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ABSTRACT

My central claim is that philosophers of mind héaded to take adequate account
of empirical evidence regarding human consciousaedsrision. Experiments on
split-brain patients over the past fifty years edvansciousness in both cerebral
hemispheres. | claim specifically that (a) conssimss in the right hemisphere is
inherited from our animal ancestors; (b) consciessrn the left hemisphere arose
during human evolution in association with langyagel (c) the existence of both
forms of consciousness provides the best explan&diomany aspects of normal
human experience.

Evidence for two cortical visual pathways in thertan brain has been
expanding for twenty years. The ventral pathwagpiscialised for object
identification, and the dorsal pathway for the cohtf actions in respect of those
objects. The evidence has been challenged by thlogdnave failed (a) to
distinguish between the visual pathways themsednelsprocesses served by the
pathways, and (b) to recognise the specific circantes in which actions draw on
one pathway. | claim that in the left hemispherby ¢ine ventral pathway reaches
consciousness.

The combination of two visual pathways with two ttea of consciousness
challenges traditional views about perceptionalmlthat (a) perception is distinct
from seeing; (b) perception is limited to the kfimisphere; and (c) the parallel
process in the right hemisphere is associatedtivtlemotions. The presence of two
centres of consciousness challenges traditionalsvan the unity of consciousness
and on personhood; but it also offers an explandto conflicting views on the
emotions and the existence of self-deception.

| distinguish my claims about human consciousnesa the Dual Systems
(or Two Minds) Theory. Although there are supedi@arallels, the latter theory
denies that both systems/minds are conscious,aied ho account of the
specialisation of the cerebral hemispheres revdalegkperiments on split-brain
patients. | conclude that philosophy must incormeampirical evidence if it is to
avoid claims of irrelevance.
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CHAPTER 1

INTRODUCTION

Understanding and explaining consciousness is btiee@entral, and most complex,
issues in the philosophy of mind. In this thegsieiew some empirical data relating (i)
to consciousness in humans and (ii) to the humsunalsystem; and, in the light of that
data, | claim that philosophers have mostly ign@educial distinction regarding
human consciousness. The failure to make thisngdtsdin has implications for other
areas of interest to the philosophy of mind, sucperception and emaotion.

Before | set out my detailed claims, it will be pfeil to provide some
background information on my approach to this isgdter discussing the relationship
between philosophy and science, | outline my gdregmaroach to philosophy. I then
review the concepts of “mind” and “mental statesfdve defining two distinct forms of
creature consciousness and outlining how they eaddmtified. After a brief review of
other concepts of consciousness and their reldtipris creature consciousness, | set
out my specific claims and some initial implicasom end the chapter with a summary.

1.1 Philosophy and science

In this part of the chapter, | explain how | see télationship between philosophy and
science, particularly neuroscience, and how | apibroach and set out the empirical
data on which I will build my case. | list the aeadic disciplines from which | will
draw information, and my reasons for so doing.

The relationship between philosophy and scienteasway. Philosophers can,
and should, ask the difficult questions that pravekientists into particular lines of
research. But it is also essential that philosaplderelop theories that are consistent
with empirical data provided by scientists. As H2b04, p 3) puts it, “the philosophy
of mind and empirical work on the mind can and #th@ush ahead together”. Indeed, it
has been said that “philosophical methods are pmserful when used with empirical
data” (Prinz 2004, p 30).

However, Heil also admits that “philosophy is ldygenconstrained by
empirical findings” (Heil 2004, p 13), and in thisesis | will show that this lack of
constraint has resulted in philosophers failingatee account of important empirical
data relating to consciousness. In order to makeasg, and to provide the information
needed both to criticise existing theories andrappse alternatives, | must necessarily
set out the empirical grounds on which | do so.

This means that the thesis contains a certain anafwata from neuroscience.
However, since | am not writing for neuroscientistsave sought to couch that data in
terms that are comprehensible, and to avoid teahjacgon wherever possible. When
the use of technical neurological terms is unavd&ld mark their first occurrence in
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each chapter withold italic, indicating that the term is included in the ghogsat
Appendix A.

The brain is a most complex organ and is amaziadgptable. People regularly
recover from damage to the brain, such as fromokestand eventually other areas take
the place of some, if not all, of those that haserbdamaged. Furthermore, just as there
are rare examples of individuals born with physataormalities, such as missing
limbs or the heart located on the right hand sidd® body, so there can be unusual
variations in the brain (such as only one hemisplewreloping, or the brain matter
being pressed into abnormal configurations thrazgyiditions such as hydrocephalus).

All statements that | make about the brain, antiqdar areas within the brain,
should be understood as referring to the normaldmubmain, unless otherwise
specified. In the same way, when | talk about thiétees of humans, | am speaking of
persons who are not suffering from any mental gisiglal disabilities. If | say humans
are able to report their mental states, this stateéns not disproved because some
humans are aphasic, or because they may on sormgi@ts be unconscious through a
general anaesthetic.

Few present day philosophers will deny that mindl larain are intricately
related. Writing in 1994, one leading neurologestss“l wish | could say that we know
with certainty how the brain goes about the busirigégnaking mind, but | cannot —
and, | am afraid, no one can” (Damasio 2006, p 2A§hilosopher has made the same
point in the following terms:

How is it possible for conscious states to depgmuhibrain states?

How can technicolor phenomenology arise from saggy matter?
What makes the bodily organ we call the brain slicedly different

from other bodily organs, say the kidneys — theytjoatts without a
trace of consciousness? How could the aggregationlitons of
individually insentient neurons generate subjectwareness? We
know that brains are trae factocausal basis of consciousness, but we
have, it seems, no understanding whatever of h@\ctn be so.
(McGinn 1997, p 529)

Although McGinn comes to the conclusion that we mayer be able to under-
stand consciousness, | take the view that the pnabinvolved can be overcome.
Whilst | approach the subject of consciousneshisithesis from the viewpoint of the
philosophy of mind, | do so on the basis that is fleld, at least, philosophy and
science are inextricably related. | draw on matewad only from neurology and medical
neuroscience, but also from psychology and theopbphy of psychology, and from
cognitive neuroscience. My aim in using these digesources is twofold: to identify
empirical data that are relevant to a philosophitabry of consciousness, and to find
ideas and concepts arising from that data that naigéist in the development of such a
theory.

Having set out how | will approach the empiricatadthat will form the
foundation for my thesis, | now turn to some ungied philosophical issues, beginning
with my general approach to philosophy.
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.SUMMARY Philosophy must pay regard to empirical data. I eriw
on neurological science, but avoid technical teas\far as possible.
Any statements | make about the human brain shzeilghderstood as
referring to the normal undamaged brain, unlessipally stated
otherwise.

1.2 My philosophical approach

In this part of the chapter | set out those aspafatsy approach to philosophy that have
influenced my research into human consciousnessiarmmh. In particular, | stress that
| do not subscribe to any traditional “positionttlsather draw on a range of ideas to
find an answer to each separate question with wirach faced.

Even within the single field of philosophy of mititere are numerous distinct
approaches to the issue of consciousness, ane daiitit in general. Whilst labels such
as “realist”, or “representationalist”, or “functialist” may serve as useful ways of
defining an approach to the philosophy of mind aghale, they can lead to confusion if
it is assumed that taking a particular stance anissue requires taking the same stance
on all other issues. My general approach is praigmiaake a particular view on each
issue with which | am confronted, without therelogepting “the whole package” that
some may associate with that view. My positiotha of Searle when he says that his
“views do not fit any of the traditional labels”€&rle 1994, p 15), although | recognize
the truth of what he adds by saying that “to manjosophers the idea that one might
hold a view that does not fit [traditional] cateigsrseems incomprehensible” (ibid).

At various times | will discuss consciousness imigof a number of functions
that play a role in processing sensory inputs.dy iime that some of the functions |
propose could be understood purely as illustratfee.examplethe behaviour of birds
foraging for food can be viewed functionally asragess of Cost Benefit Analysis in
order to help us understand what is going on, witltommitting to the view that the
birds are actually performing such a function (Bédez 2003, pp 114-5). In general,
however, the combinations of mental states thabpgse are intended to be understood
as functions. | can therefore be classed as aitunadist, although | reject the more
extreme functionalist view thatental states can be defined by the function tieyt t
perform, without regard to the physical materiaialved.

The philosophical school of thought termed ‘elintima materialism’ takes the
view that the concepts that lie at the centre i jsychology (such as desire, hope,
belief) will in due course be eliminated by a stigmunderstanding of the mind. | do
not subscribe to this view, but this does not fermme out the possibility that there may
be some aspects of folk psychology that turn oleteliminable. For example, | will
question below whether it is appropriate to spdaktlabout “the mind”, and wonder
whether we have “a mind”.

| am a naturalist in the sense that | view humantaiectivities as arising
through the normal operation of laws within theibr@hether expressed in the
language of biology, chemistry, or physics), atake consciousness to be a natural

7
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feature of the brain (see Searle 1994, p 1). drasghat consciousness in humans arose
through the process of evolution by natural sebactAlthough my focus is on human
consciousness, | will therefore also consider ewideof consciousness and sensory
processes in animals for the light they might thmwhuman consciousness.

| assume that mind evolved as brains became maonele®, and that a certain
level of complexity is needed before mind can exidbt all activity in the brain is
mental activity — much of it is purely physical amatside the interests of philosophy of
mind. | believe that it is not necessary to unaargd} for example, how ion flows in
neurons contribute to their operation, in ordecdmprehend perception, nor the exact
manner in which memories are stored to comprehegthing, although future research
may prove me wrong on these specific points. Daffétheorists will predict that
different features of the brain are relevant aamg a philosophical theory of the mind.
The claims that | am making in this thesis do regehd on the nature of the
relationship between mind and brain, and so | takdefinite position on issues such as
supervenience or emergence.

