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Introduction

WELCOME PERPLEXITY

If you think you have a solution to the problem of consciousness, you haven’t
understood the problem. Strictly, that is not true, of course. You may either be
a genius and have found a real solution, or be sufficiently clear-sighted to
understand why there was no problem in the first place. More likely, however,
is that you are falling into a number of tempting traps that help you evade the
real issues.

In 1986 the American philosopher Thomas Nagel wrote “Certain forms of
perplexity—for example, about freedom, knowledge, and the meaning of life—
seem to me to embody more insight than any of the supposed solutions to
those problems” (Nagel, 1986: 4). This is equally true of the problem of con-
sciousness. Indeed the perplexity can be part of the pleasure, as philosopher
Colin McGinn points out, “. . . the more we struggle the more tightly we feel
trapped in perplexity. I am grateful for all that thrashing and wriggling”
(McGinn, 1999: xiii).

If you want to think about consciousness, perplexity is necessary—mind-
boggling, brain-hurting, I can’t bear to think about this stupid problem any
more perplexity. For this reason a great deal of this book is aimed at increas-
ing your perplexity rather than reducing it. So if you do not wish your brain
to hurt (though of course strictly speaking brains cannot hurt because they do
not have any pain receptors—and, come to think of it, if your toe, which does
have pain receptors, hurts, is it really your toe that is hurting?), stop reading
now or choose a more tractable problem to study.

My motivation for wishing to stir up perplexity is not cruelty or cussedness,
nor the misplaced conviction that long words and difficult arguments are signs
of cleverness or academic worth. Indeed I think the reverse: that the more dif-
ficult a problem is, the more important it becomes to use the simplest words
and sentences possible. So I will try to keep my arguments as clear and simple



as | can while tackling what is, intrinsically, a very
tricky problem.

Part of the problem is that the word “consciousness” is
common in everyday language, but is used in different
ways. For example, “conscious” is often contrasted with
“unconscious,” and is taken as more or less equivalent
to “responsive” or “awake.” “Conscious” is used to mean
the equivalent of knowing something, or attending to
something, as in “She wasn’t conscious of the crimes
he’d committed” or “He wasn’t conscious of the rat
creeping up quietly under his desk.” In addition, con-
sciousness is used to mean the equivalent of “subjectiv-
ity” or personal experience, and this is the sense in
which it is used throughout this book.

Another problem is that consciousness studies is a new
and multidisciplinary subject. This can make life diffi-
cult because cognitive scientists, psychologists and
philosophers sometimes use the very same words in
completely different ways. Yet the interdisciplinary
nature of the subject is also what makes it so exciting,
and may, in time, prove to be its strength. In this book
I have tried to cover all of the major approaches in con-
sciousness studies, including psychology, philosophy,
artificial intelligence, cognitive science, neuroscience,
first-person methods and spiritual approaches. Even so,
the empbhasis is on a science of consciousness based on
empirical findings and testable theories.

When people have tried to fit consciousness neatly into
brain science, they find they cannot do it. This suggests
that somewhere along the line we are making a funda-
mental mistake or relying on some false assumptions.
Rooting out one’s prior assumptions is never easy and
can be painful. But that is probably what we have to do
if we are to think clearly about consciousness.

THE ORGANIZATION OF THE BOOK

This book is divided into nine relatively independent sections containing three
chapters each. Each section may be used as the topic for a lecture, or several
lectures, or may be read independently as an overview of the area. However,
all of them depend on the ideas outlined in Section One, so if you choose to
read only parts of the book, I would recommend reading Section One, on the
nature of the problem.

Each chapter contains not only a core text but profiles of selected authors,
explanations of key concepts, exercises to do and questions to test your under-
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standing. There are also suggestions for exercises and discussions that can be
done in groups.

At the end of each chapter is a list of suggested readings. These texts are
chosen to be short and readily accessible, while providing an original source
of some important ideas in each chapter. Full references are provided through-
out the text, but the suggested readings offer a quick way in to each topic.
They should also be suitable as set reading between lectures for those whose
courses are built around the book or as the basis for seminars.

Interesting quotations from a wide variety of authors appear in the margins.
Some are repeated from the text, while others are just added to provide a dif-
ferent perspective. My advice is to learn those that appeal to you by heart.
Rote learning seems hard if you are not in the habit, but it gets easier with
practice. Having quotations at your mental fingertips looks most impressive
in essays and exams, but, much more important, it provides a wonderful tool
for thinking with. If you are walking along the road or lying in bed at night,
wondering whether there really is a “hard problem” or not, your thinking
will go much better if you can bring instantly to mind Chalmers’ definition of
the problem or the exact words of his major critics. At the risk of succumb-
ing to a sound-bite mentality, often a short sentence is all you need.

PUTTING IN THE PRACTICE

Consciousness is a topic like no other. I imagine that right now, this very
minute, you are convinced that you are conscious—that you have your own
inner experience of the world—that you are personally aware of things going
on around you and of your own inner states and thoughts—that you are
inhabiting your own private world of awareness—that there is something it is
like to be you. This is what is meant by being conscious. Consciousness is our
first-person view on the world.

In most of our science and other studies, we are concerned with third-person
views—with things that can be verified by others and agreed upon (or not) by
everyone. But what makes consciousness so interesting is that it cannot be
agreed upon in this way. It is private. [ cannot know what it is like to be you.
And you cannot know what it is like to be me.

So what is it like to be you? What are you conscious of now?

Well . . .2 Take a look. Go on. I mean it. Take a look and try to answer the
question, “What am I conscious of now?”

Is there an answer? If there is an answer, you should be able to look and see. You
should be able to tell me, or at least see for yourself, what you are conscious of
now, and now, and now—what is “in” your stream of consciousness. If there is
no answer, then our confusion must be very deep indeed, for it certainly seems
as though there must be an answer—that I really am conscious right now, and
that I am conscious of some things and not others. If there is no answer, then at
the very least we ought to be able to understand why it feels as though there is.




So take a look and first decide whether there is an answer or not. Can you do
this? My guess is that you will probably decide that there is, that you really
are conscious now and that you are conscious of some things and not others
—only it is a bit tricky to see exactly what it is like because it keeps on chang-
ing. Every time you look things have moved on. The sound of the hammering
outside that you were conscious of a moment ago is still going on but has
changed. A bird has just flitted past the window casting a brief shadow across
the window sill. Oh, but does that count? By the time you asked the question,
“What am I conscious of now?” the bird and its shadow had gone and were
only memories. But you were conscious of the memories, weren’t you? So
maybe this does count as “What I am conscious of now?” (or, rather, what I
was conscious of then).

You will probably find that if you try to answer the first question, many more
will pop up. You may find yourself asking, “How long is ‘now’?” “Was I con-
scious before T asked the question?” “Who is asking the question?” Indeed you
may have been asking such questions for much of your life. Teenagers com-
monly ask themselves difficult questions like these and don’t find easy answers.
Some go on to become scientists or philosophers or meditators and pursue the
questions in their own ways. Many just give up because they receive no
encouragement or because the task is too difficult. Nevertheless, these are pre-
cisely the kinds of questions that matter for studying consciousness.

I hope the practice tasks will help you. I have been asking these questions
many times a day for about 20 years, often for hours at a stretch. I have also
taught courses on the psychology of consciousness for more than 10 years,
and encouraged my students to practice asking these questions. Over the years
I have learned which ones work best, which are too difficult, in which order
they can most easily be tackled, and how to help students who get into a
muddle with them. I encourage you to work hard at your own inner practice,
as well as study the science.

GETTING THE BALANCE RIGHT

Most of this book is about third-person views. We will learn about neurosci-
entific experiments, philosophical inquiries and psychological theories. We
will learn to be critical of theories of consciousness and of the many ways of
testing one against another. But underlying all of this is the first-person view,
and we must strike a balance between studying one and studying the other.

That balance will be different for each of you. Some will enjoy the self-exam-
ination and find the science and philosophy hard. Others will lap up the
science and find the personal inquiry troubling or trivial. I can only say this:
both are needed, and you must find your own balance between them.

As you become acquainted with the growing literature of consciousness studies,
and if you have managed to strike a balance between the inner and outer work,
you will begin to recognize those writers who have not. At one extreme are the-
orists who say they are talking about consciousness when they are not. They
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may sound terribly clever, but once you have learned to see more clearly, you
will immediately recognize that they have never looked into their own experi-
ence. What they say simply misses the point. At the other extreme are those who
waffle about the meaning of inner worlds or the ineffable power of conscious-
ness while falling into the most obvious of logical traps—traps that you will
instantly recognize and be able to avoid. Once you can spot these two types,
you will be able to save a lot of time by not struggling with their writings. There
is so much to read on the topic of consciousness that finding the right things to
struggle with is quite an art. I hope this book will help you to find the reading
that is worthwhile for you, and to avoid the time-wasting junk.

WARNING

Studying consciousness will change your life. At least if you study it deeply and
thoroughly, it will. As the American philosopher Daniel Dennett (see Profile,
Chapter 5) says, “When we understand consciousness . . . consciousness will
be different” (1991: 25). None of us can expect thoroughly to “understand
consciousness.” I am not even sure what that would mean. Nonetheless 1 do
know that when people really struggle with the topic, they find that their own
experience and their own sense of self change in the process.

These changes can be uncomfortable. For example, you may find that once-
solid boundaries between the real and unreal, or the self and other, begin to
look less solid. You may find that your own certainties—about the world out
there, or ways of knowing about it—seem less certain. You may find yourself
beginning to doubt your own existence. Perhaps it helps to know that many
people have had these doubts and confusions before you, and have survived.
Indeed, many would say that life is easier and happier once you get rid of some
of the false assumptions we so easily tend to pick up along the way—but that
is for you to decide for yourself. If you get into difficulties, I hope you will be
able to find appropriate help and support, from peers, teachers or other pro-
fessionals. If you are teaching a course using this book, you should be prepared
to offer that support yourself, or be able to advise students on how to find it.

In some of my classes I have had a few students who held religious convictions
or believed in God. They usually found that these beliefs were seriously chal-
lenged by the course. Some found this difficult—for example, because of the
role of their beliefs in family ties and friendships, or because their beliefs, gave
them comfort in the face of suffering and death. So if you do have such beliefs
you should expect to find yourself questioning them. It is not possible to study
the nature of self and consciousness, while labeling God, the soul, the spirit or
life after death “off limits.”

Every year I give this same warning to my students—both verbally and in
writing. Every year, sooner or later, one of them comes to me saying, “You
never told me that . . .” Happily most of the changes are, in the end, positive
and the students are glad to have been through them. Even so, I can only
repeat my warning and hope that you will take it seriously. Studying con-
sciousness will change your life. Have fun.

“Warning —

studying
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WHAT IS THE WORLD MADE OF?

The problem of consciousness is related to most of the oldest questions of
philosophy: What is the world made of? How did it get here? Who or what
am I? What is the point of it all? In particular it is related to the mind-body
problem; that is, what is the relationship between the physical and the mental?

What makes the problem of consciousness somewhat different from other ver-
sions of the mind-body problem is the modern context. At the start of the
twenty-first century many people used the term “consciousness” quite unprob-
lematically in everyday language to refer to their own inner experience or
awareness. It is not synonymous with “mind,” which has many other mean-
ings and uses, and seems to have lost some of its mystery. At the same time we
are rapidly learning how the brain works. We know about the effects of brain
damage and drugs, about neurotransmitters and neuromodulators, and about
how changes in the firing of brain cells accompany changes in a person’s ex-
perience. We might expect all this knowledge to have clarified the nature of
conscious awareness, but it doesn’t seem to have done so. Consciousness
remains a mystery.

In many other areas of science increasing knowledge has made old philo-
sophical questions obsolete. For example, no one now agonizes over the ques-
tion “What is life?” The old theories of a “vital spirit,” or élan vital, are
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““ Consciousness
poses the most
baffling problems
in the science of
the mind. There is
nothing that we
know more
intimately than
CONSCious
experience, but
there is nothing
that is harder to
explain.”

Chalmers, 1995a: 200




Can we see

““ Human
CONSCIOUSHESS 1S
just about the last
surviving
mystery.”’

Dennett, 1991: 21

superfluous when you understand how bio-
logical processes make living things out of
non-living matter. As the American philoso-
pher Daniel Dennett puts it, “the recursive
intricacies of the reproductive machinery of
DNA make élan vital about as interesting as
Superman’s dread kryptonite” (Dennetr,
1991: 25). The difference is not that we
now know what élan vital is but that we
don’t need it any more. The same is true of
the “caloric fluid,” which was once needed
to explain the nature of heat. Now that we
think of heat as a form of energy, and know
how various types of energy are transformed into each other, we no longer
need “caloric fluid.”

FIGURE 1.1

Might the same happen with consciousness? The American philosopher Patricia
Churchland (see Profile, Chapter 3) thinks so, arguing that when our frame-
work for understanding consciousness has evolved, consciousness “may have
gone the way of ‘caloric fluid’ or ‘vital spirit’™ (1988: 301). Maybe it will. But
so far it has not. Indeed, the more we learn about the brain and behavior, the
more obviously difficult the problem of consciousness seems to be.

In essence it is this. Whichever way we try to wriggle out of it, in our everyday
language or in our scientific and philosophical thinking, we seem to end up
with some kind of impossible dualism. Whether it is spirit and matter, or mind
and brain; whether it is inner and outer, or subjective and objective, we seem
to end up talking about two incompatible kinds of stuff. You may disagree.
You may, for example, say that you are a materialist—that you think there is
only one kind of stuff in the world and that mind is simply the workings of that
stuff—problem solved. I suggest that if you take this line, or many other
popular ways of tackling the problem, you will only find that in thinking about
consciousness, the dualism pops up somewhere else. Let’s take an example.

Pick some simple object you have on hand and take a good look at it. You
might choose a chair or table, the cat curled up on your desk, or a book.
Anything will do. Let’s take a pencil. You can pick it up, turn it around, play
with it, write with it, put it down in front of you. Now ask yourself some basic
questions. “What do you think it is made of?” “What will happen if you hold
it two feet above the floor and let go?” “If you leave the room and come back,
will it still be there?”

Now think about your experience of the pencil. You may have felt its sharp
point and texture, smelled its distinctive smell when you sharpened it, seen its
color and shape, and written with it. These experiences are yours alone. When
you hold the pencil at arm’s length, you see the pencil from your own unique
perspective. No one else can have exactly the same pencil-watching experience
as you are having now. And what about the color? How do you know that the
way you see that yellow paint would be the same for someone else. You don’t.

# CONSCIOUSNESS



This is what we mean by consciousness. It is your private experience. No one
else can know what it is like. No one else can get it from you. You can try to
tell them, but words can never quite capture what it is like for you to be
holding that pencil right now.

So where has this got us? It has forced us into thinking about the world in two
completely different ways. On the one hand there is our private and intimately
known experience of holding the pencil, and on the other there is the real
pencil out there in the world. How can unsharable, private sensations be
related to real existing objects in space? Does the activity in the visual cortex
of your brain cause the private experience of pencil-watching? If so, how?
What makes the smell like #his for you?

