own
meaning led to an increasingly sophisticated ‘dance’ in which the
language used both constructs and reflects what is happening. In this
scenario, the role of body language and voice intonation is given more
emphasis and the association between emotions and language becomes
more obvious.

In either case, the first effect a word has when we use it is to make a
distinction — between it and something else. When I mention the top of
the whiteboard you know it’s not the bottom of the whiteboard. Each
word creates something else from which it is being distinguished;
language is our epistemological knife. It divides up our world into chunks
for the purpose of knowing about them. The way in which word
meanings contain their opposites is illustrated in two of my poems at the
end of this Chapter.

There is a limit to how many separate chunks we can handle so at
some point we need to start grouping them together into categories
where one word covers a whole lot of things that have some common
characteristics, but are not exactly the same. This is a crucial aspect of the
way we construct our own individual world.

These categories — or ways of dividing up our world — are not
universally ordained by some outside authority, even though we do learn
some standard classification systems during our education. Nor can we
say they derive from the inherent structure of language itself unless you
adhere very strictly to the compositional theory of language development.
They arise from the organising idea that each of us imposes on the world
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as we perceive it. In other words, they are part of our individual
generation of meaning — our own story — by which we attempt to
organise our world in what seems the most appropriate way.

So it is obvious that no two people will divide up the world in
exactly the same way. This is a major blind spot we generally don’t take
into account as we strive to share our meaning with others. When we are
attempting to understand in what domain another person’s explanation
would be valid (see Chapter 5), we need to take into account the way in
which their world is divided up — what distinctions they are making.
Many of the most common misunderstandings between people can be
circumvented if we are aware of this.

George Lakoff pointed out that

the meanin associate ith a |. . .
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not surprising, then, that cultural
differences account for so many of our communication problems. We
will not solve these problems until we acknowledge the fact that people
from different cultures have different ways of dividing up the world in
their mind.

Another experiment you
might like to t