It might be claimed that by focusing on human cansness rather than on
consciousness in general what | am undertakingoi® roognitive science than
philosophy of mind. Cognitive science is concemgth how the brain performs those
activities that can be classed as ‘mental’ or ‘comss’, whereas philosophy of mind is
concerned with mental phenomena independentlyenf thalisation. In defending
myself against this challenge | make two points.

The first is to take the same line as Carruthehg states that his theory of
consciousness falls somewhere between philosophg@gnitive science. He adds that
he is “inclined, in any case, to deny the existesfcany sharp distinction” between the
two (Carruthers 2000, p xvii). The second is tanpout that our philosophical theories
concerning mental phenomena must stand the scroftieypirical science. That is why
we now reject the previously held philosophicablgehat located emotions in bodily
organs other than the brain, or that assignedatadivole in mind to the pineal gland. It
is my contention that most current philosophicaWws about human consciousness fail
to accord with empirical findings; they must therefbe either amended or abandoned.

Having set out this broad brush picture of my apphoto philosophy, | now
turn my attention to two specific philosophical itgthat are crucial to any discussion
of consciousness. These are the ontology of mimdi {fze related issue of mental states.

SUMMARY1 do not claim for myselany of the traditional positions
within the philosophy of mindalthough | might be classed as a

moderate functionalist. | take consciousness ta batural feature of
brain, arising as brains became more complex.d tekposition on the
nature of the relationship between mind and brain.
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1.3 What is mind?

The term ‘mind’ has already been used quite a fmeg in this thesis, but different
readers will have brought different assumptionsuaiie meaning. If we assume that
what we today mean by ‘mind’ is in essence whatti@ent Greeks meant byuvyn’
(‘psyche’), then disagreements about the natureinfl have lasted around 2,500 years,
that we know of. In this part of the chapter | mélthree different concepts of mind,
and state which | will adopt for the purposes ad thesis.

One view, and probably the most widely-held outsitiphilosophy, is that
‘mind’ refers to some discrete denumerable ensiigh that humans are formed by a
combination of body and mind. On this view, the chaan be separated from the body
— for example, when people close to death repattttiey left their body and viewed it
from a distance. Such a view underpins the Chnstancept of resurrection and the
Buddhist concept of reincarnation. This is the veaopted by Descartes who, in his
sixth Meditation,describes the mind as a substance, distinct frmahy,bn that it lacks
extension, but linked to the body.

Some two and a half millennia ago, Plato propokatimind might be
understood in this way (Heil 2004, p 14), althobghalso put forward an alternative
view — that mind is to body as the tuning of théngs is to a lyre. On this
understanding, mind describes how the body is @sgdnand there is no implication of
the existence of anything other than the physifais concept of mind was also used by
Aristotle (ibid, p 15).

The view of the mind as something distinct from Iioely reflects our everyday
awareness of ourselves as being “inside” and distiom the body. We see our body
grow old, but we sense that the real “us” is it age we were in our prime. However,
despite the appeal of this concept of mind, it paggparently insuperable problems.
How can we fit such a mind into the physical unse& How can something non-
physical cause the physical behaviour of our b&diéss forces us to look for a
concept of mind that locates it in a physical cafjtand there are two ways in which
this might be done. I will illustrate these with amalogy.

A schoolis an institution that exists physically. It doest need a
specific location: schools in the Australian outhdor example, can
be spread over vast distances as pupils link \wigr teacher by radio.
Where there is a location, that location does pastitute the school:
the school is formed through the organisation atlers and pupils fo
the purpose of education. Thus a school is ndseaifia physical object
but rather an arrangement of physical objects desidor a specific
purpose. There can be many such arrangementst igritierefore both
possible and reasonable to individuate schools filage may have
one school, another may have two, and so on.

However, we have a concepteaxfucation- the common
feature of all schools. If an institution that atesi to be a school is not
organised so as to educate its pupils, then bisrschool. Further-
more, education can take place outside of schookxXample, home
schooling by parents, or self-education. Educatiamthis sense — is
not denumerable.

=
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If the term ‘mind’ is understood in the same waytesterm ‘school’ — as a
description of a particular form of organisatiortwa particular purpose — then it makes
sense to discuss how we individuate minds. Does pacson have one mind, or more
than one? But if mind is like education, then iingppropriate and meaningless to
individuate ‘minds’ — there is simply mind.

Whether we regard “school” or “education” as thprapriate simile for mind,
the same question arises. What sort of materadde organised so as to constitute
mind: can only animal brain matter constitute miodgan aliens, robots or computers,
for example, be minded? Answering this questiaruiside the scope of this thesis,
which is concerned solely with mind in relationatmimals and humans.

It may be helpful at this point to sum up the thnegys of understanding what is
meant by ‘mind’ in the following table:

Mind as Cartesian Mind as Mind as abstraction
substance organisation
IndependenExistence YES NO NO
Countable YES YES NO
Compatible with
physicalism NO YES YES

Table 1.1 Ways of understanding the meaning ofdmin

| take the problems of explaining how mind as aasaf@ substance can interact
with the physical universe to be so overwhelmihgt this concept of mind must be
ruled out. This leaves the question of whethesha&uld conceive of mind as an
organisation, such that | could have one or morasjior as an abstraction; in which
case it makes no sense to talk about having “a’mfhcealise that we do speak about
having “an education”, so the analogy | have besngifalls down at this point.
Consider instead the concept of “finance”: | campto a financial institution, but not
to “a finance”.)

| am strongly attracted to the view that in tim&ili become evident that mind
is an abstraction, and that references to “the frahduld be eliminated from folk
psychology. However, | take the view in this thekist ‘mind’ when applied to animals
and humans should be understood as the organigatined by certain brain states —
what are referred to as “mental states” — for aroom purpose. The issue that | will not
address is how we are to understand the relatiprstiveen brain states and mental
states: issues such as type identity versus talentity, supervenience, and emergence.
I will simply assume that there exists a consistelgtionship between certain brain
states and mental states.

SUMMARY I reject the concept of mind as distinct from, aegarable
from, the body. | view the term ‘mind’ as descripithe way in which
certain brain activities are organised in ordecrate consciousness,
in the way that a school is organised to providecatdon.

10
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| take the common purpose of those mental statgtmstitute mind to be
consciousness, but before | consider the meanitigabterm, | must consider further
the issue of mental states.

1.4 Mental states

| take the view that certain brain states can bevgd as mental states because they
form a part of the organisation that we call “mind@ihere are a number of different
ways of categorising mental states and | will cdesthese in turn. Although | do not
refer directly to the function of individuatental states in establishing thes¢egories,

| will describe combinations of mental states agfions at various points in the thesis.

1.4.1 Occurrent and non-occurrent states

One distinction that philosophers make is betwemuwent mental states and non-
occurrent mental states. In this section | expllaendistinction, and outline how it will
be reflected in my terminology. | begin with the@pess of learning and its creation of
non-occurrent states.

The process of learning involves the formation athgvays between different
neurons or groups of neurons, such that when om@ner group of neurons is
activated the other neurons are also activated fitnicess has been described as “cells
that fire together, wire together” (Robertson 19993). The pathways that are formed
in this way exist whether or not they are curreatiyive; indeed, they continue to exist
even when the mind is inactive, such as duringsthasia. My belief that “Paris is the
capital of France” does not have to be activateatder to be a belief, but only when it
is activated can it contribute to my mental proesss

| will use the term ‘state’ in the sense of ‘ocant mental state’, and will use
the term ‘disposition’ for non-occurrent mentaltsta By using this term | am not
adopting the behaviourist position, | am simply mgkhe point that when a pathway
has been formed in the brain, there will be a digfmm to activate all the elements in
the pathway whenever one element is activatethait be that a certain level of
activation is needed before the rest of the pathvepmes active, so that being
disposed to believe ‘p’ (that Paris is the capfdFrance) may not result in a mental
state of believing ‘p’ every time that neurons esg@nting France or Paris are activated.

Although I have made a clear distinction betweepasitions and states,
dispositions share many features with propositistetes. What | say about the latter in
the following section should be understood as apglgqually to dispositions.

SUMMARY I reserve the term ‘state’ for occurrent mentalestai.e.
states that are playing a part in mental activityse the term
‘disposition’ for non-occurrent states.

11



Consciousness and Vision in Man: Where philoso@s/done wrong

1,4,2 Types of state

Mental states can be grouped into types basedrtairceommon features. The four
main types of state that are commonly identifiezlas follows:

* Propositional statesthese are states that represent different attittades
propositions. There are a number of distinct ates) including belief, hope,
desire and intention (in its everyday sense). Ritjpos comprise the
statements of what is believed, hoped, desiredtended: | believe “that it will
rain today”; | hope “that it will rain today”; | dgre “that | drink a cup of tea”; or
| intend “that | drink a cup of tea”.

* Sensational stateshese are states that represent sensationsaimt |
undergoing. Examples are the sensation of beikteticthe sensation of
nausea; the sensation of pain. | may have a sensatsome background noise,
before | realise that it is someone speaking, arahlthen perceive what they
are saying.

* Perceptual stateghese are states that interpret the informatiahrdaches me
through the senses. Although | will challenge thésy of understanding
perception in a later chapter, it is common practacdescribe verbs such as
‘see’ and ‘hear’ as perceptual verbs. Thus, seeitige, or hearing a bird, or
feeling the computer keys that | am pressing, hexamples of paradigmatic
perceptual states.