Probably everyone has a different sticking point on this. For me it is this—I
find that 1 have to believe both in subjective experiences (because I seem
unquestionably to have them) and an objective world (because otherwise I
cannot possibly explain why the pencil will drop when I let go, will still be
here when I get back, or why you and I can agree that it is blunt and needs
sharpening). Even with all my understanding of brain function, I cannot
understand how subjective, private, ineffable suchness of experience arises
from an objective world of actual pencils and living brain cells. These subjec-
tive and objective worlds seem to be too different from each other to be
related at all. This is my own version of the problem of consciousness—my
own sticking point. You should look hard at the pencil and find out where
yours lies.

PHILOSOPHICAL THEORIES

Philosophers over the millennia have struggled with versions of this problem.
Their solutions can be roughly divided into monist theories, which assert that
there is only one kind of stuff in the world, and dualist theories, which have
two kinds of stuff.

Among the monist theories, some emphasize the mental and others the phys-
ical. So, for example, you might doubt that real pencils actually exist out there
and decide that only ideas or perceptions of pencils exist—so becoming a men-
talist or an idealist. This does away with the division but makes it very hard
to understand why physical objects seem to have enduring qualities that we
can all agree upon—or indeed how science is possible at all. There have been
many philosophical theories of this kind. The British empiricist George
Berkeley (1685-1753), for example, replaced matter with sensations in minds.

At the other extreme are materialists who argue that there is only matter, and that
the laws governing the interactions between matter and energy exhaust all the
forces of the universe. These theories include identity theory, which makes mental
states identical with physical states, and functionalism, which equates mental states
with functional states. In these theories there is no mind, or mental force, apart
from matter. Some people find materialism unattractive as a theory of con-
sciousness because it seems to take away the very phenomenon, subjective
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| CONSCIOUS NOW?

For this first exercise | shall give you more detailed guidance than for future
ones. All the rest build on the same foundation, so you should find that if
you practice this one frequently, all the others will be easier.

The task is simply this.

As many times as you can, every day, ask yourself, “Am | conscious
now?”

The idea is not to provide an answer—for example, “Yes”—20 or a hundred
times a day, but to begin looking into your own consciousness. When do
you answer “Yes” and when “No”2 What does your answer mean?

You might like to ask the question and then just hold it for a little while,
observing being conscious now. Since this whole book is about con-
sciousness, this exercise is simply infended to get you to look at what con-
sciousness is, as well as fo think and argue about it intellectually.

This sounds easy but it is not. Try it and see. After a day of practicing, or—
if you are working through the book, before you go on to the next chapter—
make notes on the following.

* How many times did you do the practice?

* What happened?

* Did you find yourself asking other questions as well2 If so, what were they?
* Was it difficult to remember to do it2 If so, why do you think this is?

You may have found that you had intended to do the practice but then
forgot. This might be just because you need reminding. There are many
simple tricks for remembering. You might try the following.

* Ask the question whenever you hear or read the word “consciousness.”
* Always ask the question when you go to the toilet.

* Write the question on stickers and place them around your home or office.
* Discuss the practice with a friend. You may help remind each other.

These may help. Even so you may still find that you forget. This is odd
because there is no very good excuse. After all, this litle practice does not
take up valuable time when you could be doing something more useful. |t
is not like having to write another essay, read another paper or understand
a difficult argument. You can ask the question in the middle of doing any
of these things. You can ask it while walking along or waiting for the bus,
while washing up or cooking, while cleaning your teeth or listening to
music. It takes no time away from anything else you do. You just keep on
doing it, pose the question and watch for a moment or two.

You must be inferested in consciousness to be reading this book. So why
is it so hard just to look at your own consciousness?

CONSCIOUSNESS



experience, that it was trying to explain. In particular, the powerful feeling we
have that our conscious decisions cause our actions is reduced to purely phys-
ical causes. Another problem is the difficulty of understanding how thoughts
and feelings and mental images can really be matter when they seem to be so
different from matter. Materialism makes it hard to find any way of talking
about consciousness that does justice to the way it feels.

The doctrine of “epiphenomenalism™ is the idea that mental states are pro-
duced by physical events but have no causal role to play. In other words, phys-
ical events cause mental events, but mental events have no effect on physical
events. Thomas Henry Huxley (1825-95), the English biologist and paleon-
tologist who did so much to promote Darwin’s theory of evolution by natural
selection, was one of the best-known epiphenomenalists. He did not deny the
existence of consciousness or of subjective experiences but denied them any
causal influence. They were powerless to affect the machinery of the human
brain and body, just as the steam-whistle of a locomotive engine is without
influence on its machinery. He referred to animals, including humans, as
“conscious automata.” One problem with epiphenomenalism is this: if con-
scious experiences can have no effect on anything whatsoever, then we should
never know about, or be able to speak about, consciousness since this would
mean it had had an effect. Nevertheless, behaviorism is built on one version
of this idea.

Trying to avoid either extreme are various kinds of “neutral monism.”
William James (see Profile, Chapter 4), for example, tried to understand the
world as constructed out of various possible or actual sense-data, avoiding
reducing mind to matter or doing away with matter altogether. Indeed, he saw
psychology as integrating mind and brain: “A science of the relations of mind
and brain must show how the elementary ingredients of the former corre-
spond to the elementary functions of the latter” (James, 1890, i: 28). He did
not, however, underestimate the difficulty of this task.

Another attractive way of avoiding the problem is panpsychism, the view that
mind is fundamental in the universe, and that all matter has associated mental
aspects or properties, however primitive. In some versions this means that
everything in the universe is conscious, but in other versions everything is
essentially mental but this can include both conscious and unconscious mind.
Panpsychism raises difficult questions: Is a stone aware? Is every scrap of
sand, or each molecule or atom within it? What would it mean for something
as simple as an electron to have mental attributes? And why should there
simultaneously be physical and mental properties to everything?

Given the difficulty of uniting the world it is not surprising that dualism is
enduringly popular, and persists in much everyday thinking. The best-known
version is that of René Descartes (see Profile, p. 12), the seventeenth-century
French philosopher, and is therefore called Cartesian dualism. Descartes wanted
to base his philosophy only on firm foundations that were beyond doubt. If he
had been holding your pencil, he might have imagined that it did not exist and
that his senses were deceiving him, or even that an evil demon was systematically
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trying to fool him, But—he argued, in a famous passage
in The Meditations—even the cleverest deceiver would
have to deceive someone. And the fact that he, Descartes,
was thinking about this was proof that he, the thinker,
existed. In this way he came to his famous dictum “I think,
therefore I am.” Descartes concluded that this thinking
self was not material, like the physical body that moves
about mechanically and takes up space. In his view the
world consists of two different kinds of stuff—the extended
stuff of which physical bodies are made, and the unex-
tended, thinking stuff of which minds are made.

Descartes’ theory is a form of substance dualism; which
can be contrasted with property dualism or dual aspecy
theory. According to property dualism, the same thing
(e.g., a human being) can be described using mental
terms or physical terms, but one description cannot be
reduced to the other. So, for example, if you are in pain,
this fact can be described in mental terms, such as how
it feels to you, or in physical terms, such as which sorts
of neurons are firing where in your nervous system.

FIGURE 1.2 @ According to Descartes, the physical brain worked by the flow of animal
spirits through its cavities. The immoferial soul was connected to the
body and brain through the pineal gland which lies in the midline.
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This theory avoids reducing the mental to the physical without the need for
two different substances.

The insuperable problem for substance dualism is how the mind interacts with
the body when the two are made of different substances. For the whole theory
to work, the interaction has to be in both directions. Physical events in the
world and the brain must somehow give rise to experiences of that world—to
thoughts, images, decisions, longings and all the other contents of our mental
life. In the other direction, thoughts and feelings must be able to influence the
physical stuff. How could either of these work? Descartes supposed that the
two interacted through the pineal gland in the center of the brain, but pro-
posing a place where it happens does not solve the mystery. If thoughts can
affect brain cells, then either they work by magic or they must be using some
kind of energy or matter. In this case they are also physical stuff and not
purely mental.

Dualism does not work. Almost all contemporary scientists and philosophers
agree on this. In 1949 the British philosopher Gilbert Ryle derided dualism as
“the dogma of the Ghost in the Machine”—a phrase that has entered into
common use. He argued that when we talk of the mind as an entity that does
things, we are making a category mistake—turning it into something it is not.
Instead he saw mental activities as processes, or as the properties and disposi-
tions of people.

This kind of view is apparent in many modern descriptions of mind: “Minds
are simply what brains do” (Minsky, 1986: 287); ““Mind’ is designer language
for the functions that the brain carries out” (Claxton, 1994: 37); Mind is “the
personalization of the physical brain”
(Greenfield, 2000: 14). Such descrip-
tions make it possible to talk about
mental activities and mental abilities
without supposing that there is a
separate mind. This is probably how
most psychologists and neuroscien-
tists think of “mind” today, but there
is much less agreement when it
comes to COnsciousness.

There are very few dualists today.
The most notable exceptions are the
philosopher of science Sir Karl
Popper and neurophysiologist Sir
John Eccles (see Profile, Chapter 17),
who proposed a modern theory of
dualist interactionism (1977). They
argued that the critical processes in
the synapses of the brain are so

FIGURE 1.3 @ Gilbert Ryle dubbed the Cartesian view of mind finely poised that they. can be' 1nflu-
“the dogma of the Ghost in the Machine.” enced by a non-physical, thinking
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and feeling self. Thus the self really does control its brain (Eccles, 1994). How

119 . . . . . . .
acceptzng it does so they do not explain, and admit that this remains mysterious. It
dualism is gll/l?’lg seems that duahsm,‘ln its many forms, always arrives in the end at magic, or
99 mystery, or something that science can never approach. As Dennett puts it
up “accepting dualism is giving up” (Dennett, 1991: 37). But avoiding it is not

Dennett, 1991: 37 casy:
Given the lurking specter of dualism it is not surprising that psychology, as a
discipline, has had trouble with the concept of consciousness.

(L CONSCIQUSNESS IN
- ~——— PSYCHOLOGY
ACTIVITY

The term “psychology” first appeared in the eigh-
What is consciousness?

teenth century to describe the philosophy of
mental life, but it was toward the end of the nine-

There is no generally recognized definition of teenth century that psychology first became a
consciousness, which is why | have not given one science. At that time several different approaches
here. See whether you can find your own. to the study of the mind were beginning. Some

were more concerned with physiology and the
idea of psychology as an objective science, and
some were more concerned with the inner life, or
studying subjective experience, but there was, as
yet, no great split between the two.

First get into pairs. One person first proposes a
definition of consciousness. Then the other finds
something wrong with it. Don't be shy or think too
long—just throw up a suggestion and wait for it to
be knocked down. Then swap over. Do this as

quickly as you reasonably can until each of you has William James’s classic two-volume text The
had several tuns. Principles of Psychology (1890)—perhaps the
Get back together into the group and find out what most fafflous book in the history of psychology—
kinds of objections you all came up with, begins, “Psychology is the Science of Mental Life,

o ) both of its phenomena and their conditions.”
Why is defining consciousness so hord when we all James includes among these phenomena, feclings,
think we know what it is? desires, cognitions, reasonings and volitions—in
\ ) other words the stuff of consciousness. Another
contemporary textbook defines psychology, or
“Mental Science,” as “the science that investigates and explains the phenom-
ena of mind, or the inner world of our conscious experience. These phenom-
ena include our feelings of joy and sorrow, love, etc., . . . our conscious
impulses and volitions, our perceptions of external objects as mental acts, and
so forth” (Sully, 1892 (i): 1).

James dismissed the dualist concepts of a soul or of “mind-stuff,” and quickly
pointed out that consciousness can be abolished by injury to the brain, or
altered by taking alcohol, opium or hashish, So he assumed that a certain
amount of brain-physiology must be included in psychology. Nevertheless,
consciousness was at the heart of his psychology. He coined the phrase “the
stream of consciousness” to describe the apparently ever-changing and flowing
succession of thoughts, ideas, images and feelings. His psychology was there-
fore very much an integrated science of mental life. Consciousness was at its
heart, but was not divorced either from the results of experiments on atten-
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tion, memory and sensation nor from physiological study of the brain and
nervous system.

James was able to build on a large body of research in anatomy, physiology
and psychophysics. Psychophysics was the study of the relationship between
physical stimuli and reportable sensations—or, you could say, between outer
events and inner experience. Psychophysicists such as Ernst Weber
(1795-1878) and Gustav Fechner (1801-87) studied the relationships
between physical luminance and perceived brightness; weight and sensations
of heaviness; or sound pressure and loudness. From this came the famous
Weber—Fechner Law relating sensation to the intensity of a stimulus. Fechner
also wanted to be able to relate sensations to excitations within the brain, but
in his time this was simply not possible.

In 1850 Hermann von Helmholtz (1821-94) made the first measurement of
the speed of conduction of nerve signals. This was popularly referred to as the
“velocity of thought,” although in fact he had measured peripheral processes
and reaction times, and argued that conscious thought, and the interaction of
physical and mental processes, goes on in the brain. He was especially inter-
ested in visual illusions and the tricks that our senses can play, and he pro-
posed the new and shocking idea that perceptions are “unconscious
inferences.” This is close to the British psychologist Richard Gregory’s notion
(1966) of perceptions as hypotheses, or guesses about the world, and it fits
well with much of modern neuroscience. James (1902) also talked about
“unconscious cerebration.”

This idea, that much of what goes on in the nervous system is unconscious and
that our conscious experiences depend upon unconscious processing, seems
quite natural to us today. Yet it was deeply disturbing to many Victorian sci-
entists who assumed that inference and thinking, as well as ethics and moral-
ity, require consciousness. To them, the idea that thinking could go on without
consciousness seemed to undermine the moral or spiritual superiority of
‘Man.

Note that this notion of the unconscious, derived from physiological studies,
predated the more active psychodynamic notion of the unconscious developed
by Sigmund Freud (1856-1939). In Freud’s theory the unconscious consisted
of the impulses of the ‘id” including biological desires and needs, the defense
mechanisms and neurotic processes of the ‘ego,’ and all the mass of unwanted
or unacceptable material that had been repressed by the ‘superego.” The
effects of all these unconscious feelings, images or forbidden wishes might
then appear in dreams or cause neurotic symptoms. Although Freud was
trained as a neurologist, and frequently referred to his work and to psychology
as a “new science,” his theories were derived from studies of psychiatric
patients and from his own self-analysis, not from scientific research.

Other notable developments in Europe included the emergence of existential-
ism and phenomenology. Phenomenology is both a philosophy and a psychol-
ogy based on putting subjective experience first. The German philosopher
Edmund Husser! (1859-1938) argued for going back to “the things themselves™
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e by a systematic inquiry into immediate conscious experience. This was to be
done without preconceptions by suspending or “bracketing” any scientific and
logical inferences about the world. This suspension of judgment he called the
phenomenological reduction, or epoché (see Chapter 25).