» Emotional stateswe are all familiar with states such as fear,xmitement, or
pleasure, where our mental state is matched teaegror lesser extent with
changes to our body: butterflies in the stomaahsdaess in our muscles, or a
more rapid heart beat.

Although it is relatively easy to categorise stategeneral in this way, it is
much more difficult to decide which category indival states fall into. If | say “I am
afraid that it is going to rain today”, is this ebpositional state expressing an attitude,
or an emotional state, reporting a feeling? If |aware of a feeling of nausea, is this a
sensational state, or one aspect of an emoticait@sThe answer in both cases is that it
could be either. This categorisation of states khbe seen as a useful aid to under-
standing the mind, not an inflexible strait jackdb which all mental states must be
forced.

Many of these states share one important feataetlhey are about something.
Such states are termadentionalstates, and they are the subject of the nextosecti

SUMMARY Although categories such as propositional, sensaitio
perceptual and emotional are useful ways of desgrimental states,
many states can be viewed as falling into more trencategory.
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1.4.3 Intentional states

Intentional states are states that represent samgetha see a tree, then my perceptual
state represents the visual appearance of a trigeedr the wind rustling the leaves of
the tree, then my perceptual state representotiredghat is created by the wind

moving the tree’s leaves. (I am not primarily cameel in this thesis with the question

of whether in such a case there are two sepamtsst one visual and one auditory — or
a single state that is both visual and auditowyilllhowever make brief reference to the
unity of consciousness in chapter 5.)

Intentional states come in two fornigst order states antligher orderstates. A
first order intentional state represents somethirfiyst hand: a tree, my hand, an idea.
We can speak of the tree, or hand, or idea as beengbject of the intentional state. A
higher order intentional state has as its objdirstorder (or another higher order)
intentional state. Thus if | look out of my winddwee a tree: | have a first order
representation of the tree. But if | think to myséseem to see a tree”, | have a higher
order state representing my experience whose olgjéue first-order state representing
the tree. (I could be having the thought “I seersde a tree” when there is in fact no
tree to be seen, so the object of my mental ségiesenting my experience cannot be a
tree, but only an intentional state representibge.)

The distinction between first order and higher oideentional states will
become important in what follows, when | distinduta/o different forms of
consciousness.

SUMMARY Intentional states are states that represent samgeth
they represent another representation then thelyiginer order states,
otherwise they are first order states.

1.5 Creature Consciousness

Trying to explain what we mean by ‘consciousness been likened by Gizeldere
(1997, p 1) to the problem of explaining time gsoréed by Augustine: “when no one
asked him, he knew what it was; being asked, howéeeno longer did”. There are
countless quotes in the philosophy literature atlo@iimysterious, problematical,
inexplicable nature of consciousness, and the prolié compounded by the very
different senses in which the term is used.

My concern in this thesis is with one particulanse of the term — with what has
been termed “creature consciousness”. My conceunitlisthe folk psychological
understanding that certain creatures (includingdmsphare conscious, and that other
creatures are not, and that consciousness isadlatbe complexity of the nervous
system, more specifically to the brain. In thedaling sections | define two distinct
forms of creature consciousness.

13
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1.5.1 Basic consciousness

| suggest that there are two features common twoakcious creatures: they are sentient
and sapient. By ‘sentient’ | mean that such creastsense their environment: that is,
certain internal states vary in ways that reflé@nges in their surroundings. These are
“sensational states” as described above. In tmgest, | take the environment to

include the creature’s own body other than therhigo that sentience includes
sensations such as pains. | take sentience todessery for consciousness, but not
sufficient for it, unlike philosophers such as Rabal (1997, p 729) who claims that

“to be conscious a person or other creature muatadke and sentient”.

The view of creature consciousness that | am usitigis thesis is that sentience
must be accompanied by sapience for consciouso@ssst. By sapience | mean the
ability, however limited, to reason about the cohtd sensational states and to will
behaviour. In taking this view | am also assumimagf reasoning is possible in the
absence of an external language, so that aninelexbmple, are capable of “thinking
without words” (Bermudez 2003). (By requiring batintience and sapience, | am
limiting creature consciousness to birds and marsnaéhers may adopt a wider
definition.)

When | speak of a sentient creature, | refer teeatare that is currently capable
of sensing its environment, not a creature thatrsently sensing its environment. And
similarly, a sapient creature is one currently tdgpaf reasoning, not one that is
currently reasoning. This means that a conscioegtare is one that is currently capable
of sensing its environment and of reasoning, alghcuat least in theory — it may not be
doing so at this particular time. An analogy malplatarify this point.

There are two identical houses, equipped with #meeselectrical
facilities and the switches to control them. Intboases all the lights
are off, and all the electrical equipment is o#nker one house and
switch on a light, but nothing happens. | enterdtreer house and
switch on the light, and the light comes on. Thstfnouse was not
connected, the second was.

| will adopt the term “basic consciousness” — orenbriefly “B-consciousness”
— for creature consciousness as | have descrilfgreeitombination of sentience and
sapience). What | have described as sentiencd gisgmilar to what Armstrong
(2004) calls “minimal consciousness”. And what V&a@ermed B-consciousness is
close to, if not the same as, what Armstrong teéjpesceptual consciousness”.
However, Armstrong goes on to identify another sesfsconsciousness which he terms
“introspective consciousness” (ibid, pp 610ff), andhe following section I will
consider the relationship between this and basis@ousness.

SUMMARY Basic consciousness is a combination of sentiende a
sapience. In consists in the active ability to searsd to think, even
when not currently sensing or thinking.
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1.5.2 Compound consciousness

The ability to introspect is the ability to be awaf and to reason using both the content
of our mental states and the states themselviss.a$ Edelman (2006, pp 14-15)
expresses it, the consciousness of being consdibisrequires the capacity for higher
order representations (ibid, p 15; Lowe 2000, p)1@Bich makes possible more
complex reasoning than can be achieved with ordy éirder representations. These two
factors — higher order intentional states and #pacity for more complex reasoning —
may form the foundation for the development of ¢exal) language. | do not know
whether | could be introspectively aware of whaitr thinking if | did not have the
ability to express my thoughts in words, but | W that | could never know that
other people were introspectively conscious if theyld not report their thoughts to me
using a common language.

Clearly “introspective consciousness” cannot exishe absence of basic
consciousness. | adopt the term “compound consoesss (or C-consciousness) to
refer to that form of creature consciousness ti@rporates both the sentience and
sapience that go to make up B-consciousness aratlthigonal ability to introspect and
verbally report that introspection. Whether thisnpmund form of creature
consciousness can be fragmented into its sepamtepust await empirical evidence.

SUMMARY Compound creature consciousness combines sentience
and sapience with the ability to introspect oneénital states, to use
language to report their presence and their condeidt to engage in
complex reasoning.

1.5.3 Definitions

| have identified two forms of creature conscioss@nd | will claim later that they
exist separately and independently in humans. &ar, the following definitions may
be helpful.

DEFINITION 1: B-CONSCIOUSNESS is that form of aneat
consciousness that comprises the capacity to saesenvironment
and to respond with simple reasoning using the exanof first order
intentional states that may result in observabliawour.

DEFINITION 2 C-CONSCIOUSNESS is that form of creature
consciousness that comprises the capacity to geesEnvironment, to
respond with complex reasoning — using both firdeoand higher
order intentional states — that may result in outsvbehaviour, and to
introspect and verbally report those states.

Having defined these two forms of creature consress, | now consider how
they can be identified.
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1.6 Identifying the two forms of creature consciousess

My purpose in this part of the chapter is to essalthe means by which we can identify
the presence of creature consciousness, and disatarbetween its two forms. | begin
with the brain and then consider behaviour, andribatal states that give rise to it.

1.6.1 Similar brains

There can be little doubt that consciousness afisasand in the brain. As Searle puts
it: “studying the brain without studying conscioess would be like studying the
stomach without studying digestion” (Searle 20036 | take it that Searle is
referring to philosophical study of the brain, amehot denying that other specialists
might well study the brain without reference to stiousness. He might well have
added that it would also be pointless for philospho study consciousness without
reference to the brain.

Although, as will be discussed in a moment, behavi®the practical means of
identifying the presence of consciousness, itessimilarity of brain that is equally
important (Edelman 2006, pp 14-15am not claiming that only brains can support
consciousness; it may well be that the time witheovhen we encounter conscious
aliens who lack brains like ours, or when we suddeereating conscious artifacts.
What | am claiming is that at the present we ateam@re of consciousness in any
creature lacking a brain like ours, and it is thespnce of such a brain that — at least in
part — justifies our interpretation of animal andran behaviour as evidence of
consciousness.

Searle stresses the importance of both factomscognizing the presence of
consciousness. He expresses it in the followingger

It isn’t just because a dog behaves in a way thappropriate to having
conscious mental states, but also because | cahatethe causal basis
of the behavior in the dog’s physiology is relewatike my own. . . . It
is the combination of these two facts . . .(Sed8@4, p 73)

Given that we are aware of basic similarities betwthe brains of mature
humans, and the similarities between the brairsoofe animals and the brains of
humans, then we judge the presence of creatureicoissess by observing behaviour.
In the next section | will consider what forms @haviour provide evidence of
consciousness.

SUMMARY Our judgment that a creature is conscious depenpart
on our recognition of similarities between theiaibrand ours.
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1.6.2 Reasoned behaviour

In identifying the causes of their behaviour, welese that dogs, and other conscious
animals, are responding to sensory inputs in thethat they do because they have
desires and beliefs that lead them to act in ttagt Whis process of ascribing
‘reasoning’ or ‘practical rationality’ has been debked by Davidson as follows:

If someone acts with an intention then he must ladtieides and
beliefs from which, had he been aware of them auithe time, he
could have reasoned that his act was desirablé we can
characterize the reasoning that would serve we wikffect, have
described the logical relations between descrigtmfrbeliefs and
desires and the description of the action, wherfdiraer gives the
reasons with which the latter was performed.

(Davidson 1978, pp 85-86)

| make a distinction between what | will term “reasd behaviour” and “rational
behaviour”. It is not sufficient evidence for coimesness that I, as the observer, can
rationalise a creature’s behaviour. Evolution biurel selection can produce instinctive
behaviour that can be termed “rational” in creatubat lack consciousness as | have
defined it. One example would be the way that g &leoots out its tongue to catch any
small black object that comes into sight: sinds likely that such an object will be a fly
and therefore food, the frog’s action can be terna¢idnal, but does not provide
evidence of reasoning.

There are, | suggest, two factors that provideeawie for reasoning, and thereby
for consciousness. They are choice and learning.

SUMMARY We judge creatures to be conscious when their hetav
gives evidence that it is the result of reasoning.

1.6.3 Choice and learning

In many situations there will be several distingjeats that are sensed within the
environment, and several different beliefs andrdsghat are relevant to those objects.
This means that there is not a single reactiohesensory input that can be understood
as reasoned, and an observer can deduce fromgkeved behaviour that a choice has
been made. Picture the family dog faced with Murttipg food in its bowl, just as Dad
comes in the door. Does the dog choose to eabthtedr greet the newcomer?

It should be stressed at this point that | am rewig folk psychological views
about consciousness, rather than philosophicalsyiand that | am claiming that in folk
psychology choice is seen as evidence for reas@mdgherefore for consciousness. |
am not claiming that choice is a feature of consen@ss. It may be that philosophers
could conceive of a creature that is conscioussuogver faced with choices between
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competing beliefs or desires: that does not negatelaim that we consider animals to
be conscious, in part because we see them as mahkonges.

Philosophers can also conceive of zombies — cresatho appear to be
physically identical to humans in every respectwhib lack consciousness. If such
creatures existed, it might be claimed that thaydbe seen to be making choices,
even though they are not conscious. A detailedudsion of the idea of zombies is
outside the scope of this thesis; | will simplyadthtat in practice we assume that other
humans and some animals are conscious, in partigeez see them make choices;
and | take the view that we are justified in makiingt assumption.

It must also be acknowledged that there are phpllosal problems with the
concept of free will, and whether any creaturethascapacity to choose. Determinists
will claim that there could be an unbroken causailic from the moment of the Big
Bang until now that determines which chocolatelé&erom the box in front of me.
This is a significant question for philosophersiétate, but it does not change folk
psychological ideas about choice. When we see iamadappear to make a choice, we
assume that it is reasoning and thus that it is@ons.

The initiation of behaviour in conscious creatusss | have shown, a result of
choice; and the behaviour can be termed “willedalvedur”. | will use this term as
another way of expressing the same thing as “reasbahaviour”, where it is the act of
willing, rather than the reasoning that precededdt is the focus of attention.

The other feature in the behaviour of creaturesaty related to choice and
will, that provides evidence of consciousness ésahility to learn, or to be trained. A
rat can be trained to find its way through a mazget food: a dog can be trained to
assist a shepherd in the management of sheep:epeapbe trained to become
philosophers. But other animals, such as crocadsleails or coral, cannot be trained.
We conclude that if they cannot be trained, th&y ttannot be learning, and if they are
not learning they cannot be reasoning, and thusadaenot be conscious.

SUMMARY Evidence that a creature makes choices and tisat it
capable of learning is evidence of reasoning.

1.6.4 Two caveats

So far in this part of the chapter, | have stabed + based on Folk Psychology —
we identify consciousness when we see a creatin@vben a way that is best explained
by it having sensory states representing its enuiient and reasoning about the content
of those states; and that we identify reasoning\ubgence for choice and the ability to
learn. We may be wrong in individual instances @fidviour (the man who seems to
duck to avoid a bullet might have an involuntaryttiat happily coincided with the
arrival of the bullet); but expect to be right whea observe a creature’s behaviour over
a period of time and in a variety of circumstances.
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Whilst reasoned behaviour is useful evidefareconsciousness, its absence is
not proof of theabsence ofonsciousness. When it comes to human behavimmost
common evidence for creature consciousness issth@fuanguage, and that may reveal
consciousness at an earlier point in time wherethes no behavioural evidence.
Although we can recognize C-consciousness from\betiathat gives evidence of
complex thought and higher order intentional states usual evidence is quite simply
the use of language. | turn now, therefore, tardaionship between language and
consciousness.

SUMMARY Single instances of behaviour are insufficient exicke of
consciousness. Absence of behaviour is not evidehabsence of
consciousness.

1.6.5 Language and consciousness

Folk psychology recognises that sensory inputsraasioning do not necessarily
result in observable outward behaviour. There himregxample, been numerous
examples of people totally paralysed, either throggneral anaesthesia or some form
of trauma, who have reported after their recovkay they were conscious throughout
the entire time. They could see, and hear, andpfgel and they could think, even
though they could provide no outward evidence oiscmusness. A less dramatic
example is the professor of philosophy who is fobwdher student apparently fast
asleep with her eyes shut, but who then speaksdigays “I am not asleep; | am
thinking”. It is subsequent behaviour, in the fosfanguage, that provides evidence of
the previous presence of consciousness.

In the absence of language we have no evidencatimagls can introspect their
mental states, nor that they have higher order ahstdtes. It might be possible to
conceive of a creature that possesses languadackstthe ability to introspect and
report their mental states. It might also be pdedibconceive of a creature that can
introspect and has higher order states, but tolsla language to report them.
However, neither of these cases should obscurathéhat humans can introspect and
report their mental states, so that when they deesbave evidence for
C-consciousness.

However, two further caveats are necessary. Fi$téyinability of particular
individuals to use language because of developrhenteurological deficits does not
constitute proof of the absence of C-consciousriédssloss of language after a stroke,
for example, does not, in and of itself, demonstthe loss of C-consciousness. But
secondly, the inability to report one’s mental essatvhen there is no language deficit is
evidence of the absence of C-consciousness. Tlansiifdividual’s behaviour is such
that it meets the criteria for B-consciousness that individual (with full use of their
linguistic abilities) is unable to report the mdrstates that resulted in that behaviour,
then we can conclude that they were B-consciousiti€-conscious.
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SUMMARY The use of language is evidence of C-consciousiiss.
lack of language through developmental or neurchggieficits is not
evidence for the absence of C-consciousness. Wieea &re no such
deficits, the inability to report mental stategwdence of
B-consciousness.

1.6.6 Two tests

In this part of the chapter | have focused on thle psychological basis for identifying
the presence of creature consciousness in humdrsoame animals, where we
recognise underlying physiological similaritiesti®ugh the absence of behaviour is
not proof of the absence of consciousness, we @aly aertain tests to behaviour in
order to identify the presence of creature consriess and to discriminate between
B-consciousness and C-consciousness.

EVIDENCE FOR B-CONSCIOUSNESS: Behaviour that pesvid
evidence of simple reasoning, using the contentesftal states to
learn and make choices, where the creature eitiyés 6f a type that
lacks language, or (ii) is of a type that possesaeguage but, with no
developmental or neurological deficits preventitgyuse, is unable to
use language to report those mental states.

EVIDENCE FOR C-CONSCIOUSNESS: Either (i) the udargfuage
to report mental states and their contents orl{ghaviour that
demonstrates complex reasoning and higher ordenessmtations
when there are developmental or neurological readon the absence
of language.

In part 1.8, | will set out my claims about creataonscious in both its forms,
but before | do so there is one other issue tadbleessed. The term ‘consciousness’ is
used within the philosophy literature in sense®than “creature consciousness”, and
| should consider some of those senses of thedadrtheir relationship to creature
consciousness, at least briefly, before | focutheriatter. | turn now, therefore, to
review the concepts of access, phenomenal andcstaseiousness, and their relation to
creature consciousness.

1.7 Other types of consciousness

In this part of the chapter | review three othgrety of consciousness that are frequently
discussed in the philosophical literature: phencgheansciousness, access
consciousness and state consciousness. My aindeteéanine how, if at all, they relate
to the two forms of creature consciousness thaveldefined. | begin with phenomenal
consciousness.
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1.7.1 Phenomenal consciousness

Much has been written about the form of consciosstermed “phenomenal
consciousness”, and this is usually described battans on a claim originally made
by Nagel. In a widely quoted paper entitlthat is it like to be a batiRagel makes the
following claims that appear at first sight to teléo what | have termed
B-consciousness:

Conscious experience is a widespread phenomenoccuts at many
levels of animal life, though we cannot be surépresence in the
simpler organisms, and it is very difficult to saygeneral what
provides evidence of it . . . [T]he fact that agamwism has conscious
experiencat all means, basically, that there is something itkis 10
bethat organism. . . . [A]n organism has conscioestal states if and
only if there is something it is like teethat organism — something it is
like for the organism. (Nagel 1997, p 519 — italics in ioad)

| will return to the difference between consciougamisms and conscious
mental states below, but for the moment | wanbtu$ on the much quoted phrase
“what it is like” and in particular what it is “l&for the organism”. Unless philosophers
have imbued the term “like” with some esoteric genge should be able to understand
what Nagel means by applying common sense. We lhainhe is talking about
experience, so we can imagine being asked by somiedrat was that experience like
for you?” There are three different ways in which might respond.