AM | CONSCIOUS NOW? Husserl’s phenomenology built on the earlier work of Franz Brentano
(1838-1917), whose theory of consciousness was based on the idea that every
subjective experience is an act of reference. Conscious experiences are about
objects or events, while physical objects are not about anything. For example,
I might have a belief about horses, but a horse itself is not about anything.
This “aboutness” he called “intentionality.”

It is most important to realize that this awkward word gets used in many dif-
ferent senses. By and large philosophers use it in Brentano’s sense, to mean
meaning, reference or aboutness. In psychology (and in ordinary language
when it is used at all) intentionality usually means “having intentions” or
having plans or goals or aims. If you come across this word, remember these
two meanings and ask yourself which is intended. This way you will avoid
getting confused and will be able to spot some of the muddles created by
people who mix them up.

A separate approach to studying subjective experience was that of introspec-:
tionism, initially developed by the German physiologist Wilhelm Wundt
{1832-1920). Wundt had founded the first laboratory of experimental psy-
chology in 1879, and for this he is often called the father of experimental psy-
chology. While the physiology in which he was trained studied living systems
from the outside, he wanted to build a psychology based on studying from the
inside—in other words, introspection. This study had to be systematic and rig-
orous, and so he trained people to make precise and reliable observations of
their own inner experience. Others, such as Wundt’s student Edward
Titchener (1867-1927), carried on these methods of introspectionism, prima-
rily studying sensation and attention.

Wundt claimed to find that there were two kinds of “psychical elements™: the
objective elements, or sensations, such as tones, heat or light; and the subjec-
tive elements, or simple feelings. Every conscious experience depended on a
union of these two types. Like many others around this time, he hoped to be
able to build up a science of consciousness by understanding the units or
atoms of experience that made it up (an approach to consciousness that
William James utterly rejected). Although psychoanalysis, phenomenology
and introspectionism all had the benefit of dealing directly with inner experi-
ence (or, at least, with what people said about their inner experience), they
faced apparently insuperable problems in dealing with disagreements. When
one person claims to observe some private experience quite different from
another, how can you decide between them?

This was just one of the reasons why introspectionism fell out of favor and
behaviorism became so successful. In 1913 the American psychologist John B.
Watson argued that psychology did not need the methods of introspection and
indeed could do without the concept of consciousness altogether. He proposed
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to abolish such nonsense and establish psychology as “a purely objective
branch of natural science”; its theoretical goal being the prediction and
control of behavior (Watson, 1913: 158). One advantage of this new
approach was that behavior can be measured much more reliably than intro-
spections can. Also human psychology could build on the considerable knowl-
edge of the behavior of other animals. As Watson proclaimed, behaviorism
“recognizes no dividing line between man and brute” (ibid.).

Although Watson is usually ctedited with—or blamed for—the expulsion of
consciousness from psychology, similar views were already gaining ground
long before. In 1890 James wrote, “I have heard a most intelligent biologist
say: ‘It is high time for scientific men to protest against the recognition of any
such thing as consciousness in a scientific investigation.”” (James, 1890, i:
134).

Watson built many of his ideas on the work of Ivan Pavlov (1849-1936), the
Russian physiologist famous for his work on reflexes and classical condition-
ing. Pavlov studied the way that repetition increased the probability of various
behaviors and assumed that almost everything we do, including language and
speech, is learned this way. Subsequently the emphasis in behaviorism shifted
to the study of operant conditioning, with B.F. Skinner’s studies of rats and
pigeons that learned by being rewarded or punished for their actions. For
Skinner human behavior was shaped by the history of reinforcements, and he
believed that with the right reinforcement schedules a human utopia could be
created (Skinner, 1948). As for consciousness, he believed it was just an
epiphenomenon and its study should not be the task of psychology. In the

FIGURE 1.4 @ When the rat presses the lever, it may receive a food pellet or a sip of water. Rafs, pigeons
and many other animals can easily learn to press o certain number of times, or only when o
green light is on, or when a bell sounds. This is known os operant conditioning. Some
behaviorists believed that studying animal leaming was the best way to understand the
human mind.
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words of Watson’s biographer David Cohen, “Behaviorism was a self-
conscious revolution against consciousness” (Cohen, 1987: 72).

Behaviorism was enormously successful in explaining some kinds of behav-
ior, particularly in the areas of learning and memory, but it more or less abol-
ished the study of consciousness from psychology, and even the use of the
word “consciousness” became unacceptable. Also, in sweeping away the
worst excesses of introspectionism, behaviorism threw out the much more
even-handed mind-body approach of William Jamess “science of mental
life.” This led to half a century of a very restricted kind of psychology indeed.

By the 1960s behaviourism was losing its power and influence, and cognitive
psychology, with its emphasis on internal representations and information
processing, was taking over, but “consciousness” was still something of a dirty
word in psychology. In his widely read history Psychology: The Science of
Mental Life (1962), George Miller warned:

Consciousness is a word worn smooth by a million tongues.
Depending upon the figure of speech chosen it is a state of being, a
substance, a process, a place, an epiphenomenon, an emergent aspect
of matter, or the only true reality. Maybe we should ban the word for
a decade or two until we can develop more precise terms for the
several uses which “consciousness” now obscures.

(Miller, 1962: 40)

No one formally banned its use, but it was certainly more than a decade
before even using the word “consciousness” became acceptable in psychology.
In the 1970s the dirty word gradually began to creep in again with, for
example, research on mental imagery (see Chapter 22), on altered states of
consciousness such as sleep and drug-induced states (see Section Eight), and in
the disputes over hypnosis (see Chapter 8), and with the beginnings of com-
puter science (see Chapter 13). But it was nearly three decades before the
sudden explosion of interest in the 1990s.

At the start of the twenty-first century we still cannot define consciousness,
but at least we are allowed to talk about it.

THE MYSTERIOUS GAP

“Human consciousness is just about the last surviving mystery,” says Dennett
(1991: 21). He defines a mystery as a phenomenon that people don’t know how
to think about—yet. Once upon a time the origin of the universe, the nature of
life, the source of design in the universe, and the nature of space and time were
all mysteries. Now, although we do not have answers to all the questions about
these phenomena, we do know how to think about them and where to look for
answers. With consciousness, however, we are still in that delightful—or dread-
ful—state of mystification. Our understanding of consciousness is a muddle.

The cause of that mystification, as we have seen in our quick look at the
history of consciousness, seems to be a gap. But what sort of a gap is it?

@ CONSCIOUSNESS



FIGURE 1.5

“‘A motion became a feeling!’—no phrase that our
lips can frame is so devoid of apprehensible
meaning.” This is how William James describes
what he calls the “‘chasm’ between the inner and
the outer worlds” (James, 1890, i: 146). Before
him, Tyndall had famously proclaimed, “The
passage from the physics of the brain to the corre-
sponding facts of consciousness is unthinkable”
(James, ibid.: 147). Charles Mercier in his The
Nervous System and the Mind (1888), referred to
“the fathomless abyss™ and advised the student of
psychology to ponder the fact that a change of
consciousness never takes place without a change in the brain, and a change in
the brain never without a change in consciousness.

Teeeiamate e

Having firmly and tenaciously grasped these two notions, of the
absolute separateness of mind and matter, and of the invariable
concomitance of a mental change with a bodily change, the student
will enter on the study of psychology with half his difficulties
surmounted.

(Mercier, 1888: 11)

“Half his difficulties ignored, I should prefer to say,” remarks James, “For this
‘concomitance’ in the midst of ‘absolute separateness’ is an utterly irrational
notion” (James, 1890, ibid.: 136). He quotes the British philosopher Herbert
Spencer as saying
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“The bard
problem . . . is the
question of how
physical processes
in the brain give
rise to subjective
experience.”’

Chalmers, 1995h: 63

A

same thing; we continue utterly incapable of uniting the two, so as to
conceive that reality of which they are the opposite faces.
(Jomes, ibid.: 147)

To James it was inconceivable that consciousness should have nothing to do
with events that it always accompanied. He urged his readers to reject both
the automaton theory and the “mind-stuff” theory, and to ponder the how
and why of the relationship between physiology and consciousness.

As we have seen, the automaton theory gained ground, and behaviorism, with
its thorough-going rejection of consciousness, held sway over most of psy-
chology for half a century or more. Behaviorists had no need to worry about
the great gap because they simply avoided mentioning consciousness, subjec-
tive experience or inner worlds. It was only when this period was over that the
problem became obvious again. In 1983 the American philosopher Joseph
Levine coined the phrase “the explanatory gap,” describing it as “a meta-
physical gap between physical phenomena and conscious experience” (Levine,
2001: 78). Consciousness had been allowed back into science, and the myste-
rious gap had opened up once more.

Then, in 1994, a young Australian philosopher, David Chalmers (see Profile,
Chapter 2), presented a paper at the first Tucson conference on consciousness.
Before getting into the technicalities of his argument against reductionism he
wanted to clarify what he thought was an obvious point—that the many prob-
lems of consciousness can be divided into the “easy” problems and the truly
“hard problem.” To his surprise, his term “the hard problem” stuck, provok-
ing numerous debates and four special issues of the newly established Journal
of Consciousness Studies (Shear, 1997).

( SELF-ASSESSMENT QUESTIONS

e

According to Chalmers, the easy problems are
those that are susceptible to the standard methods
of cognitive science, and might be solved, for
example, by understanding the computational or
neural mechanisms involved. They include the dis-
crimination of stimuli, focusing of attention,
accessing and reporting mental states, deliberate
control of behavior, or differences between waking
and sleep. All of these phenomena are in some way
associated with the notion of consciousness, but
they are not deeply mysterious. In principle (even
though it may not really be “easy”) we know how
to set about answering them scientifically. The
really hard problem, by contrast, is experience:
what it is like to be an organism, or to be in a given
mental state. “If any problem qualifies as the
problem of consciousness,” says Chalmers,

it is this one . . . even when we have
explained the performance of all the cognitive
and behavioral functions in the vicinity of
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experience—perceptual discrimination, categorization, internal access,
verbal report—there may still remain a further unanswered question:
Why is the performance of these functions accompanied by
experience? . . . Why doesn’t all this information-processing go on “in
the dark,” free of any inner feel?

(Chalmers, 1995a: 201-3)

Stated at its most succinct “The hard problem . . . is the question of how phys-
ical processes in the brain give rise to subjective experience” (Chalmers,
1995b: 63). This is the latest incarnation of the mysterious gap.

experience. Scientific American (December), 62-8.
This is the easiest version of Chalmers’ “hard problem.”
For more detail read Chalmers (1995a; 1996).

Dennett, D.C. (1991) Consciousness Explained.
Boston and London: Little, Brown and Co. Read
Chapter 2 for the mystery of consciousness and the
problems of dualism.

Gregory, R.L. (1987) The Oxford Companion to
the Mind. Oxford: OUP. This contains short entries
on most of the authors and ideas presented here. It is
especially helpful for non-philosophers who want to
look up philosophical concepts.

See also the following websites:

The Stanford Encyclopedia of Philosophy,
http://plato.stanford.edu/index.html
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BEING A . ..

What is it like to be a bat? This is one of the most famous questions ever asked
in the history of consciousness studies. First posed in 1950 it was made
famous in a 1974 paper of that name by American philosopher Thomas
Nagel. Nagel argued that understanding how mental states can be neurons
firing inside the brain is a problem quite unlike understanding how water can
be H,O, or how genes can be DNA. “Consciousness is what makes the
mind-body problem really intractable,” he said (Nagel, 1974: 435; 1979:
165), and by consciousness he meant subjectivity. To make this clear he asked,
“What is it like to be a bat?”

Do you think that your cat is conscious? Or the birds outside in the street?
Perhaps you believe that horses are conscious but not worms, or living crea-
tures but not stones. We shall return to these questions (Chapter 12), but here
let’s consider what it means to say that another creature is conscious. If you
say that the stone is not conscious, you probably mean that it has no inner life
and no point of view; that there is nothing it is like to be the stone. If you
believe that the neighbor’s vicious bloodhound, or the beggar you passed in
the subway, is conscious, then you probably mean that they do have a point
of view; there is something it is like to be them.



As Nagel put it, when we say that
another organism is conscious, we mean
that “there is something it is like to be
that organism . . . something it is like
for the organism” (1974: 436); “the
essence of the belief that bats have
experience is that there is something
that it is like to be a bat” (ibid.: 438).
This is probably the closest we can
come to a definition of consciousness—
that consciousness is subjectivity, or
“what it is like to be . . .”

Here we must be careful with the phrase
“whatitis like . . .” Unfortunately there
are at least two meanings in English. We
might say “this ice cream tastes like
rubber” or “lying on a beach in the sun
is like heaven.” In this case we are com- ;
paring things, making analogies, or  fgipe 7.1 o The leatnosed bat uses sonar fo navigate, sending out brief pulss of sound and analyzing
saying what they resemble. This is not the returning echoes so as fo avoid obstacles, detect fruit and other food, and to find its
what Nagel meant. The other meaning mate. What is it like to be this bat?
is found in such questions as: What is it
like to work at McDonald’s? What is it like to be able to improvise fugues at
the keyboard? . . . to be someone inconceivably more intelligent than yourself?

. . to be a molecule, a microbe, a mosquito, an ant, or an ant colony?
Hofstadter and Dennett (1981: 404-5) pose many more such provocative
questions. In other words, what is it like from the inside?

gt

Now, imagine being a bat. A bat’s experience must be very different from that
of a human. For a start the bat’s sensory systems are quite different, which is
why Nagel chose the bat for his famous question. Bats’ brains, lives and senses
are well understood {Akins, 1993; Dawkins, 1986). Most use either sound or
ultrasound for echolocation. That is, they detect objects by emitting rapid
high-pitched clicks that bounce off any objects in the vicinity and then meas-
uring the time taken for the echo to return. Natural selection has found ingen-
ious solutions to the many interesting problems posed by echolocation. Some
bats cruise around emitting clicks quite slowly so as not to waste energy, but
then when they are homing in on prey or approaching a potential danger, they
speed up. Many have mechanisms that protect their ears from the loud blast
of each click and then open them to receive the faint echo. Some use the
Doppler shift to work out their speed relative to prey or other objects. Others
sort out the mixed-up echoes from different objects by emitting downward-
swooping sounds. The echoes from distant objects take longer to come back
and therefore sound higher than the echoes from nearer objects. In this way
we can imagine that a whole bat world is built up in which higher sounds
mean distant objects and lower sounds mean nearer objects.

?
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What would this be like? According to Oxford biologist Richard Dawkins
(19865 see Profile, Chapter 10), it might be like seeing is for us. We humans
do not know, or care, that color is related to wavelength or that motion detec-
tion is carried out in the visual cortex. We just see the objects out there in
depth and color. Similarly the bat would just perceive the objects out there in
depth, and perhaps even in some batty, sonar, version of color. Living in this
constructed world would be what it is like to be the bat.