* Thefirstis to provide a comparison. If | know tlyau have had a particular
experience, | can compare my experience to thahdfe had experience A, and
| know that you have had experience B, then | ean'sy experience was like
experience B but . . .” and list some of the ddfeges. Lewis (1997, pp 581)
says that this approach is missing the point. Whitssmay well be able to
compare different experiences that we have hath compare our experience
with someone else’s, | must agree with Lewis that does not seem to be
Nagel’s sense.

« The second way to answer the question “what Wise?” is to describe. If |
arrive home and tell me wife that there was andsstion the motorway, she
might ask me what it was like. | could answer bgatiing the accident. “A
motorcyclist was weaving in and out of the trafficcar driver failed to notice
him and began to change lanes. The motor cycleledllwith the car and the
rider was thrown across into the other carriageiMageems unlikely that this is
what Nagel meant.

* The third possibility is to say that the experienaanot be described: it is
personal and ineffable. The only way for you townehat the experience that |
had is like is to have the experience yourselfsTéicertainly the view taken by
some philosophers, who claim that phenomenal consoess cannot be
explained in physical terms. Some, like Nagel (98% Chalmers (2004),
claim that explaining phenomenal consciousnesha@ problem, whereas

21



Consciousness and Vision in Man: Where philoso@s/done wrong

others, such as McGinn (1997) claim that it is@pem that can never be
solved.

| suggest that there is one factor underlyinghakké answers to the question
“what was it like for you?” This is that you musdve been aware of the experience in
order to answer. There is a difference betweengomivare of an experience, and being
aware of the content of a mental state. If | amidg “on automatic pilot” (a subject |
will return to in a later chapter) and pull up la¢ traffic lights which are red, | was
clearly aware of the content of my visual inpui(ted lights). But if my passenger asks
me a little later — when | am driving normally agai what it was it like to see the red
traffic lights back there, then | cannot answegéawse it was not like anything, in any
of the three senses.

| take it therefore — along with philosophers sastCarruthers (2000) — that
phenomenal consciousness is a higher order featimeman experience. This would
equate phenomenal consciousness with what | havedeC-consciousness. But is
phenomenal consciousness a form of creature carswss? Many, if not most,
references by philosophers to phenomenal consa@sgstescribe it as a form of state
consciousness (Carruthers 2000, p 13; Block 198B0). This is what Carruthers says:

The most obvious and striking (and the most faméars) of state-
consciousness jghenomenatonsciousness. This is the property which
mental states possess when ltke somethingo have them (Nagel's
famous phrase, 1974). Put differently, phenomerahscious states
have distinctive subjectivieels . . So we might be asked to reflect on
the unique quality of the experience we enjoy wiverhear the timbre

of a trumpet-blast, or drink-in the pink and oraihges of a sunset, or
sniff the sweet heady smell of a rose. In all themses there is
something distinctive which it ike to undergo the experience . . .
(Carruthers 2000, p 13 — italics in original)

Twice in this passage Carruthers uses the phragelthe” and | take it that
what he means is “what it is liker us’. He is talking about the “experience we enjoy”.
Clearly we are conscious when we enjoy our expeegnbut Carruthers’ explanation
of that conscious experience is that it involvgghanomenally conscious state. That is,
creature consciousness is to be explained by aateciousness. In section 1.7.3 |
consider the implications of this claim, but befdmng so | consider the issue of
access consciousness.

SUMMARY The phrase that is commonly used to explain what is
meant by “phenomenal consciousness” is “whatlikes'. | claim that
this means being aware of experience, which it taeans being in a
higher order state. Phenomenal consciousnessadiyisiewed as a
form of state consciousness.
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1.7.2 Access consciousness

Whereas Carruthers assigns phenomenal consciousnagsin reasoning, Block
distinguishes phenomenal consciousness from acoessiousness, and claims that it

is the latter that contributes to reasoning ancctivérol of behaviour (Block 1997, p
382). He also claims that phenomenal consciousmassaccess consciousness can exist
independently: that is, that you can be phenomggalhscious without being access
conscious — and vice versa.

Block gives the following example of phenomenalsmausness in the absence
of access consciousness.

Suppose that you are engaged in intense conversaktien suddenly at
noon you realise that right outside your windoveréhis — and has been
for some time — a pneumatic drill digging up thest. You were aware
of the noise all along, one might say, but onlp@bn are you
consciously awaref it, That is, you were P-conscious of the noite a
along, but at noon you are both P-conscious andms@ous of it.
(Block 1997, pp 386-387 — italics in original)

What changes in this scenario is suwghgntion,not the form of consciousness.
If I can realise that | was hearing the sound efdhll before noon, then | must have
stored a memory of that experience, and if | wds ttbstore a memory then it seems
that | had access to the sound: | was simply ngihgaattention to it. This example
fails, as | see it, to prove that phenomenal cansriess can exist in the absence of
access consciousness.

However, there is a sense in which Block’s distorcmay have some
justification. In the previous section | suggedteat phenomenal consciousness might be
equated with C-consciousness. What distinguishesrSeiousness from
B-consciousness is the ability associated witHah@er to introspect and to report one’s
mental states. Clearly, to be B-conscious involaespng other things, the use of the
content of perceptual states in reasoning. If IBagonsciously reasoning using the
content of a perceptual state, then it might be gt | have access to the content of that
state — even though | cannot introspect it or repolf at a particular time | am
B-conscious but not C-conscious, then | might beé tabe access conscious but not
phenomenally conscious.

However, when Block speaks of access and phenomensatiousness, and
when Carruthers speaks of the latter, they are §hking about conscious mental
states, not about forms of creature conscioushesdise following section therefore |
turn my attention to what is meant by talk of “stabnsciousness”.

SUMMARY Block differentiates access and phenomenal conscess,
with only the former resulting in reasoning. | seggthat
B-consciousness may be viewed as access conscesusrbe absence
of phenomenal consciousness
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1.7.3 State consciousness

Talk of “conscious states” raises three questi@iswhat does the word
‘conscious’ mean in this context? (2) what makesscious” states “conscious”? and
(3) how do “conscious” states bring about creatmmesciousness? Because these three
iIssues are interrelated, they cannot be answedeg@ndently, and the answers must
emerge from a general discussion.

Mental states are clearly not conscious in the ssanee that | am conscious.
Mental states are not sentient or sapient, althology undoubtedly play a role in my
sentience and sapience. So why use the term ‘aarsdb describe such states? One
philosopher has made this point in the followingrs:

Given the reality of the distinction between statesare aware of being
in and states we are not aware of being in, the @rhaining question is
that of why the word “conscious” is thus dragge@snan adjective to
mark it. . . | cannot myself hear a natural seridb@phrase “conscious
state” other than as meaning “state one is cons@bbeing in”.

(Lycan 1997, p 759)

But this is not the meaning of “conscious” whendubg Carruthers of
“phenomenally conscious states”, since it impliest state consciousness arises from
creature consciousness, and not the other way rdtuischot the distinction between
states that Lycan challenges, but only the usbeofdrm “conscious” to mark that
distinction. It is clear that philosophers writiagout “state consciousness” are
intending to distinguish those states of which ae lbecome conscious from those that
by their nature will remain below the level of coimisness. They use terms such as
“poised” and “available” to describe the role otkistates.

Carruthers speaks of “a certain sort of intentiauadtent” being “held in a
special-purpose short-term memory store in suchyag to be available to higher-
order thoughts” (Carruthers 2000, p xiii). Blocleags about states that are “poised for
free use in reasoning and . . . control of actioth speech” (Block 1997, p 382), and
Tye speaks of states whose content is “Poised rddistNonconceptual [and]
Intentional” (Tye 2004, p 658). All three passagssconcerned with the availability of
states, not their actual use.

The claim common to all three philosophers is thatstates to which they give
the name “conscious” are necessary for, but ndicgerit for, creature consciousness.
What is not made clear is how these “conscioudéstare related to creature
consciousness. The problem of this approach idigigkd by Searle.

In his (2007) Searle cites examples of experimdrasseek to identify the point
at which a visual input becomes conscious, in ocraexplain how we become
conscious. Two of his examples are binocular visiod gestalt switching. The first of
these involves showing one eye a row of verticadiand one eye a row of horizontal
lines. The mind does not combine these to formd gut constantly switches between
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seeing vertical lines and seeing horizontal liffidw aim of this research is to find what
it is that causes the mind to be conscious of atleer than the other.

Gestalt switching involves objects such as a Neclibe (see figure 1.1 below).
The surface ABCD can be viewed either as the didieeocube facing the viewer, or as
the base of the cube, and experimenters seek taiexpw we switch between these
views.

B C

Figure 1.1: A Necker Cube

Searle says of such experiments that “I am veryusiastic about all these lines
of research but | fear that they may be makingna@&mental mistake: In all of these
cases, the subject is already conscious” (ibid).

SUMMARY concede a distinction between states of whicln or
which, | can be conscious and those of which, avhich, | cannot be
conscious. | reject, however, both the use of ¢het‘conscious” to
describe the former and the idea that such staregxplain creature
CONSsciousness.

1.7.4 Conclusions

| have claimed that in order to make sense of “withatlike” to have a particular
experience, | must be aware not only of the cortéttie relevant sensory input but
also of the experience of perceiving that inpuisT& only possible with higher order
representation. If the term “phenomenal consciosshie used in the sense of creature
consciousness, then | see no distinction betweengrhenal consciousness and what |
have termed C-consciousness: they are differemistéor the same thing.

However, if “phenomenal consciousness” is usecerdbe a form of state
consciousness, then | have questioned the use ¢éiim “consciousness”. Conscious
states are described as being “available” or “mtiier reasoning and control of
behaviour, but insofar as they are not used feaiag or control of behaviour they are
not states of which, or in which, | am consciousiMt there may be considerable value
in understanding the difference between statescrateach consciousness and those
that cannot, it is misleading to use the term ‘comss’ of the former. Such states
cannot, in and of themselves, explain how a creatuconscious.
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| have also challenged Block’s claim that some cans states can be
phenomenally conscious without being access coasclbone takes a higher order
view of phenomenal creature consciousness, angicttet access consciousness can
be viewed as a form of creature consciousness,iticenld be said that B-conscious
creatures are access conscious but not phenomenabgious. Accepting such a view
would deny phenomenal consciousness to animaldjraitdt to humans.

SUMMARY If the term ‘phenomenal’ is applied to creature
consciousness, then C-consciousness and phenocomsaiousness
are the same. | question the use of ‘consciousheskEscribe mental
states. In terms of creature consciousness, huosamnise access
conscious without being phenomenally consciousnbtivice versa.

It is not my intention in this thesis to explorésthkiewpoint, but to focus my
attention solely on creature consciousness, itwitsdistinct forms. Whether mental
states can be said to be “conscious”, and what fbah“consciousness” might take,
has no direct relevance to the claims that | m&kese claims can now be spelled out
in detail, and some of their implications outlined.

1.8 My claims

In this part of the chapter | set out the spedlfams that | am making in this thesis,
and some of their implications. The justificatian these claims will appear in the
course of the following chapters and will take thwans: empirical evidence from
neurology, psychology and cognitive science, afet@mce to the best explanation. The
impact of the evidence is cumulative, so what mapear very weak at first will

become stronger as further supporting evidence some play.

1.8.1 Claims about consciousness

In previous sections | have made clear the apprtieath am taking to the issue of
consciousness, and have defined two forms of aatnsciousness. | am now in a
position to set out three specific claims about &nrmreature consciousness. It is my
contention that existing philosophical views ablouman consciousness fail to take
these facts into account.

CLAIM 1: Humans have two separate centres of creatu
consciousness, one in each cerebral hemisphere.

CLAIM 2: The form of creature consciousness locatettie right
hemisphere, which | term B-consciousness, is thaaty to sense the
environment and to respond with simple reasoningguthe content of
first order intentional states.
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CLAIM 3: The form of creature consciousness locatetie left
hemisphere, which | term C-consciousness, isdpadity to sense the
environment, to respond with complex reasoningguboth first order
and higher order intentional states, and to intrespand verbally
report those states.

1%

| will justify these claims in chapter 2 with evitee from split brain patients and
human evolution, and inference to the best explamdbr various forms of human
behaviour. Further evidence will arise in chaptenBere | review recent work relating
to the processing of visual input. In section 11&1&ake claims about vision in humans
that arise from the duality of human consciousniegspefore that | must consider some
implications of my first three claims.

1.8.2 Some relevant definitions

One of the results of failing to make a distinctimiween B-consciousness and
C-consciousness has been to over-emphasise thef iokeospection and reporting.
Behaviour that in animals would be taken as clgatemce of consciousness is
dismissed in the case of humans as “unconsciousutirconscious”, solely on the
basis that it cannot be reported verbally. Througlebapters 2 and 3 | will draw
attention to behaviour that, whilst unreported anceportable, is nevertheless

conscious. To avoid confusion | define the terman4eonscious”, “subconscious” and
“unconscious” as follows:

DEFINITION 3: NON-CONSCIOUS describes behaviout dréses
neither B-consciously nor C-consciously.

Examples of non-conscious behaviour include bligkinstinctive reactions, and
actions such as tics and trembles caused by ngical@amage.

When we see ourselves or another person actingveyahat (a) we cannot
classify as non-conscious but (b) the sensory shpant reasoning resulting in that
behaviour cannot be introspected, then we refesutt behaviour as subconscious. In
chapter 2 | will defend the view that much, if madif of such behaviour is in fact
B-conscious behaviour.

However, there are also circumstances in which @g®ime aware of the results
of reasoning without being aware of the steps wew! For example, | am doing a
cryptic crossword and become stuck on a clue. Untab$olve it, | move on to other
clues and then suddenly the answer to the prewwioescomes into my head”. The
definition of C-consciousness involved three fagthiat distinguish it from
B-consciousness: higher order representations, lexnmgasoning, and introspect-
ability/reportability. Since the process of solviciges in this way involves both higher
order representations and complex reasoning, fiatare considered a B-conscious
process. For the purposes of this thesis, | wal e term ‘subconscious’ to describe
thoughts and behaviour that fit into this pattern.
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DEFINITION 4: SUBCONSCIOUS describes reasoning,tiadreor
not resulting in behaviour, that gives evidencéigher order
representations and complex reasoning, but whicinoaibe
introspected or verbally reported.

In chapter 2 | will provide examples of human bebarthat is B-conscious but
not C-conscious, but does not justify being classedubconscious. | will also explore in
that chapter the difference between different sen$¢he term ‘unconscious’.

DEFINITION 5: UNCONSCIOUS describes creatures wioeither
not C-conscious (but still B-conscious), or notdscious (and
therefore also not C-conscious).

When necessary to distinguish between these twseseaf ‘unconscious’ | will
use Un-C-conscious or Un-B-conscious as appropfat@mples of unconsciousness
will be discussed in chapter 2: for the momenhdwdd be noted that | take it that it is
necessary to be B-conscious in order to be C-cousgcbut that one can be
B-conscious without being C-conscious.

SUMMARY have defined how | will use the terms non-conssjo
subconscious and unconscious.

1.8.3 Claims about vision

The fact that human reasoning and human behavasuagse from two separate centres
of consciousness raises issues affecting sevgrabktaithin the philosophy of mind. It

is not possible within the confines of one thesisxplore all the relevant issues, so |
will focus on the implication for how we are to wandgtand visual processing. In chapter
3 | review the evidence accumulated over the peesttly years for two separate visual
pathways, and the relationship of each pathwaleseparate forms of creature
consciousness.

The facts of two centres of consciousness and oseparate visual pathways
combine to question traditional views about humignal processes. | make three further
claims, the justification for which will be made ¢hapter 4.

CLAIM 4: Humans see both B-consciously and C-donsty.

CLAIM 5: Seeing and perceiving are distinct stagethe processing
of visual inputs (bottom-up and top-down respebtjy@nd perceiving
is limited to the left hemisphere.

CLAIM 6: Top-down visual processing in the rightriigphere is
linked to emotion.
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1.8.4 Some wider implications

Within the limitations of this thesis it is only ggible to consider in any depth this one
area in which the fact of two centres of consci@ssras an impact on philosophical
theories. In the final chapter of the thesis | asgjgther areas that are affected. In some
cases the impact will be negative: current thearesshown to be inadequate and
require either abandonment or substantial revidioother cases the claims made in this
thesis offer a possible solution to problems whkese continue to be controversy and
uncertainty.

That chapter will also analyse the relationshipMeein my claims about creature
consciousness and the Dual System (or Two Mindsepiyh(Evans & Frankish 2009).
This theory, or rather collection of theories, afhe mind — that have duality as their
common theme — holds that all the operations ohtlhman mind can be divided between
two distinct systems. There are indeed some sagmifiparallels with the claims that |
am making, but there are also very significantedéhces, not the least of which is that
Dual System Theory views one system as unconscious.

1.9 Summary

In this opening chapter | have provided the backgdoto the issues to be investigated,
including the relationship between philosophy atteendisciplines, and my personal
approach to philosophy. | have outlined how | ustsrd the terms ‘mind’ and ‘mental
state’. | have defined two forms of creature comssness, which | have termed basic or
B-consciousness and compound or C-consciousnbaselreviewed three other ways in
which the term ‘consciousness’ is used within thiégggophy of mind (access
consciousness, phenomenal consciousness, andata@ousness), and have concluded
that although all three raise many questions, Imake and defend my claims without
needing to resolve them.

| have set out three claims about human conscisgsméich will be defended in
chapter 2, and have referred briefly to the evideoc two distinct visual pathways in
the human brain, which will be examined in chaptdrhave set out three claims about
human vision, that arise from the duality of huncansciousness and dual visual
pathways, and which will be defended in chaptdréve ended this chapter by
outlining the issues that will be covered in theafichapter of the thesis.

29



Consciousness and Vision in Man: Where philoso@s/done wrong

CHAPTER 2

THE DUALITY OF CREATURE CONSCIOUSNESS IN HUMANS

In the opening chapter | defined two forms of aneaconsciousness that | termed
B-consciousness and C-consciousness. | then deddrilp tests by which their
presence could be identified, and made three claiimsse are:

1. Humans have two separate centres of creature cussEss, one in each
cerebral hemisphere.

2. The form of creature consciousness located inigid hemisphere is
B-consciousness.

3. The form of creature consciousness located indftdnémisphere is
C-consciousness.

As will become clear in the course of this chapbgr,separate centres of
creature consciousness” | mean separate systerpsofi#ssing sensory inputs; forming
and storing beliefs, desires, and memories; reagpand initiating behaviour. Some
have chosen to use the term “mind” for what | heaied “B-consciousness” and
“C-consciousness” (see, for example, the quotatiédh2.4 below). | will return to this
issue in chapter 3n this chapter | set out the initial evidence ioy claims, drawing on
three sources. Further evidence will appear in tene) where | examine the
implications of two distinctortical visual pathways in the human brain.