But can we ever know what it would really be like for the bat? As Nagel
pointed out, the question is not answered by trying to imagine that you are a
bat. This will not do. It is no good hanging upside down in a darkened room,
making little clicks with your tongue and flapping your arms like wings.
Perhaps if you could magically be transformed into a bat you would know.
But even this won’t do. For if you were a bat, the bat in question would not
be an ordinary bat—what with having your memories and your interest in
consciousness. But if you became an ordinary bat, then this bat would have
no understanding of English, no ability to ask questions about consciousness,
and could not tell us what it was like. So we cannot know what it is like to be
a bat even if we believe that there is something it is like to be a bat.

Nagel’s question clarifies the central meaning of the term “consciousness.” It
is what the American philosopher Ned Block (1995) calls “phenomenal conv
sciousness” or phenomenality. He explains that “Phenomenal consciousness is
experience; what makes a state phenomenally conscious is that there is some-
thing ‘it is like’ to be in that state.” He distinguishes this from “access cony
sciousness,” which is “availability for use in reasoning and rationally guiding
speech and action” (Block, 1995: 227). We will return to this distinction
(Chapter 18), and consider issues to do with availability, but “phenomenal
consciousness” is what this book is all about.

So what is it like to be you now? Everything I have said so far implies that
there is, uncontroversially, something it is like to be you now—that the prob-

RACTICE

AT IS IT LIKE BEING ME NOW?

As many fimes as you can, every day, ask yourself, “What is it like
being me now?” If you worked through the “Practice” exercise in
Chapter 1, “Am | conscious now?”, you will have got used to remember-
ing the task, and perhaps to opening your mind for a little while to watch
your own awareness.

o

This question is important because so many arguments assume that we
know, unproblematically, what our own experience is like; that we know
our own qualia directly, and that of course we know what it is like to be
ourselves, now. The only way to have an informed opinion on this impor-
tant point is to look for yourself. What is it really like for you, now? /

CONSCILOUSNESS



lems only begin when you start asking about what it is like to be someone or
something else. But is this right? A thoroughly skeptical approach would
mean questioning even this. [ urge you to do this chapter’s “Practice” and
become a little more familiar with what it is like to be you.

SUBJECTIVITY AND QUALIA

Let us suppose that you are, right now, getting the unmistakable smell of
fresh coffee drifting in from the kitchen. The smell may be caused by chemi-
cals entering your nose and reacting with receptors there, but as far as you
are concerned the experience is nothing to do with chemicals. Itisa . .. well,
what is it? You probably cannot describe it even to yourself. It just is how
fresh coffee smells. The experience is private, ineffable and has a quality all
its own. These private qualities are known, in philosophy, as qualia. The feel
of the wind on your cheeks as you ride your bike is a quale (pronounced qua-
lay). The sight of the browny pink of the skin on your hand is a quale. The
ineffable chill of delight that you experience every time you hear that minor
chord is a quale.

The concept of qualia has become mired in confusion, but the basic idea is
clear enough. The term is used to emphasize quality, to get away from talking
about physical properties or descriptions, and to point to phenomenology
instead. A quale is what something is like (in the sense explained above). Our
conscious experience consists of qualia. The problem of consciousness can be
rephrased in terms of how qualia are related to the physical world, or how an
objective physical brain can produce subjective qualia. The dualist believes
that qualia are part of a separate mental world from physical objects like pots
of coffee or brains. The epiphenomenalist believes that qualia exist but have
no causal properties. The idealist believes that everything is ultimately qualia.
The eliminative materialist denies that qualia exist, and so on.

You may think it unquestionable that qualia exist. After all, you are right now
experiencing smells, sounds and sights, and these are your own private, inef-
fable qualia aren’t they? Most theorists would agree with you, but some think
you would be wrong. In “Quining qualia” Dennett sets out “to convince
people that there are no such properties as qualia” (Dennett, 1988: 42). He
does not deny the reality of conscious experience, or of the things we say and
the judgments we make about our own experiences, but only of the special,
ineffable, private, subjective “raw feels,” or “the way things seem to us,” that
people call qualia.

Dennett provides many “intuition pumps” to undermine this very natural way
of thinking. Here is a simple one. The experienced beer drinker says that beer
is an acquired taste. When he first tried beer, he hated the taste, but now he
has come to love it. But which taste does he now love? No one could love that
first taste—it tasted horrible. So he must love the new taste, but what has
changed? If you think that there are two separate things here, the actual quale
(the way it really tastes to him) and his opinion about the taste, then you must
be able to decide which has changed. But can you? We normally think in a

“““To be conscious’
. . . is roughly syn-
onymous with ‘to

have qualia.

33

Chalmers, 1986: 6

“There simply are
no qualia at all.”

Dennett, 1988: 74
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FIGURE 2.2 o ls this an ineffable quale?

WHAT IS IT LIKE BEING ME
Now?

confused and incoherent way about how things seem
to us, claims Dennett, and the concept of qualia just
confuses the issue in this case, and many others. We
should get rid of the notion of qualia altogether
because “there simply are no qualia at all” (Dennett,
1988: 74).

mAM...
this taste, its...
well 1 cant
explain !

How does one decide whether qualia exist or not?
We cannot do experiments on qualia, at least not in
the simple sense of first catching a quale and then
manipulating it in some way. That is the whole point
of qualia—they do not have physical properties that
can be measured. We can, however, do thought
experiments.

Thought experiments are, as the name implies,
experiments done in the head. It is important to be
clear about their purpose. In an ordinary experiment
you manipulate something in order to get an answer
about the world. If you do the experiment properly,
you may get a reliable answer that is widely applica-
ble and that helps decide between two rival theories.
Thought experiments are not designed to provide reliable answers to any-
thing. Rather, they help to clarify our thinking,.

Einstein famously imagined riding on the back of a light wave, and from this
idea came to some of his theories about relativity and the speed of light. Most
thought experiments are, like that one, impossible to carry out, although some
end up turning into real experiments as technology changes. Most philosoph-
ical thought experiments are of the impossible kind. They have not been done,
cannot be done, will never be done, and do not need to be done. Their func-
tion is to make you think.

One of the best known of such thought experiments gets right to the heart of
the problem of qualia. Are qualia something separate from the brain? Do
qualia make any difference? Does a quale contain information above and
beyond the neural information it depends on? Mary may help.

MARY THE COLOR SCIENTIST

Mary lives in the far future when neuroscience is complete and scientists know
everything there is to know about the physical processes in the brain and how
they produce behavior. Mary specializes in the neurophysiology of color
vision. She knows everything there is to know about color perception, about
the optics of the eye, the properties of colored objects in the world, and the
processing of color information in the visual system. She knows exactly how
certain wavelengths of light stimulate the retina and produce the contraction
of the vocal chords and expulsion of air that results in someone saying “the
sky is blue.” But Mary has been brought up all her life in a black and white
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wow. - 1 aever
knew red would be
50 RED!

Yes, I knew
Red ¢ ovid be Just
Like +his

FIGURE 2.3 ® What does Mary say when she finally emerges from her black and
white room?

room, observing the world through a black and
white television monitor. She has never seen any
colors at all.

One day Mary is let out of her black and white
room and sees colors for the first time. What
happens? Will she gasp with amazement and say
“Wow—I never realized red would look like
that!” or will she just shrug and say “That’s red,
that’s green, nothing new of course”? You may
like to think about your own answer, or do the
group activity before reading on.

The philosopher Frank Jackson devised the Mary
thought experiment as an argument against phys-
icalism (Jackson, 1982). He argued that when she
comes out she obviously learns something funda-
mentally new—what red is like. Now she has
color qualia as well as all the physical facts about
color. As Chalmers puts it, no amount of knowl-
edge about, or reasoning from, the physical facts
could have prepared her for the raw feel of what
it is like to see a blue sky or green grass. In other

words the physical facts about the world are not all there is to know, and

therefore materialism has to be false.

If you think Mary will be surprised, are you forced to reject materialism and
adopt dualism? Chalmers does so, but there have been many objections to this
conclusion and other ways of using the thought experiment. For example,
some have argued that Mary comes to know an old fact in a new way or from
a new viewpoint, or to connect up old facts in new ways, or that she learns a
new skill rather than a new fact (see Chalmers, 1996, for a philosophical

CACTIVITY O

Mary the color scientist

will she learn anything new? Will she be surprised
at what colors are fike? Or does she already know?
Acting out Mary’s story in class may help you
decide.

Get two volunteers fo act as Mary, and make a
comer of the room as black and white as possible.
You might give them a white tablecloth, a
newspaper, a toy gray rat, a doll to do brain scans
on, some black and white diagrams of brains, or
dress them in white lab coats— whatever you have
on hand. Ask the “Marys” to sink themselves into
the role of futuristic color scientist while you
explain fo the rest of the group what is happening.
The “Marys” know everything there is to know
about the brain, the visual system and color.
Everything.

Now let them out in tum to do their best possible
impersonations. “Mary-omazed” acts completely
surprised at what she sees, gasping af the delightful
colors. “Mary-know-it-all” explains why she is not
surprised at all —how she understood everything in
advance. Mary-know-itall is the far harder role, so it
may be best fo choose someone who is familiar
with the arguments for this one. Everyone else can
now ask questions of the “Marys,” discuss their
answers and make up their own minds.

Write down your own decision. You may be
interested to find that it changes as you learn more
Qbout the nature of consciousness.

When Mary comes out of the black and white room,
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overview). This sort of argument allows you to think
that Mary really does experience something surprising
when she comes out—but not because there are irre-
ducible subjective facts in the world.

An alternative is to deny that Mary will be surprised.
Dennett, for example, argues that this story is not the
good thought experiment it appears to be, but an intu-
ition pump that lulls us into a vivid image and encour-
ages us to misunderstand its premises. We simply fail to
follow the instructions—we fail to allow Mary to know
everything there is to know about color.

Dennett tells his own ending to the story. Mary’s
captors release her into the colorful world and, as a
trick, present her with a blue banana. Mary is not
fooled at all. “Hey,” she says, “You tried to trick me!
Bananas are yellow, but this one is blue!” (Dennett,
1991: 399). She goes on to explain that because she
knew everything about color vision, she already knew
exactly what impressions yellow and blue objects would
make on her nervous system, and exactly what thoughts
this would induce in her. This is what it means to know
all the physical facts. When we readily assume that
Mary will be surprised, it is because we have not really
followed the instructions.

The imaginary Mary has led to many philosophical
tangles, but she can be very helpful in making a tricky
dichotomy easier to think about. If you believe that
Mary will be surprised when she comes out, then you
believe that consciousness, subjective experience, or
qualia are something additional to knowledge of the
physical world. If you think she will not be surprised, then you believe that
knowing all the physical facts tells you everything there is to know—includ-
ing what it is like to experience something.

THE PHILOSOPHER'S ZOMBIE

Imagine there is someone who looks like you, acts like you, speaks like you,
and in every detectable way behaves exactly like you, but is not conscious.
Perhaps this fake “you” has a silicon brain, has inherited a strange “no qualia”
mutation, or has undergone a dangerous operation to remove all traces of
consciousness. In any case, in spite of its normal behavior, there is nothing it
is like to be this creature. There is no view from within. No consciousness. No
qualia. This—not some grotesque and slimy half-dead Haitian corpse—is the
philosopher’s zombie.
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The zombie has caused more trouble than Mary. As far as many thinkers are
concerned, a zombie is easy to imagine and obviously possible, at least in prin-
ciple. For example, the American philosopher John Searle (see Profile,
Chapter 14) argues that there could be identical behavior in two systems, one
of which is conscious and the other totally unconscious (Searle, 1992). It
follows that one would be a zombie system.

Chalmers confesses that “the logical possibility of zombies seems . . . obvious
to me. A zombie is just something physically identical to me, but which has
no conscious experience—all is dark inside.” He goes on, “I can detect no
internal incoherence; I have a clear picture of what I am conceiving when I
conceive of a zombie” (Chalmers, 1996: 96, 99). Chalmers’ zombie twin,
living on zombie earth, is quite conceivable, he argues.

He suggests we imagine a silicon version of Chalmers who is organized just
like the real philosopher and behaves just like him but has silicon chips where
the real one has neurons. Many people would expect such a creature to be
unconscious (whether or not it would be in fact). Then, he suggests, just
replace the chips with neurons in this conception, and you have his zombie
twin—totally indistinguishable from the real philosopher, but all dark inside.
This works, he argues, because there is nothing in either silicon or biochem-
istry that conceptually entails consciousness. The idea that zombies are possi-
ble, or that consciousness is a kind of optional extra, is “conscious
inessentialism.”

No Youre My
Zombie twin

FIGURE 2.4 @ Which is which? Can you tell? Can they?

““ A zombie is just
something
physically identical
to me, but which
has no conscious

experience—all is
dark inside.”

Chalmers, 1996: 96
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““I take this
argument to be a
demonstration of
the feebleness of
thought-
experiments.”’

Churchland, 1996: 404

Zombie earth is a planet just like ours, peopled by creatures who behave
exactly like us, but who are all zombies. There is nothing it is like to live on
zombie earth. In “conversations with zombies,” philosopher Todd Moody
(1994} uses this thought experiment to reject conscious inessentialism. He
imagines the whole zombie earth to be populated by people who use such
terms as think, imagine, dream, believe or understand, but who cannot under-
stand any of these terms in the way we do because they have no conscious
experience. For example, they might be able to talk about sleep and dreaming
because they have learned to use the words appropriately, but they would not
have experiences of dreaming as we do. At best they might wake up to a sort
of coming-to-seem-to-remember, which they learn to call a dream.

On such an earth, Moody argues, the zombies might get by using our lan-
guage, but zombie philosophers would be mightily puzzled by some of the
things we conscious creatures worry about. For them the problem of other
minds, or the way we agonize about qualia and consciousness, would make
no sense. They would never initiate such concepts as consciousness or dreams.
So zombie philosophy would end up quite different from ours. From this he
argues that although the zombies might be individually indistinguishable from
conscious creatures, they would still show the mark of zombiehood at the
level of culture. At this level, consciousness is not inessential—it makes a dif-
ference.

Moody’s thought experiment inspired a flurry of objections and counter-argu-
ments from philosophers, psychologists and computer scientists (Sutherland,
1995). One of the main objections is that Moody has broken the rules of
the thought experiment. Zombies are defined as being behaviorally indistin-
guishable from conscious humans so they must be truly indistinguishable. If
their philosophy, or the terms they invented, were different, then they would
be distinguishable from us and hence not count as zombies. If you really
follow the rules, there is nothing left of the difference between human and
zombie.

Some philosophers think the whole debate is misguided. Patricia Churchland
calls it “a demonstration of the feebleness of thought-experiments” (Churchland,
1996: 404). Dennett thinks it is based on bogus feats of imagination. As they
point out, being able to say that you can imagine something counts for nothing.
If you know no science, you might say you could imagine water that was not
made of H,O or a hot gas whose molecules were not moving fast. But this
would tell us more about your ignorance than about the real world. To help us
think clearly about zombies, Dennett introduces the concept of the zimbo.