The first source discussed in this chapter is ¥peemental evidence from split-
brain patients. These are patients whaseus callosum — the link between the two
cerebral hemispheres — was severed in order tcowver severe epilepsy. The second
source is evidence about the evolution of the baaih of consciousness. The third
source is human behaviour, and instances whereoteistence of both forms of
consciousness, or the absence of one form of counsess, provides the best
explanation for that behaviour.

NOTE:

In this and the following chapter | make frequesg of the term
‘perception’. This should be understood in a gelnease as referring
to the conscious recognition of what we see. Irptdrad | will claim
that the term should have a more limited use.

2.1 The evidence from split-brain patients

In this part of the chapter | review the evidertta has accumulated over the past fifty
years concerning the consciousness that split-ipatients demonstrate, whether they
are using their right or their left hemisphereegimn with a brief historical survey,
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before reviewing some of the empirical findings émeir implications. | conclude this
part by showing that the differences between treettamispheres can be explained by
the presence of B-consciousness in the right hdrargp and C-consciousness in the left
hemisphere.

2.1.1 The historical background

In the 1960s several patients suffering from a ef@m of epilepsy underwent
commissurotomy, a medical procedure that seversabepus callosumThis separated
the two cerebral hemispheres, so that informatandno longer pass between them,
and the surprising fact is that for the patientsoesned life went on — after recuperation
and minus the epilepsy — without significant chanigeey could navigate the world
around them, read and write, and generally behkgdHose of us with the link between
the hemispheres intact.

However, when these patients were studied morelgios very different picture
emerged. These studies were undertaken initiallRdyer Sperry and his colleagues,
and resulted in him being awarded the Nobel PriZzéhysiology or Medicine in 1981.

In his acceptance speech, Sperry reminded his rel@f the classical view of a
“leading, more highly evolved and intellectual le&misphere and a relatively retarded
right hemisphere . . . lacking generally in higbegnitive function” (Sperry 1981, p 1).
However, after reviewing the evidence from spliéibrpatients he presented a different
picture.

Each brain half . . . appeared to have its owgelgrseparate,
cognitive domain with its own private perceptuabming and memory
experiences, all of which were seemingly obliviofisorresponding
events in the other hemisphere . . . Each hemispher

.. . appeared to be using its own percepts, meantaes, associations
and ideas . . . each could be shown to have itsleaming processes
and its own separate chain of memories, all of smugssentially
inaccessible to conscious experience of the otherigphere.

(Sperry 1981, pp 2 & 3).

In his brief biography of Sperry, published on Mabel Prize web site, Horowitz
(1997, p 3) quotes Sperry as saying of the rightigehere that it is “a conscious system
in its own right, perceiving, thinking, rememberjmgasoning, willing and emaoting, all
at a characteristically human level”. Horowitz emas biography by claiming that “the
discovery of the duality of consciousness . . .nggkeup whole new fields of brain
research, and these are now being worked by a eaergtion of biologists, and, of
course, philosophers” (ibid).

Despite Horowitz’s claim, if you were to look thigluintroductions to the
philosophy of mind, or philosophy of psychologybpshed since 1981, or survey the
philosophical literature of the past forty yearsywvould find remarkably little reference
to Sperry’s findings. | have found two papers oa philosophical implications of
discoveries about split-brain patients dating ftbm seventies: by Nagel (1971) and
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Puccetti (1973). Either most philosophers have neetkin ignorance of the evidence
from split-brain patients, or they have concludeat it is irrelevant.

SUMMARY Experimental data from split-brain patients reveal
consciousness and cognition in both hemispheresseltiata have
been mostly ignored in the philosophical literature

Before | review the detailed experimental evidefmoen split-brain patients, |
will consider one possible explanation for suctoaatusion.

2.1.2 The relevance of split-brain evidence

It might be claimed that creature consciousne#isanntact brain is a single function
with its neural correlates shared between the h@mres. The fact that the neural
correlates of some functions are limited to oneibphrere — Wernicke’s area correlating
with understanding language, for example — doesn&an that all such functions must
be limited to one hemisphere. Perhaps, it miglgehe, a unitary consciousness shared
between the hemispheres is severed whendipmus callosunis severed, but the
separate parts retain sufficient functionality émtinue to operate, albeit at a reduced
level.

If this were the case, then evidence from splitrbpatients would be irrelevant
to our understanding of consciousness in the ntgjofihumans with intact brains.
However, the evidence from evolution and from edagyhuman behaviour, which will
reviewed in the rest of this chapter, both poinhifact that consciousness was separate
in split-brain patients before their hemispheresengeparated.

The evidence from split-brain patients should tfeeebe assessed with an open
mind, assuming that the case for dual consciousnebe undivided mind will be made.
What commissurotomy provides is the opportunitgxamine each centre of
consciousness independently. | begin my revievhefvidence with some features of
the mind that are divided between the hemispherdsei intact brain.

SUMMARY Whilst it might be claimed that a single unified
consciousness shared between the hemispheresdedihy
commissurotomy, the evidence from evolution andhfeveryday
human behaviour denies this possibility.

2.1.3 Visual input and motor control

In this section | consider two areas of mental psstng — visual input and the control of
bodily movements — that are divided between thehltemispheres in the intact brain.
When the hemispheres are divided, therefore, we ttesopportunity to assess their
operation independently.
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The right cerebral hemisphere receives visual flata the left visual field (the
left hand side of each eye), and the left hemisphereives visual input from the right
visual field (Gazzaniga et al 2002, p 152). Thétigemisphere maps somatosensory
inputs from, and motor commands to, the left sidéhe body; the left hemisphere does
the same for the right side of the body (ibid, gpa®). In the intact brain the output
from the visual processing in each hemispheraisstnitted to the other hemisphere via
thecorpus callosumand commands controlling the movement of the ladybe
passed between hemispheres in the same way (see 2§ on page 52).

One result of this arrangement is that objectsbeapresented in the visual field
in such a way that the initial processing of theual information takes place in one
specific hemisphere. If an object is displayed spl-brain patient in such a way that it
is located in the left visual field, the visual utps received by the right hemisphere. In
tests, the patient is unable to name the objeetn(éwough they have understood the
verbal instructions they received — see 2.1.4 bglbut if a list of words is displayed,
including the name of the object, then the patie@able with their left hand to indicate
that name.

By contrast, if an object is displayed in the rigtgual field and is thus perceived
by the left hemisphere, a split-brain patient haslifficulty in naming the object in
speech. | will return to the issue of language thiedwo hemispheres in the next section,
but at this point | focus on the evidence for camssness. In both of these cases there is
evidence of perception (they see the object) aasoreed behaviour (they are able to
communicate their identification of the object)dahe combination of perception and
reasoning is proof of creature consciousness.tén ections | will discuss the
relationship between language and consciousnedsyiflireview further experimental
data from split-brain patients. For the moment, &esv, | return to the subject of motor
control.

Motor control is organised hierarchically (Gazzangg al 2002, pp 451ff), and
in general terms we can break it down into threpststrategic planning, tactical
planning and implementation. The first stage c&e fdace in either hemisphere, but
implementation (and probable tactical planninglisés the contralateral hemisphere.
(That is why the patient described above used tbftihand to point out the name of
the object visible to their right hemisphere.) Eende will arise in chapter 3 for a
specialised Action Command Module (ACM) in the leémisphere, but as the above
experiment demonstrates, actions can be planni inght hemisphere as well.

The control of actions in either hemisphere isaorhpletely independent,
however. In one experiment, individuals were askedraw two simple images
displayed separately in each visual field, usinthlt@ands simultaneously. Brain-intact
participants could only complete the task if theges were either identical or mirror
reversed, but split-brain patients were not limitethis way (Gazzaniga 2000, p 1299).

There could be a number of explanations for th&dition revealed in brain-
intact participants, and further work is neededhoose between them. One possible
factor is a reduction in the resources availabléaleft hemisphere for visual
processing, perhaps created by the developmeangtibge (see 2.1.5 below).
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SUMMARY in the undivided brain, the two hemispheres provessl
input from the contralateral side of the visualdjeand control
movement in the contralateral side of the bodysTact allows
experimenters to isolate how each hemisphere itzlmlin patients
responds to visual input. In the undivided braia ¢ntrol of bodily
action exercised by each hemisphere is limited vitvendifferent
courses of action are involved.

2.1.4 Lanquage and the two hemispheres

As has been shown in the previous section, spditalqpatients can understand
commands using their right hemisphere, and canheseleft hand to select the name of
the object being presented to that hemisphere.chikl be taken to show that the right
hemisphere has linguistic abilities, and that cqosatly split-brain patients using their
right hemisphere are C-conscious, but this woulduggest — be to misinterpret the
evidence.

Language comprises very much more than the abiligttach labels to objects,
or to properties of objects, such as colour. Mamynals use sound to communicate but
few, if any, possess language. Recognising thattanm of marks on a piece of paper
correlates with a particular object does not comigtireading: especially when that
correlation was learned when both hemispheres stédrénked. Language involves the
ability to combine words, or to recognise combioiasi of words, in order to convey
meaning.