Imagine there is a simple zombie, some sort of creature (biological or artifi-
cial) that can walk about and behave in simple ways appropriate to its needs.
Now imagine a more complex kind of zombie. In addition, this complex
zombie also

. .. monitors its own activities, including even its own internal
activities, in an indefinite upward spiral of reflexivity. I will call such
a reflective entity a zimbo. A zimbo is a zombie that, as a result of
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self-monitoring, has internal (but
unconscious) higher-order informational states
that are about its other, lower-order
informational states.

(Dennett, 1991: 310)

Imagine a conversation with such a zimbo. For
example, we might ask the zimbo about its mental
images, or about its dreams or feelings or beliefs.
Because it can monitor its own activities, it could
answer such questions—in ways that would seem
quite natural to us, suggesting that it was con-
scious just like us. As Dennett concludes, “the
zimbo would {unconsciously) believe that it was in
various mental states—precisely the mental states
it is in position to report about should we ask it
questions. It would think it was conscious, even if
it wasn’t!” (ibid.: 311). This is how Dennett comes
to make his famous claim that “We’re all zombies.
Nobody is conscious—not in the systematically
mysterious way that supports such doctrines as
epiphenomenalism!” (ibid.: 406). What he means
is that we are complex self-monitoring zombies—
zimboes—that can talk and think about mental
images, dreams and feelings; that can marvel at the
beauty of a sunset or the light rippling in the trees,
but if we think that being conscious is something
separable from all of this, we are mistaken.

At its simplest the zombie debate amounts to this.
On the one hand, if you believe in the possibility
of zombies, then you believe that consciousness 1s
some kind of inessential optional extra to behav-
ior. We might do everything we do either with or
without it, and there would be no obvious differ-
ence. It is therefore a mystery why we have con-
sciousness at all. On the other hand, if you believe
that zombies are not possible, you must believe that anything that could
perform all the behaviors we perform would necessarily be conscious. The
mystery in this case is not why we have consciousness at all, but why or how
consciousness necessarily comes about in creatures who behave like us. There
are many different views in each of these camps, but this is the essential dis-
tinction.

IS THERE A HARD PROBLEM?

We can now return to Chalmers’ hard problem with more mental tools at our
disposal. There is no question that the problem of subjectivity is what makes
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“A zimbo is a
zombie that, as a
result of self-
monitoring, has
internal (but
UNCONScious)
higher-order
informational
states that are
about its other,
lower-order
informational
states.”

Dennett, 1991: 310

&

studying consciousness both difficult and interesting. Chalmers’ distinction
between the hard problem and the easy problems of consciousness relates
directly to Nagel’s question, “What is it like to be a bat?” and gets at the
central issues of the two thought experiments just described: “Why aren’t we
all zombies?” and “What does Mary gain when she emerges from her black
and white room?” The way people react to these thought experiments is inti-
mately related to how they deal with the hard problem of subjectivity.

At the risk of oversimplifying I shall divide responses to the hard problem into
four categories.

1. THE HARD PROBLEM IS INSOLUBLE

William James long ago wrote about believers in the soul and positivists who
wish for a tinge of mystery. They can, he said, continue to believe “that nature
in her unfathomable designs has mixed us of clay and flame, of brain and
mind, that the two things hang indubitably together and determine each other’s
being, but how or why, no mortal may ever know” (James, 1890, i: 182).

More recently, Nagel argued that the problem of subjectivity is intractable or
hopeless. Not only do we have no solution—we do not even have a concep-
tion of what a physical explanation of a mental phenomenon would be. The
British philosopher Colin McGinn conceives the problem in terms of a
“yawning conceptual divide” (1999: 51), an irreducible duality in the way we
come to learn about mind and brain. As he puts it,

You can look into your mind until you burst, and you will not
discover neurons and synapses and all the rest; and you can stare at
someone’s brain from dawn till dusk and you will not perceive the
consciousness that is so apparent to the person whose brain you are
so rudely eye-balling.

(McGinn, 1999: 47)

He argues that we are “cognitively closed” with respect to this problem—
much as a dog is cognitively closed with respect to reading the newspaper or
listening to poetry. However hard the dog tried, it would not be able to master
mathematics because it does not have the right kind of brain. Similarly our
human kind of intelligence is wrongly designed for understanding conscious-
ness. In McGinn’s view we can still study the neural correlates of conscious
states (what Chalmers would call the easy problems), but we cannot under-
stand how brains give rise to consciousness in the first place.

American evolutionary psychologist Steven Pinker thinks we can still get on
with the job of understanding how the mind works even though our own
awareness is “the ultimate tease . . . forever beyond our conceptual grasp”
(Pinker, 1997: 565). Nagel, McGinn and Pinker have been called the “new
mysterians.”

CONSCIOUSNESS



2. SOLVE IT WITH DRASTIC MEASURES

Some people argue that the hard problem can be solved but only with some
fundamental new understanding of the universe—what Churchland calls “a
real humdinger of a solution” (1996: 40). Chalmers’ own solution is in
terms of a kind of dualism: a dual-aspect theory of information in which all
information has two basic aspects—physical and experiential. So whenever
there is conscious experience, it is one aspect of an information state, and
the other aspect lies in the physical organization of the brain. In this view
we can only understand consciousness when we have a new theory of infor-
mation.

Others appeal to fundamental physics or to quantum theory for solutions. For
example, British mathematician Chris Clarke treats mind as inherently non-
local, like some phenomena in quantum physics (1995). In his view, mind is
the key aspect of the universe and emerges prior to space and time: “mind and
the quantum operator algebras are the enjoyed and contemplated aspects of
the same thing” (i.e., the subjective and objective aspects) (ibid.: 240).
Chalmers’ and Clarke’s are both dual-aspect theories and are close to panpsy-
chism.

The British mathematician Roger Penrose (1989} argues that consciousness
depends on non-algorithmic processes—that is, processes that cannot be
carried out by a digital computer, or computed using describable procedures
(Chapter 14). With American anesthesiologist Stuart Hameroff, Penrose has
developed a theory that treats experience as a quality of space-time and
relates it to quantum coherence in the microtubules of nerve cells (Hameroff
and Penrose, 1996). All these theories assume that the hard problem is soluble
but only with a fundamental rethink of the nature of the universe.

3. TACKLE THE EASY PROBLEMS

There are many theories of consciousness that attempt to answer questions
about attention, learning, memory or perception, but do not directly address
the question of subjectivity. Chalmers gives as an example Crick and Koch’s
theory of visual binding. This theory uses synchronized oscillations to explain
how the different attributes of a perceived object become bound together to
make a perceptual whole (Chapter 17). “But why,” asks Chalmers, “should
synchronized oscillations give rise to a visual experience, no matter how much
integration is taking place?” (1995b: 64). He concludes that Crick and Koch’s
is a theory of the easy problems.

If you are convinced, as Chalmers is, that the hard problem is quite distinct
from the easy problems, then many theories of consciousness are like this,
including theater metaphors of attention and processing capacity (Chapter 5),
evolutionary theories based on the selective advantages of introspection
(Chapter 11), and those that deal with the neural correlates of consciousness
(Chapter 16). In all these cases one might still ask, “But what about subjec-
tivity? How does this explain the actual phenomenology?”

¢ consciousness is
indeed a deep
mystery. . . . The
reason for this
mystery, 1
maintain, is that
our intelligence is
wrongly designed
for understanding
consciousness.”’

McGinn, 1999: xi
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Francis Crick (see Profile, Chapter 16) himself admits that he might be criti-
cized for saying “almost nothing about qualia—the redness of red—except to
brush it to one side and hope for the best” (1994: 256). However, he stresses
that the study of consciousness is a scientific problem, and believes that we
will get nearer to understanding it fully if we start with something reasonably
tractable such as visual binding. To this extent he, and many others who work
on the easy problems, come close to arguing that there is no separate hard
problem.

4. THERE IS NO HARD PROBLEM

In “There is no hard problem of consciousness,” O’Hara and Scutt (1996)
give three reasons for ignoring the hard problem. First, we know how to
address the easy problems and should start with them. Second, solutions to
the easy problems will change our understanding of the hard problem, so
trying to solve the hard problem now is premature. Third, a solution to the
hard problem would only be of use if we could recognize it as such, and for
the moment the problem is not well enough understood.

Churchland (1996) goes further. The hard problem is misconceived, she says.
It’s a “hornswoggle problem.” First, we cannot, in advance, predict which
problems will turn out to be easy and which hard. For example, biologists
once argued that to understand the basis of hered-

ity, we would have to solve the protein-folding
problem first. In fact base-pairing in DNA pro-
vided the answer, and the protein-folding problem
remains unsolved. So how do we know that
explaining subjectivity is so much harder than the
“easy” problems? Also, she questions whether the
“hard”  things—the qualia—are well enough
defined to sustain the great division. For example,
do eye movements have eye-movement qualia?
Are thoughts qualia, or might they be more like
auditory imagery or talking to oneself? Finally, the
distinction depends on the false intuition that if
perception, attention and so on were understood,
there would necessarily be something else left out
—the something that we have and a zombie does
not.

Dennett likens the argument to that of a vitalist
who insists that even if all the “easy problems” of
reproduction, development, growth and metabo-
lism were solved, there would still be the “really
hard problem: life itself” (1996a: 4). Dividing the
problem of consciousness into the “easy” and
“hard” parts is, according to Dennett, “a major
misdirector of attention, an illusion-generator”
(1996a).

CONSCIOUSNESS



When asked, “But what about the actual phenomenology?” Dennett replies
“There is no such thing” (1991: 365). This is not because he denies that we
are conscious, but because he thinks we misconstrue consciousness. It only
seems as if there is actual phenomenology—what we need to explain is not the
phenomenology itself but how it comes to seem this way.

There is no doubt that the idea of subjectivity—what it’s like to be—Tlies at the
heart of the problem of consciousness. Beyond that there is plenty to doubt.

(Churchland, P.S. {1996) The Hornswoggl
problem. Journal of Consciousness Studies 3, 402-8
(reprinted in Shear, 1997: 37-44).

Dennett, D.C. {1991) Consciousness Explained.
Boston and London: Little, Brown and Co. On Mary,
see pages 398-401, and on zombies and zimboes

pages 72-3, 280-2 and 310-11.

McGinn, C. (1999) The Mysterious Flame:
Conscious Minds in a Material World. New York:
Basic Books. See Chapter 1 on zombies and the
mystery of consciousness.

Nagel, T. (1974) What is it like to be a bat?
Philosophical Review 83, 435-50. Reprinted with
commentary in Hofstadfer, D.R. and Dennett, D.C.
(1981) The Mind's I: Fantasies and Reflections on
Self and Soul. London: Penguin, 391-414; and in
Nagel, T. (1979) Mortal Questions. Cambridge:
Cambridge University Press, 165-80.
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“The power of consciousness” is a common phrase in
everyday use, implying that consciousness itself does
things, that it has causal efficacy. If this is right, we need
to know what consciousness does and how it does it. If
not, such phrases are deeply misleading and we need to
avoid falling into the traps they set. So what does con-
sciousness do?

Imagine someone throws you a ball and you catch it—or
to make things more realistic, crumple up a piece of
paper into a ball right now, throw it up in the air and
catch it yourself. Do this a few times and ask yourself
what the role of consciousness was in this simple skilled
action. You seemed conscious of doing the catching, and
of the sight of the ball as your hands reached for it, but
did the consciousness itself cause anything to happen?

Without conscious vision could you have caught the
ball?

In doing this simple task, it is easy to imagine that your
conscious perception of the ball caused you to catch it.
The causal sequence seems to be:



1 consciously perceive
2 act on hasis of conscious experience.

When you think about it, this is a strange notion. It
means two mysterious conversions; first the physical
information in nerve firings in the visual system must
somehow give rise to a conscious experience, and
then the conscious experience must somehow cause
more nerve firings to direct the appropriate action.
But if consciousness is subjectivity (private experi-.
ences, non-physical qualia, or what it’s like to be),
how can it cause a physical action? How can non-
physical experiences cause physical firings of nerve
cells, or movements of muscles? And where and how
does this consciousness bit happen in the brain? We
are back to all the central problems of the
mind-body debate and the hard problem.

In some ways, the better we understand brain func-
tion, the worse this problem becomes. Descartes
faced it when he began to think about the human
body as a mechanism, and realized that emotions
and volition did not easily fit in. He took a dualist

way out which, as we have seen, does not solve the ) ) . .
Y i i FIGURE 3.1 @ Descartes fried to explain reflex respanses, like removing your foot from

problem. In the nineteenth century, as physiologists a hot fire, in purely mechanical ferms. He believed that the fire affected
began to understand reflex arcs and nerve function, the skin, pulling o finy thread which opened a pore in the brain’s

the problem loomed even larger. The British philoso- ventricle and caused animal spirits o flow. But what of conscious
her Shad h Hod 1832-1912) declared responses? It is fempting to think that a signal must come “into

pher Shadworth Hodgson ( - ) declare consciousness” before we can decide to act on it. But s this right?
that feelings, however intensely they may be felt, can

have no causal efficacy whatever. He likened events in the nervous system to
the stones of a mosaic, and feelings to the colors on the stones. All the work
of holding the mosaic in place is done by the stones, not by the colors. In other
words, sensations and feelings are epiphenomena. This was similar to
Huxley’s claim that we humans are “conscious automata” (see Chapter 1).
James objected that “to urge the automaton-theory upon us . . . is an unwar-
rantable impertinence in the present state of psychology” (1890, i: 138).

More than a century later, and with far greater knowledge of the nervous
system, we still face the same conundrum. The ordinary view is that our sub-
jective feelings and conscious volitions cause our actions. Yet when we study
the intricate workings of the brain, there seems to be no room for them to do
anything. Information enters the nervous system through the senses, flows
through numerous parallel pathways to various brain areas, and ultimately
affects a person’s speech and other actions. But where do the conscious sen-
sations and volitions come in? How could they intervene—or why should
they?—in such a continuous physical process.

HAPTER THREE

What does consciousness do?

British psychologist Max Velmans describes this as a causal paradox. “Viewed
from a first-person perspective, consciousness appears to be necessary for
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ACTIVITY.C

Get into pairs, or small groups, or ask two
volunteers fo do the exercise in front of the whole
class. The task is this: the first person suggests an
example of something that consciousness does.
They might say, for example, that a conscious
decision made them get up this morning, or that
consciousness helps them play computer games, or
that they could not fall in love without it. The
second person then refufes the suggestion as
thoroughly as possible.

Proposers should try to come up with a specific
example rather than generalifies. The refuter must
then try to explain the action or decision without
requiring consciousness in the explanation. For
example, they might use behaviorist arguments or
call on the influence of genes or education.

Note that you do not have to believe your own
arguments. Indeed it may be more useful to put
forward arguments you do not believe in. So, if you
are the proposer and you think that consciousness
does nothing, you should still invent some example
that other people might think requires
consciousness. If you are the refuter, you may
actually believe consciousness is required for the
proposed action, but you must do your best to find
a way out. This will sharpen up your beliefs about
the causal power of consciousness. Don’t agonize
over your arguments. It does not matter if they are
wrong or fanciful. The point is to throw up some
ideas to think about.

Finally, discuss what you have learned. Was there
any proposal that no one could knock down? Did
you find some irrefutable thing that consciousness is
required for? Were there pattems in the suggesfions
people came up with?

Can you now answer the question “What does
consciousness do?” You might like to write down
your own answer at this point, or make your own
list of things that you think consciousness does. It is
likely to change.

Does consciousness do anything?

J
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most forms of complex or novel processing. But
viewed from a third-person perspective, con-
sciousness does not appear to be necessary for
any form of processing” (2000a: 219). An ade-
quate theory of consciousness, he says, must
resolve this paradox without violating either our
intuitions about our own experiences or the find-
ings of science.

THE ROLE OF CONSCIOUSNESS
IN SKILLED MOVEMENTS

The fastest serves cross the tennis court in a little
over half a second, and the ball starts its flight at
well over 100 miles per hour. Yet these super-
serves can be returned with stunning accuracy—
at least some of the time. Does the receiver have
time for the mysterious double conversion to con-
sciousness and back? Is conscious perception even
necessary for such skilled movements?

The answer, oddly enough, is no. Studies of
skilled motor actions reveal a dissociation
between fast visuomotor control and conscious
perception. For example, in some experiments
subjects are asked to point at a visual target; then
just as they begin to move the target is displaced.
If the displacement is made during a voluntary
saccade, subjects do not notice the displacement
even though they rapidly adjust their arm move-
ment to point correctly at the final position
(Bridgeman et al., 1979; Goodale et al., 1986). In
other words their behavior is accurately guided
by vision even though they do not consciously see
the target move. Accurate movements can also be
made to stimuli that are not consciously perceived
at all. When small visual targets were masked by
presenting a larger stimulus 50 milliseconds (ms)
later, subjects still responded correctly to the
target even though they claimed not to have seen
it (Taylor and McCloskey, 1990).

In the case of the tennis serve, or catching your
crumpled paper ball, the ball is consciously per-
ceived—but when does this occur? Is it in time for
the conscious perception to help in the action?

Paulignan et al. (1990) asked subjects to track by
hand the displacements of a visual object. They

CONSCIOUSNESS



FIGURE 3.2 ® Venus Williams serves at speeds of up to 125 miles per hour, yet opponents manage fo

3

respond. s there fime for a visual signal to “enter consciousness,” be experienced ond
then cause o conscious response? Or is this natural way of thinking about our actions
misguided?

were able to do this within about 100 ms, but when asked afterward to esti-
mate at which point in the movement they had seen the displacement, they
consistently reported that the object jumped just when they were about to
touch it—that is, much later than either the actual displacement or their own
corrective movement. This informal finding suggested that conscious aware-
ness may come too late to play a causal role in the action.

Castiello et al. (1991) found out more by timing both motor responses and
subjective awareness in the same experiment. It is worth considering this
experiment in some detail because of the interesting questions it raises.

Subjects sat resting their right hand on a table with the tips of their thumb and
index finger touching. At a distance of 35 cm from their hand—at 10°, 20°
and 30° to the right of their midline—stood three translucent dowels, any of
which could be lit up from below by computer-controlled LEDs. The task was
to watch for a dowel lighting up and then to grasp and lift it. In addition sub-
jects were asked to shout “Tah!” as soon as they saw a light. Infra-red emit-
ting diodes were fixed to their arms to record their precise movements, a
switch detected the start of their hand movements, and a microphone near
their mouth detected their calls.

~
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In the first session a single dowel was lit
many times, and motor and vocal reaction
times were measured. In a second session of
100 trials the central dowel was always lit
first. In control trials it stayed lit, but in 20
percent of the trials, as soon as the hand
started to move, the light was unexpectedly
shifted to a different dowel. Subjects were
AN (when dowal 1 lights) asked to shout out when they first saw the
(A (when dowe! 2 lights) central dowel light up and again if they saw
the light shift. To deal with concerns that
the two responses might interfere with each
other, several control experiments were run.
These confirmed that when the “Tah!” and
the hand movements were produced in the

FIGURE 3.3 » The layout in the experiment by Castiello et l. (1991), showing the amm tiojectories ~ S3™M€ LT ia!, they took the same length of time
both when the lit dowel stays the same and when it changes. as they did when performed separately.

The results showed that in the perturbed
trials the initial reaction time to move the hand was about 300 ms (as it was
in control trials), but then a motor correction could be detected about
100-110ms after the light moved. On these trials the subjects shouted twice;
when the central dowel lit up, the vocal reaction time was 375 ms (the same
as in control trials); when the light moved, it was, on average, 420 ms.

The authors interpreted their results as follows. In the simple case of reaching
for the dowel, subjects’ hands started to move about 325 ms after the dowel
lit up. This time corresponds, at least in part, to the time needed to establish
the motor program for accurate reaching. When the light shifted just as the
movement began, only about 100-110 ms was needed to correct the direction
of the movement. In these cases the vocal response came 420 ms after the light
moved. That is, the vocal response occurred on average 315ms after the
movement correction began. They were convinced that this late vocal
response was related to the subjects’ conscious awareness of the change, partly
because it fit with the fact that in this, as in the previous experiment by
Paulignan et al. (1990), subjects reported that they only saw the dowel chang-
ing its position when they were already completing their corrected movement,
not when they were initiating it. The authors conclude that “neural activity
must be processed during a significant and quantifiable amount of time before
it can give rise to conscious experience” (Castiello et al., 1991: 2639).

There are some potential problems with this conclusion. We know that fast
reaction times can be obtained without awareness, so could the shout really
have been initiated before the subject became consciously aware of seeing the
light move? If so conscious awareness of the light might have come even later
than estimated. Alternatively it might have come earlier and the full 420 ms
would have been needed to produce the response. We cannot know because
this method does not allow us to time precisely the “moment of awareness.”

) e CONSCIOUSNESS




Perhaps we should be even more critical and question the very notion of there
being a “moment of awareness” or a time at which the light comes “into con-
sciousness.” Problems with the idea of “arriving in consciousness” and with
making such timings are discussed again in Chapter 5.

In spite of these doubts about timing, the results of these experiments suggest
a dissociation between fast motor reactions and conscious perception. One
explanation is that the two are based on entirely different systems in the brain.

Milner and Goodale (1995) suggest a functional dissociation between two
vision systems: visual perception and visuomotor control. They map this onto
the two neural streams in the visual system: the ventral and dorsal streams.
These two streams have often been described as being concerned with object
vision and spatial vision, respectively, or the “what” and “where” of vision
(Ungerleider and Mishkin, 1982). Instead, Milner and Goodale argue for a
distinction based on two fundamentally different tasks that the brain has to
carry out—fast visuomotor control and less urgent visual perception.

Much of their evidence comes from patients with brain damage. For example,
one patient, D.E, has visual form agnosia. She is unable to recognize the forms
or shapes of objects by sight, even though her low-level vision and color vision
appear to be intact. She cannot name simple line drawings or recognize letters
and digits, nor can she copy them, even though she can produce letters cor-
rectly from dictation and can recognize objects by touch. She can, however,
reach out and grasp everyday objects (objects that she cannot recognize) with
remarkable accuracy.

Dorsal
Stream

Ventral
Stream

FIGURE 3.4 # The ventral and dorsal visual streams. Ungerleider and Mishkin called them the “what” and “where” streams.
Milner and Goodale suggest that they carry out visual perception and visuomotor conirol, respecfively.
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Perceptual
orientation
matching

Visuomotor
"Posting"

FIGURE 3.5 * Polar plots ilustrating the orientation of a hand-held card in two tasks of orientation
discrimination, for D.F. and on age-matched control subject. On the perceptual matching task,
subjects were required to match the orientation of the card with that of o slot placed in
different orientations in front of them. In the posting task, they were required fo reach out
and insert the card into the slot. The carrect orientation hos been normalized to the verfical

DF

(after Milner and Goodale, 1995).

Control

FIGURE 3.6 # Diagram showing the “Titchener circles” ilusion. In the top figure the two central discs are the
some actual size, but appear different; in the bottom figure, the disc surrounded by an
annulus of large circles hos been made somewhat larger in size in order to appear
approximfely equal in size fo the other central disc (after Milner and Goodale, 1995).
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One experiment with D.E reveals this
extraordinary split between motor per-
formance and awareness. She was
shown a vertically mounted disk in
which a slot was randomly cut at 0°, 45°,
90° or 135°. When asked to draw the
orientation of the slot, or to adjust a
comparison slot to the same angle, she
was quite unable to do so. However,
when given a piece of card, she could
quickly and accurately post it through
the slot—a task requiring accurate
alignment. How can this be? How can
she be unaware of the angle of the slot
and yet able to post the card into it?
The answer, according to Milner and
Goodale, is that she has lost much of
the ventral stream that leads to visual
perception but retains the dorsal stream
needed for accurate visuomotor
control.

The same dissociation between percep-
tion and motor control was claimed by
Aglioti et al. (1995) using normal sub-
jects tricked by a visual illusion. Thin
discs were made to look different sizes
by surrounding them with rings of
larger or smaller circles, as in the
Titchener illusion. Subjects had to pick
up the lefr-hand disc if the two discs
appeared equal in size and the right-
hand disc if they appeared different, for
many different sizes, and apparent
sizes, of discs. The aperture of subjects’
finger-thumb grip was measured as
they did so, allowing motor perform-
ance and a perceptual decision to be
measured in the same task. Subjects
saw the usual size illusion (as shown by
their choice of disc), but their grip fit
the actual disc. Apparently the visuo-
motor system was not fooled, although
the perceptual system was. It should be
noted that subsequent experiments
have challenged these findings (Franz et
al., 2000), but according to Milner and
Goodale, these experiments show that



sometimes “what we think we ‘see’ is not what guides our actions” (1995:
177).

These studies underline the important difference between processing for per-
ception and processing for motor control. This distinction makes sense in evo-
lutionary terms because the constraints on the two systems are so different.
Fast and accurate responses to changing visual stimuli are essential for catch-
ing prey, avoiding dangers, and even basic tasks like standing upright. The
dorsal stream itself is probably modular, with different subsystems controlling
these different kinds of skilled movement. By contrast, object identification
can wait. Accuracy rather than speed may be more important when planning
future actions and making strategic decisions. This may explain why we have
two different visual systems for these different kinds of tasks. The result is that
a great deal of what we do is done fast and accurately, and independently of
what we consciously perceive.

Can we now conclude that one of the streams is conscious while the other is
a zombie, as Ramachandran (see Profile, Chapter 6) and Blakeslee (1998)
claim? Kanwisher suggests that “the neural correlates of the contents of visual
awareness are represented in the ventral pathway, whereas the neural corre-
lates of more general-purpose content-independent processes . .. are found
primarily in the dorsal pathway” (2001: 98). Note that this formulation
makes several assumptions: that consciousness has contents, that the contents
are representations, and that there is a difference between some areas or
processes that are conscious and those that are not. We shall question every
one of these assumptions in due course.

We can now return to that crumpled paper ball. These findings suggest that
conscious perception of the ball depends on processing that is too slow to play
a role in guiding the fast catch. So although the causal sequence seems to be:

1 consciously perceive
2 act on basis of conscious experience.

we now know that it cannot be. This conclusion should make us think twice
before making assumptions about what consciousness does and does not do
based on the way it feels. Nevertheless we do often make judgments about
whether things were done consciously or not. It may be helpful to try to sort
out what this means.

RACTICE

As mc/:my times as you can, every day, ask yourself, “Did | do this con-
sciously?”

You might get out of bed, put on a Tshirt, pick up your toothbrush, or any
number of small actions. After any of these ask the question:

Q)es asking the question itself make a difference? /

HAPTER THREE

What does consciousness do?
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CONSCIOUS AND UNCONSCIOUS ACTIONS

There is no doubt that we seem to do some things consciously and others
unconsciously. On this basis we can divide actions into five types: (a) are
always unconscious; (b) can be made conscious; (c) start out being done con-
sciously but with practice become unconscious; (d) can be done either way; (e)
are always done consciously.

(a) Are always unconscious: so, for example, [ can consciously wiggle my toes
or sing a song, but I cannot consciously grow my hair or increase my blood
sugar level. Spinal reflexes that depend on neural connections outside of the
brain are always unconscious, and much of visuomotor control is carried out
too quickly for consciousness to play a role. We shall encounter other exam-
ples in Chapter 19.

(b) Some actions that are normally carried out unconsciously can be brought
under conscious control by giving feedback of their effects, or “biofeedback”:
for example, if a visual or auditory display is provided to indicate when your
heart beats faster or slower, when your left hand is warmer than your right,
or when your palms sweat more, you can learn to control these variables, even
when obvious actions that might produce the changes, such as clenching your
hands or jumping up and down, are prevented. The sensation is rather odd.
You know you can do it, and feel in control, but you have no idea how you
do it. This should remind us that the same is true of most of what we do. We
may consciously open the door but have no idea how all the intricate muscu-
lar activity required to turn the handle is coordinated. The whole action seems
to be done consciously, while the details remain unconscious.

(c) Many skilled actions are initially learned with much conscious effort: then,
with practice, they come easily and smoothly. While biofeedback moves actions
into conscious control, automatization does the reverse. You probably first
learned to ride a bicycle with the utmost conscious concentration. Learning any
motor skill is like this, whether it is skateboarding or skiing, using a mouse or
keyboard, or learning the movements in yoga or t’ai chi. After complete autom-
atization, paying conscious attention can even be counter-productive, and you
fall off your bike or find you cannot even walk normally.

(d) Many such skilled actions, once well learned, can be done either way:
sometimes [ make a cup of tea with utmost mindfulness, but often I find I have
put the kettle on, warmed the pot, found the milk, made the tea and carried
it back to my study without, apparently, being conscious of any of those
actions. The classic example is driving a car. Every driver must have had the
experience of arriving at a familiar destination without apparently having
been conscious of the journey (see Chapter 5). Here we have detailed, complex
and potentially life-threatening decisions being made correctly without,
apparently, any conscious awareness.

(e) Some actions seem always to be done consciously:for example, when I try
to remember a forgotten name or phone number, I seem to struggle con-
sciously, but dialing a familiar number comes automatically. When I have to
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make a difficult moral decision, I seem to be far more conscious than when
deciding what clothes to put on. It is tempting to say that these kinds of think-
ing or decision making require consciousness.

Here, then, is the rub. If the same action is carried out on one occasion con-
sciously and on another occasion unconsciously, what makes the difference?
Obviously there is a phenomenal difference—they feel different—Dbut why?

We must avoid jumping to unwarranted conclusions. For example, we might
start by observing that we made a difficult moral decision consciously while we
made the tea unconsciously; jump from there to the conclusion that the former
requires consciousness, while the latter does not; and finally jump to the con-
clusion that consciousness itself does the deciding. But this is not the only inter-
pretation. Another possibility is that the processes involved in making difficult
moral decisions also give rise to the impression of their being done consciously,
while those involved in making tea do not. Whenever we compare actions done
with and without consciousness, we must remember these two interpretations.
This is relevant to perception (Chapter 4), the Cartesian theater (Chapter ), the
neural correlates of conscious and unconscious processes (Chapter 16), intuition
and unconscious processing (Chapter 19), and the nature of free will (Chapter
9), but for now the question concerns the causal efficacy of consciousness.

The question is this—what is the difference between actions performed con-
sciously and those done unconsciously? If you believe that consciousness has
causal efficacy (i.e., does things), then you will probably answer that conscious-
ness caused the former actions but not the latter. In this case you must have
some explanation of how subjective experiences can cause physical events. If
you do not think that consciousness can do anything, then you must explain
the obvious difference some other way. Theories of consciousness differ con-
siderably in their answers, as we can see from the following examples.

THEORIES
CAUSAL AND NON-CAUSAL THEORIES

Some theories have a clear causal role for consciousness—they claim that it
causes brain events. The most obvious (and honest) of these are dualist.
Substance dualists maintain, as did Descartes, that consciousness is something
separate from the physical body. Yet if consciousness is to have any effects
(including being known about), there must be interaction between the two
realms of mind and matter. As we have seen, Descartes located this interaction
in the pineal gland.

Two centuries after Descartes, in his Principles of Mental Physiology, William
Benjamin Carpenter (1813-85) described another form of interactionism. In
one direction physiological activity excites sensational consciousness, while in
the other direction sensations, emotions, ideas and volitions that attain suffi-
cient intensity liberate the nerve-force with which the appropriate part of the
brain is charged. He admitted, however, that we know nothing of how the
physical change is translated into a psychical change.

““to urge the
automaton-theory
upon us . . . 1s an
unwarrantable
impertinence in the
present state of
psychology >

James, 1890, Vol. 1: 138
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World 2

Interface

World 1

BRAIN = MIND INTERACTION

The only modern theory of this kind is the dualist interactionism' of Popper and
Eccles. Their “self-conscious mind” is an independent entity that is “actively
engaged in reading out from the multitude of active centres at the highest level of
brain activity, namely the liaison areas of the dominant cerebral hemisphere”
(1977: 362). The “liaison areas” are those “which have linguistic and ideational
performance or which have polymodal inputs,” such as areas 39 and 40 and the
prefrontal lobes (ibid.: 363). There is a constant two-way interaction between the
two worlds of mind and brain. In one direction, the scanning self-conscious mind
reads out neural events in the brain and integrates them into a unified experience.
In the other, the self-conscious mind acts on a large area of the brain, causing
activity that eventually homes in on the motor pyramidal cells and brings about
the action that it desired.

This theory provides a simple and unambiguous answer to the question raised
here. The difference between the same action
being carried out either consciously or uncon-

sciously is that in the first case the self-con-
OUTER SENSE INNER SENSE scious mind had a desire or intention and
— caused the brain to carry out that intention by
Light Thoughts interacting with it. In the second, the brain
. processes acted alone without interference
Color -t Feelings . .
from the self-conscious mind.
Sound Memories . . .
There are serious, and obvious, problems with
Smell Dreams this theory. Most important, it is all very well
Taste The Ego Imaginings to. hypothesme that the non-p.hys‘lcal mlpd
liaises with the physical brain in special
Pain The Self Intentions liaison areas, but as in any dualist theory the
Touth The Soul sticking point is the nature of this interaction,
and Popper and Eccles have no real answer. In
PERCEPTION WILL later work Eccles {1994) proposes that all
mental events and experiences are composed

of “psychons,” and that every psychon inter-
acts with one dendron in the brain. Although
the interaction is thus localized, the “chasm”
remains. As far as any physical description is

FIGURE 3.7 » How the brain ineracts with the mind, occording to Popper ond Eccles. The qeagt  concerned, the influence of the self-conscious

the ligison brain is supposed to be enormous, with a hundred thousand or more
open modules (after Popper and Eccles, 1977).

mind is magic. For this reason most scientists
and philosophers reject this theory and all
other dualist theories.

Some go to the other extreme and reject outright the idea that consciousness can
cause events. The most extreme rejection is probably eliminative materialism,
which denies the very existence of consciousness. Epiphenomenalism (see
Chapter 1) accepts the existence of consciousness but denies that it has any
effects. In its traditional form this is a somewhat strange idea, implying a causal
chain of physical events leading from sensory input to behavior, with con-
sciousness produced as a by-product that has no further effects at all. As we
have seen, one problem here is that if consciousness had no effects, we could
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not even talk about it. Few people support epiphenomenalism in this sense, but
many people use the word in rather looser ways, often to imply that they do not
think that subjectivity itself is causally effective. This is compatible with some
of the most popular theories of consciousness, although there is often confusion
about exactly what people mean by consciousness when they say this.

REPRESENTATIONAL THEORIES

In the philosophy of mind there are two main representational theories:
“higher-order perception” (HOP) theory and “higher-order thought” (HOT)
theory. According to HOP theory, being conscious of a mental state means
monitoring first-order mental states in a quasi-perceptual way—with some-
thing analogous to an “inner eye.” According to HOT theories it means having
a thought about the first-order state (Rosenthal, 1995), so a mental state is
conscious if the person has a higher-order thought to the effect that they are
conscious of being in that state. For example, my perception of a red flash is
only conscious if accompanied by a HOT that I am seeing a red flash. HOT
theory readily answers our questions. What is the difference between actions
performed consciously and those done unconsciously? Answer: there are
HOTs about them. No special place or kind of neuron is required, only that
the brain must construct HOTs. There is no need to explain how conscious-
ness causes things because although HOTSs have effects, consciousness is not
something separate from them. Indeed a HOT may take time to construct and
so may happen after an action that is experienced as performed consciously,
which fits with the evidence discussed above. However, such theories face dif-

ficulties, such as denying consciousness to creatures incapable of HOT and

dealing with states, such as meditation (see Chapter 26), which do not seem
to involve thought of any kind (Seager, 1999). ‘

FUNCTIONALISM

Functionalism, like so many other words to do with consciousness, is used in
many different and sometimes conflicting ways. Within the philosophy of
mind it is the view that mental states are functional states. So, for example, if
someone is in pain, the pain is understood in terms of the input from the
damage done, the output of behaviors such as crying or rubbing the wound,
and other mental states such as the desire for the pain to go away, which can
also be specified functionally. This means that any system that executed
exactly the same functions as a human being in pain would also be in pain.

The implications for consciousness are not obvious. Perhaps the most
common view is that functionalism works well for explaining mental states,
such as desires and beliefs, but cannot deal with phenomenal consciousness.
In this view functionalism cannot answer questions about whether conscious-
ness does anything or what difference there is between conscious and uncon-
scious actions.

However, the term is also used, especially in discussions of artificial intelli-
gence (see Chapter 13) to mean that any system that could carry out exactly
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the same functions as a conscious system would also, necessarily, be con-
scious. So, for example, suppose [ am conscious when I chat with you on the
phone and tell you how devastated I was when my boyfriend left me. A func-
tionalist might say that any other system (robot, artificial life system, putative
zombie) that was functionally organized so that it could chat in exactly the
same way would also be conscious. In this view, the functions carried out by
the system are what matters, and there is no consciousness separate from these
abilities and performances. When we ask what is the difference between
actions carried out consciously and those carried out unconsciously, the func-
tionalist would answer in terms of the different functions involved. However,
most theories of this kind do not explain how or why functions can be phe-
nomenal consciousness or how to explain qualia.

We have already met a theory that deals in an unusual way with this issue:
Dennett’s zimbo. The zimbo is conscious because in order to do what it does
(chat like us, move like us, etc.), it must have a “higher-order informational
states that are about its other, lower-order informational states.” To be con-
scious, in this view, is to have these informational states, and any creature that

was organized this way would think it was con-

scious, and say it was conscious, just as we do. But
it would have no qualia because qualia do not
exist. In this view there is no fundamental differ-
ence between phenomenal and access conscious-
ness (Dennett, 1995d).

GLOBAL WORKSPACE THEORY (GWT)

GWT was first explicated by American psycholo-
gist Bernard Baars (see Profile, Chapter 8) who
proposes (1988) that the cognitive system is built
on a global workspace or blackboard architecture,
analogous to a stage in the theater of the mind (see
Chapter 5). Unconscious processors compete for
access to the bright spotlight of attention that
shines on the stage, from where information is
broadcast globally to the unconscious audience. It
is this global broadcast that constitutes conscious-
ness.

According to Baars consciousness is a supremely
functional biological adaptation. It is a kind of
gateway—“a facility for accessing, disseminating,
and exchanging information, and for exercising
global coordination and control” (1997a: 7). He
lists nine functions for consciousness and des-
cribes it as “essential in integrating perception,
thought, and action, in adapting to novel circum-
stances, and in providing information to a self-
system” (ibid.: x). He firmly rejects the idea “that
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consciousness simply has no causal role to play in the nervous system” (ibid.:

(1% :
oo, from a third

person perspective,
CONSCIOUSNESS
appears to be
epiphenomenal . . .
from a first-person
perspective, it
seems absurd to
deny the role of
CONSCIOUSNESS IN
mental life”

Velmans, 2000: 218

In this theory, actions that are performed consciously are shaped by conscious
feedback, while unconscious actions are not. For example, you might uncon-
sciously make a speech error, but when you consciously hear the mistake, you
can put it right because consciousness creates global access to further uncon-
scious resources.

Baars asks, “how would you use consciousness, as such, to survive, eventually
to pass on your genes?” {1997a: 157). He gives the following example.
Imagine that, as you are reading this book, you become aware of a strange,
fetid, animal smell, the noise of heavy hooves, and hot breath down the back
of your neck. Although reluctant to stop reading, you suddenly have the wild
thought that there might be a large animal in the room. You turn your head,
see the large angry ferocious bull, and leap from your chair. Consciousness, at
least in our evolutionary past, would have saved us from danger. The problem
with this interpretation lies in the timing. The results of all the experiments
discussed above suggest that you would have leapt out of that chair long
before you could have consciously thought of danger.

Baars claims that “the famous gap between mind and body is a bit of a myth”
(1997a: x). Yet calling it a myth does not make it go away. His theory might
be understood as a description of how integration and global control of actions
is achieved in a complex brain, but then there is no need to bring in subjective
experience as well. Once you do, the gap reappears, and with it an obvious
question. Why is global availability equivalent to subjective experience, as
Baars and others claim (Dehaene and Naccache, 2001)? We still do not know
why there is something it is like to be a system with a global workspace or
what it means to say that consciousness causes integration and global control.

;

'__READIN

We started with the simple idea that consciousness causes some of our actions,
but the theories and experiments dis-

cussed reveal serious problems with
this common-sense notion. They
should make us wake up every time
we read that consciousness directs
attention or gives us the ability to
introspect; that it drives our emo-
tions and our higher feelings; or that
it helps us assign priorities or retrieve
long-term memories. Comments such
as this are deeply embedded in our
ordinary language about conscious-
ness, and can easily be found in the
writings of psychologists, cognitive
scientists and others. It is not obvious
which, if any, of them is true.
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(1991) Temporal dissociation of motor responses and
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Which comes first, your reaction to a noise or your awareness of it? Does con-
sciousness cause attention to be directed, or is consciousness the effect of
paying attention (or perhaps neither)? William James asked this question more
than a century ago. Indeed he is responsible for what must be the most fre-
quently quoted passage ever on attention.

Every one knows what attention is. It is the taking possession by the
mind, in clear and vivid form, of one out of what seem several
simultaneously possible objects or trains of thought. Focalization,
concentration, of consciousness are of its essence. It implies
withdrawal from some things in order to deal effectively with others.

(Jomes, 1890, Vol. i: 403—4)

The very familiarity of the concept of attention can make it hard to think
about clearly, but perhaps we should start with how it feels. The metaphor of
the “spotlight of attention™ comes easily to mind because paying attention
does feel this way—as though there is a bright light pointed here and there,
lighting up some parts of the world and leaving the rest in semi-darkness.
Indeed this metaphor has found a place in many theories (Lindsay and Norman,
1977; Baars, 1988). Not only that, but it feels as though we can consciously
direct our own spotlight to pay attention to what we choose. As James puts
it, “My experience is what I agree to attend to. Only those items which I notice



FIGURE 4.1 = Attention feels like a searchlight in the ofic, lighting up now the objects
right in front of us, and then some long forgotten memory from the
darkest corner of our mind.

shape my mind—without selective interest, experience
is an utter chaos” (James, ibid.: 402).

Sometimes great effort is needed. As Crick points out
“Everyone knows the common meaning of the phrase
‘you’re not paying attention’” (1994: 59). And James
imagines “one whom we might suppose at a dinner-
party resolutely to listen to a neighbor giving him
insipid and unwelcome advice in a low voice, whilst all
around the guests were loudly laughing and talking about
exciting and interesting things” (James, ibid.: 420).

There have been thousands of experiments and numer-
ous theories of attention. For example, in the nineteenth
century, Helmholtz, Hering and Wundt were among the
physiologists and psychologists who experimented with
attention. In the 1950s many ingenious experiments with
dichotic listening {two different streams of sound played
to each ear) showed that normally only one stream can
be tracked at once, but certain kinds of stimuli can break
through from the non-attended ear, and others can have effects on behavior
without being consciously heard. If the message being listened to moves from
one ear to the other, people usually follow the meaning and don’t even notice
they have swapped ears.

At that time most theories treated attention as a bottleneck, with preconscious
sensory filters needed to decide what should be let through to the deeper
stages of processing (Broadbent, 1958). This makes some sense because
clearly the brain does have a limited capacity for detailed processing, and also
because the brain is a massively parallel system that produces serial outputs,
such as speech and sequential actions. So somehow the many parallel
processes have to be brought together, or selected, to ensure that a sensible
serial output occurs.

CONSCIOUSNESS



The main problem with such theories was that to cope with the evidence, the
proposed filters became more and more complicated, until the pre-attentive
processing began to look as complex as the deeper processing it was supposed
to provide access to. These models then gave way to those based on more
subtle ways of allocating processing resources. The spotlight of attention was
then seen as less like a narrow beam or single bottleneck and more like the
outcome of many mechanisms by which the nervous system organizes its
resources, giving more to some items (or features or senses) than others. But
for some people the whole topic was becoming so unwieldy that perhaps the
very concept of attention was at fault (Pashler, 1998).

Attention and memory are closely related and some theories of attention treat
short-term memory, with its limited capacity, as the relevant resource to be
competed for. In other words, being attended to is equivalent to getting into
short-term memory. Other theories do not assume this equivalence, and there
are numerous other ways in which attention and memory are connected. In
fact theories of attention are relevant to almost every aspect of brain function,
including the binding of separate features into whole objects (see Chapter 17),
but here we must concentrate on the relationship between attention and con-
sciousness.

ATTENTION AND CONSCIOUSNESS

Some authors equate consciousness with the results of paying attention, as
James did when he said that “My experience is what I agree to aittend to”
(James, 1890, i: 402). This was also true of early theories of attention which
tended, when they mentioned consciousness at all, to say that the filters and
bottlenecks allowed information “into consciousness.” A modern review of
consciousness describes attention as “the sentry at the gate of consciousness”
(Zeman, 2001: 1274). Another claims that “What is at the focus of our atten-
tion enters our consciousness. What is outside the focus of attention remains
preconscious or unconscious” (Velmans, 2000a: 255). Others point out that
even if attention controls access to consciousness, it is not the same as con-
sciousness (Baars, 1997a); “attention is not sufficient for consciousness and is
not the same as consciousness” (Damasio, 1999: 18).

Based on the phenomenon of “inattentional blindness” (Chapter 6), psychol-
ogist Arien Mack makes the strong claim that “there is no conscious perception
without attention” (Mack and Rock, 1998: 10). Others are more cautious. For
example, Crick says only that “Consciousness is closely associated with atten-
tion” (1994: 15). For all this variation, there are two main kinds of connec-
tion that are made between consciousness and attention. First is the idea that
when something is attended to it is “in” consciousness. This may or may not
be equated with being “in” short-term memory, or being available to verbal
processing and therefore reportable. This question of what it means for some-
thing to be ‘in’ consciousness is discussed in more detail in Chapter §.

Second, there is the idea that consciousness can direct attention, or even that
directing attention is the major function of consciousness. This fits with the

““no one knows
what attention is,
and . . . there may
even not be an “it’
there to be known

about
Pashler, 1998: 1

““ Every one
knows what
attention is.”

James, 1890, i: 40
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common-sense notions that we can consciously choose what to attend to, that
conscious decisions about priorities affect what we attend to, and that paying
attention can be hard work. However, it is another of those ideas that gets
more problematic the closer we look. So does, or can, consciousness direct
attention? This has really been the central question about consciousness and
attention for more than a century.

In 1890 James put the question this way: “Is voluntary attention a resultant
or a force?” He imagined a single brain cell played upon from within either
“by other brain-cells, or by some spiritual force” (ibid. i: 447). If brain cells
alone were involved, then attention would be merely an effect of material
events in the brain, rather than a cause. So he labeled the two theories the
“effect theory” and the “cause theory.” He was convinced that volition is
nothing but the directing of attention and is central to what we mean by self.
So, for him, the answer to this question was vital for thinking about the nature
of self and of free will.

James presented the strongest case he could for the effect theory, even covering
cases where we make an effort of will, which seem the most difficult to explain
in purely mechanistic terms. Then, having surveyed all the evidence available,
he came down on the side of cause theory. His reasons were not scientific;
indeed he concluded that no amount of evidence could really help decide
between the two, and therefore he made his decision on ethical grounds—his
decision being to count himself among those who believe in a spiritual force.
That force was the genuinely causal force of conscious, personal will.

More than a century later the evidence has changed dramatically, but the
question has not. So I shall try to do the same job as James did in light of what
we know now.

-
T PRACTICE

DID 1 CONSCIOUSLY ATTEND TO THAT, OR DID IT
GRAB MY ATTENTION?

As many times as you can, every day, ask yourself “Did I consciously
attend to that, or did it grab my attention?”

You might begin by asking the question whenever you realize that you are
attending to something and don’t know why. With practice you may find
that you can do it for much of the time. This way you can learn to watch
the process and come to appreciate how and when your aftention shifts.
Make a note of the effect this has on your awareness. /
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DIRECTING ATTENTION

Imagine you are sitting in a lecture and the door opens. You notice the dis-
turbance and turn around to see who it is. What has happened? If someone
asked you, you might say, “I heard the door open and so I turned around to
see who it was.” The causal sequence seems to be:

1 consciously hear sound
2 turn around to look.

It feels as though our conscious perception of the noise caused us to pay atten-
tion. Is this right? Does conscious perception cause attention to be directed to
a specific place? If it does not always do so, can it ever do so?

Attention is often directed involuntarily—for example, when we react quickly
to something like a loud noise, or our name being called, and only realize
afterward that we have done so. In fact the involuntary control of attention is
a complex and important process that depends on many specialized systems
in the brain.

An obvious example is the control of eye movements. In humans the fovea has
much higher acuity than the rest of the retina, and therefore the eyes must be
directed toward important objects or events. If a bright, salient or moving
object is detected in the periphery, the eyes quickly turn to bring that part of
the visual world onto the fovea. This must be done very fast to be useful to a
moving, behaving animal. Not surprisingly, much of the control is coordi-
nated by parts of the dorsal stream, in particular the posterior parietal cortex,
and we are not consciously aware of it.

In addition the eyes do not stay still but make saccades several times a second.
Saccades can be voluntary but need not be; we make them all the time whether
aware of doing so or not. Saccadic eye movements are controlled largely by
cells in the superior colliculus.

In “smooth pursuit” the eyes can track a moving object, keeping its image on
roughly the same part of the fovea. Interestingly, this kind of eye movement
cannot be made voluntarily. It needs an actual moving target. One study with
a cortically blind man showed that although movement is necessary for accu-
rate pursuit, awareness of the movement is not. This patient could not see
movement at all, but was tested by being surrounded with a large moving
stripe display. He denied having any visual experience of motion, yet his eyes
behaved relatively normally in tracking the moving stripes, making slow
pursuit movements followed by rapid flicks to catch up (Milner and Goodale,
1995: 84).

Moving the eyes is not the whole story because the head and body move as
well, so there must be mechanisms for coordinating all these movements.
Some systems use information about the motor output for body and eye
movements to maintain a stable relationship to the world, even while the
body, head and eyes are all moving. Some control systems appear to be based
on retinocentric coordinates—keeping objects stable on the retina—while
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others use craniocentric coordinates—keeping the world stable with respect to
the position of the head. Although we can voluntarily control body and head
movements, and some kinds of eye movements, most of the time these
complex control systems operate very fast and quite unconsciously. These are
just some of the mechanisms that would be involved when you turned around
to see who was coming in through the door.

Directing the eyes toward particular objects is not, however, equivalent to
paying attention to that object. As Helmholtz (1821-94) long ago demon-
strated, it is possible to look directly at one object or place, and pay attention
somewhere else; a skill now called “covert attention scanning.” Different
systems are now thought to be involved in these two kinds of attention: prob-
ably the superior colliculus and frontal eye fields are associated with switches
of gaze, while neurons in the posterior parietal cortex are implicated in shifts
of attention occurring independently of gaze. Rizzolati and his col-

leagues (1994) have suggested a “premotor theory” of selective
spatial attention. In this theory, attending to a particular position in
space means the facilitation of subsets of neurons involved in

preparing to make visually guided actions directed toward that part
I_ of space. So if you were looking at a person straight in front of you
but attending to something happening off to your right, the neurons
that would be activated would be the same ones that would be used
if you were to swivel around to the right or reach out and grasp
something there.

Another form of involuntary visual attention occurs in perceptual

“pop-out.” Imagine you are asked to search for a particular stimu-
I_ lus which is displayed among a lot of slightly different stimuli, say
an upside-down L among a lot of Ls. For many such displays there

is no alternative but a serial search, looking at each item in turn to

|_ identify it. In other cases the difference is so obvious to the visual

L is horizontal or is a different color. In these cases the search seems
to be parallel and does not take longer if the total number of items
increases. An obvious item like this can also act as a distractor,
slowing down the search for other items—another example of how
attention can be grabbed involuntarily.

I_ system that the target just pops out—for example, when the target

These examples show that much of selective attention is controlled
unconsciously. But this does not preclude the possibility that under
other circumstances we really do consciously experience something

I_ first and then decide to pay closer attention to it. Returning to our

L example of the person coming into the room, could this be such a
case? Might we actually experience the sight or sound of the dis-

FIGURE 4.2 » Search for the odd ones out. In the top picture
you will probably have to do a serial search,
looking at each L in tum. In the bottom picture
the horizontal Ls just pop out.

/
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turbance first and then consciously decide to turn around and look?
A crucial issue here is the time these processes take. In the previous
chapter we met the idea that consciousness takes some time to
build up. It would be helpful to know just what, if anything, this
means.
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THE HALF-SECOND DELAY IN CONSCIOUSNESS

In the 1960s, American neuroscientist Benjamin Libet began a series of exper-
iments which led to the conclusion that about half a second of continuous neu-
ronal activity is required for consciousness. This became popularly known as
Libet’s half-second delay (McCrone, 1999; Norretranders, 1998). The issues
raised are fascinating, and there have been many arguments over the interpre-
tation of the results, so it is worth considering these studies in some detail.

In these experiments, the sensory cortex of conscious, awake subjects was
directly stimulated (Libet, 1982). The subjects had all had invasive neurosurgi-
cal procedures carried out for therapeutic purposes and had given their
informed consent to take part in the experiments. Their somatosensory cortex
was exposed, and electrodes were applied to stimulate it with trains of pulses
that could be varied in their frequency, duration and intensity. The result, under
certain conditions, was that the patients reported a definite conscious sensa-
tion. For example, it felt to them as though they were being touched on the
skin, even though the only touch was a brief train of stimulation to the cortex.

The most interesting discovery from the earliest tests was the relationship
between the intensity of the stimulation and the length of time for which it
lasted (the train duration). Libet found that there is a minimum intensity
below which no sensation is elicited no matter how long the stimulation con-
tinues. Conversely, a stimulus at this liminal intensity elicited no reportable
experience unless the train of stimulation was continued for at least an

w
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FIGURE 4.3 o Diagram of Libet's (1982) experiment on subjective time order. A continuous stimulus train at 60 pulses per
second was applied to sensory cortex (C), and a single pulse ot threshold to the skin of the arm 200 msec later
(S). The conscious experience of C (C-experience) was reported to occur approximately 500 msec after
stimulation began, and was not reported ot oll unless stimulation continued for 500 msec. On this basis one
might expect S-experience fo occur 200 ms after C-experience. In foct it was reported to occur at approximately
the time of the skin pulse, before the C-experience. These findings led Libet to propose the “subjective referral of
sensory experience backwards in fime” (after Libet, 1982).
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average of 0.5 seconds. At shorter train durations the required intensity to
produce a reported experience rose very steeply. This length of time was
roughly the same even when other stimulus variables, such as the frequency of
the pulses, were varied. The same was found in some subcortical pathways,
but not in the dorsal columns of the spinal cord, on peripheral nerves or on
the skin.

Interestingly, a single pulse applied to the thalamus or medial lemniscus
(which are parts of the specific pathway leading to somatosensory cortex)
could induce a primary evoked potential that appeared just the same as the
evoked potential induced by an actual sensory stimulus. But this single pulse
never produced a conscious sensation, regardless of how intense it was or how
large the evoked potential. Libet concluded that “neuronal adequacy” for
conscious sensation is only achieved after half a second of continuous stimu-
lation in somatosensory cortex. Indeed he suggested that “it is sufficient dura-
tion per se, of appropriate neuronal activities, that gives rise to the emergent
phenomenon of subjective experience” (1982: 238). Obviously in ordinary life
there is no direct stimulation of the cortex by electrodes, but the implication
is that a sensory stimulus (such as a touch on the skin) sets up continuing
activity in somatosensory cortex and this must continue for half a second if
the touch is to be consciously perceived.

On the surface, this conclusion seems very strange. Does it mean that con-
sciousness takes half a second to build up? And does this imply that our con-
scious perceptions lag half a second behind the events of the real world?

We should note that half a second is a very long time in terms of brain activ-
ity. Signals travel along neurons at about 100 m per second, and can take less
than a millisecond to cross a synapse. Auditory stimuli take about 8-10 ms to
get to the brain and visual stimuli 20-40 ms. So a great deal can happen in
half a second. This is true of our behavior as well. The reaction time to a
simple stimulus (say, pressing a button when a light comes on) can be as little
as 200 ms, with times to recognize a stimulus being more like 3-400 ms.
Drivers can usually stop in response to a sudden danger in less than a second,
and if we touch something dangerously hot, our fingers will move out of the
way in less than half a second. Could it really be that consciousness comes so
much later?

Several further experiments clarified what was going on.

It was already known that a strong stimulus to somatosensory cortex could
interfere with sensations coming from a touch on the skin. So if consciousness
really takes half a second to build up, then it should be possible to touch someone
on the skin—which would normally produce a conscious sensation—and then
block that sensation by stimulating the cortex up to half a second later. This
was exactly what Libet found. He stimulated the skin first and then stimulated
the cortex. When the cortical stimulus came between 200 and 500 millisec-
onds after the skin stimulus, the skin stimulus was not consciously felt. In
other words, a touch on the skin that the subjects would otherwise have
reported feeling was retroactively masked up to half a second later. This cer-
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tainly seems to confirm the idea that neuronal adequacy for conscious per-
ception is about half a second.

But how can this be? We do not experience things as happening half a second
behind, and half a second is long enough that surely we would notice the
delay. Libet checked this by asking subjects to report the subjective timing of
two sensations. One was an ordinary stimulus to the skin, the other a corti-
cally induced sensation (this feels a bit like a touch to the skin but is notice-
ably different). The interval between the two was systematically varied and
subjects had to say which came first. They reliably reported that the skin stim-
ulus came first, even when the skin stimulus came almost at the end of the
train of pulses needed for neuronal adequacy in cortex. This is what might be
expected from previous findings but is also very strange. If half a second of
neuronal activity is required for conscious perception, why is the skin stimu-
lus (which must also be followed by half a second of appropriate activity to
produce a conscious sensation) felt first?

Libet’s controversial suggestion was that sensory experiences are subjectively
referred back in time once neuronal adequacy has been achieved. In other
words what happens with any sensation is this. Information travels from, say,
the skin, up to the relevant sensory area of cortex. If, and only if, activity con-
tinues there for the requisite half a second, the stimulus can be consciously
perceived. At that point it is subjectively referred back to the actual time at
which it happened. If neuronal adequacy is not achieved (either because the
stimulus was not strong enough to produce it or because a devious experi-
menter interfered directly in the cortex), nothing is consciously experienced.

The question then concerns how subjective referral works. To what point in
time is the experience referred and how? Libet surmised that the primary
evoked potential might act as a timing signal to which the sensation is
referred back—or “antedated.” Evoked potentials occur very fast after
peripheral stimulation—typically about 10-20ms. If the sensation was
referred back to this point, there would seem to be no delay in conscious per-
ception even though half a second of activity is required for neuronal ade-
quacy. To test this Libet and his colleagues (Libet et al., 1979) exploited two
spe