There is no evidence that split-brain patientsgisireir right hemisphere can do
anything like this: their abilities are not muchma@advanced than a dog that learns to
obey spoken commands. In one test of split-braiepts, the right hemisphere was
shown two words in succession, and the patientasked to point to a picture
illustrating what they had read. Shown the wordsn“pand “water”, for example, the
patient was unable to select a picture of a p#&dfivith water (Gazzaniga et al 2002,
p 414). In a similar test, the patient was askesktect one word from a list of six that
linked two words previously displayed. Shown the twords “pin” and “finger”, the
patient was unable to select the term “bleed” ftbmlist of options (ibid, p 680).

| conclude, therefore, that the right hemispherspiit-brain patients lacks
language. Sperry (1981, p 2) reports this hemigpteebe “mute and agraphic”
although “able to comprehend, at a moderately agél, words spoken aloud by the
examiner”. This is a clear contrast to the left rggrhere, which shows no problems in
both using and understanding language. This diff@detween the hemispheres has a
number of implications, and one of these will be thpic of the following section.

SUMMARY Although using their right hemisphere split-braatipnts
can understand simple verbal instructions, and imaibgects with the
written form of the name of the object, this fallort of genuine
linguistic ability.
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2.1.5 Dissociations in visual processing in the tvemispheres

It appears that one of the results of developinguage in the left hemisphere was the
loss of some of the resources originally devotethat hemisphere to visual processing.
The result is that there are some visual discritiona that can be made by the right
hemisphere but not by the left (Gazzaniga 200@B@115). When only part of a shape is
visible, the brain can complete the whole shapepnocess called “amodal
completion”. Given the picture shown in figure Bdlow, both the left and right
hemispheres in split-brain patients can identifyethler the centre white block is thick
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Fat central white shape Thin central white shape

Figure 2.1: Recognising underlying shape: case 1

However, if the picture is modified by completirigetoutline of the white
triangles (see figure 2.2 below), then the left tspinere in split-brain patients cannot
differentiate between the fat and thin shapes,swiile right hemisphere can do so.
Since experiments with mice suggest that they sapes by amodal completion (ibid,
p 1305), this ability appears to have evolved kefbe specialisation of the
hemispheres ihomo sapienswvhich resulted in its loss from the left hemisghe
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Fat central white shape Thin central white shape

Figure 2.2: Recognising underlying shape: case 2

Another test with split-brain patients (Gazzani@@@, p 136) also shows a clear
difference between visual processing in the twoikpheres. In this test two square
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frames are presented in a single visual field wigmall icon in one of the corners in
each frame. In one version of the test, the ppdrtis had to decide whether the two
icons were in the same location (the “spatial”)ta@atthe other version, they had to
determine whether both icons were the same (thentity” test). The left hemisphere
appeared slightly better than the right at thetitietest, but the right hemisphere
performed significantly better at the spatial téistvill return to this issue in chapter 3.)
The experimenters interpret this result as beimgistent with the idea that the
evolution of language in the left hemisphere hasilted in the loss of some
visuospatial abilities it once possessed (ibid).

SUMMARY The right hemisphere is significantly better thiaa feft in
several types of visual discrimination, perhapsabse the develop-
ment of language took over left hemisphere resaupceviously used
for vision.

2.1.6 Dissociations in reasoning in the two hemésph

There is also a difference in how each hemispher®pns in tests involving
recognising whether a stimulus had been previgm&gented. The left hemisphere is
prone to more errors, falsely identifying simileams as being the same (ibid,

p 1313). This appears to be related to a signifiddference in how stimuli are
processed. It appears that the left hemisphergaases stimuli and theorises about
them. Thus if a spoon is presented to the left Bphare, this may be stored not simply
as “spoon” but also as “cutlery”. If a fork appekater this is also categorised as
“cutlery” (as well as “fork™) and may then be wrdngdentified as a previously seen
item. One of the results of this difference in hitne two hemispheres process visual
information is that information about inputs in fleé visual field reaches
B-consciousness more quickly than information algpaits in the right visual field
reaches C-consciousness.

The theorising and problem-solving abilities of tei# hemisphere may be
associated with a specialised module named therfirgter Module” (ibid, p 1316),
which was originally identified as a result of g&esh split-brain patients. In one test, a
picture of a chicken claw was displayed in the trighual field (processed by the left
hemisphere) and a snow scene was displayed iefthadual field (processed by the
right hemisphere). An array of pictures was thexted in front of the patient (ie,
accessible to both hemispheres). Asked to choos@imtures associated with those
previously displayed, the patient chose a chickih ks right hand (controlled by the
left hemisphere) and a shovel with his left harah{mlled by the right hemisphere).

Although the link between snow and shovel may Haeen obvious to the
patient’s right hemisphere, the left hemispherentitihave access to the original snow
scene, nor to the logic that had led to the seleaif the shovel. When asked why he
chose the chicken and the shovel, the patient’sadiate response was that “the
chicken claw goes with the chicken, and you nesklasvel to clean out the chicken
shed” (ibid, p 1316). It should be noted that thizgs not presented as a tentative
explanation of what had happened, but as an imneedral accurate statement. In part
2.3, 1 will discuss evidence for similar behavieurere the brain is still intact.
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The existence of the Interpreter Module and thesequent difference in how
perceptual inputs are processed in the two hemisphas other implications. It has
been shown that after commissurotomy the discoeddeft hemisphere retains the
problem-solving abilities of the intact brain, whas the right hemisphere shows a very
marked deterioration (ibid, p 1315). This is cetent with the left hemisphere having
the complex reasoning skills associated with theelbgpment of language, and the right
hemisphere having more limited reasoning abilities.

SUMMARY The left hemisphere includes a specialised modtie—
Interpreter Module — that seeks to form theoriesualsensory inputs.
This can lead to errors when asked to decide whathebject has
been previously seen. When unaware of right herergpleasoning, it
can lead to confabulation. The left hemisphere gpld-brain patient
retains the intelligence of the intact brain, the tight hemisphere
shows a significantly lower intelligence.

Having reviewed the evidence for a number of ctitherences between the
abilities associated with each of the hemisphérasy now in a position to determine
the form of consciousness located in each hemisphéis is the topic of the following
section.

2.1.7 The duality of human consciousness

The differences in the roles of the two hemisphergish have been identified in split-
brain patients appear to bear out not only thercthiat humans have a centre of
consciousness in each hemisphere, but also the thait the two hemispheres have
distinct forms of consciousness. Whilst consciegshin the right hemisphere is
superior in “some perceptual and attentional skatsl perhaps also emotions, it is poor
at problem-solving and many other mental activit{@sd): it is a basic form of
consciousness that humans share with other anirmdsgconsciousness.

The form of consciousness found in the left hemesplof humans is associated
with the ability to categorise and theorise abbetrtperceptual experiences, and to
excel in problem-solving tasks. These skills aoatpanied by, perhaps in some way
depend on, the ability to introspect and to reperbally on the results of that
introspection. These factors provide the evidencéehfe presence of C-consciousness.

SUMMARY B-consciousness resides in the right hemisphere and
C-consciousness in the left (see Claims 1, 2 amwl 3ages 26 & 27).

If both forms of consciousness exist in modern msnahose brains remain
intact, (an issue to be discussed more fully in p&), then there should be evidence of
their separate evolution. That is the topic ofrie&t part of the chapter.
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2.2 The evolution of human consciousness

In this part of the chapter | draw on evidence fitowl making to demonstrate the
presence of reasoning, and thus of consciousmepgmates and early hominids. |
then summarise the evidence for a major evolutppnhange irhomo sapienthat
resulted in the specialisation of the cerebral spimeres and the development of a new
form of consciousness. | start with a very brialvey of the evolution of the brain.

2.2.1 The evolution of the brain

It took some four and a half billion years of exaa to get from the first unicellular
organisms to the beginnings of a brain in multidell organisms (Joseph 1996, pp 1ff).
This primitive brain continued to develop until tivthe coming of the reptiles, we find
some clearly defined areas that are familiar tddagtudents of human neurology.
These include thbrainstem, thecerebellum, and those areas that form the major part
of thelimbic system — theamygdala, the hippocampus and thehalamus.

Thereafter the evolution of birds and mammals feegontinuing enlargement
of theneocortex, until it reaches its maximum size in humans. é&he point during this
process consciousness began. Although there are casas of parallel development in
different evolutionary lines, there is no reasodaaoibt that consciousness in humans
evolved from more primitive forms of consciousngseur primate and early hominid
ancestors.

2.2.2 Consciousness in wild chimpanzees

Chimpanzees in the wild use simple tools constdufstam plants to gain access to ants
and termites as a source of food (Bermudez 2068, -pciting Byrne 1995). For ants,
they select a stick that is several feet long &wed strip off the leaves and leafy stem.
For termites they select a much shorter and mesgbile wand, from either vines or
twigs, and chew the end. The tools are selectdgepared at some distance, both
spatially and temporally, from the location whereyt will be used.

It has been suggested that this behaviour is inaatethat no genuine thought is
involved (ibid, p 126), since chimpanzees bornaptivity are seen to poke long thin
things into holes. But, points out Bermudez, thisores the fact that chimpanzees
construct the appropriate tool for the type of foloat they are seeking, and that they do
so well in advance, ruling out claims of trial agvdor.

This chimpanzee behaviour provides evidence ofgptian of both the presence
and the properties of the sticks that are choddelef that the treatment they give the
selected stick will create the appropriate took afesire to obtain food, and of choice
between ants and termites as the target food solineecombination of these
perceptions, desires and beliefs is evidence sbreag, and therefore of conscious-
ness. Since chimpanzees lack language, we havwadenee to support a claim of
C-consciousness, but can be confident of identiffBrconsciousness.
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SUMMARY Wild chimpanzees choose whether to search forants
termites, and construct the appropriate tool. Tdear evidence of
creature consciousness, and suggests that hunterged this form of
creature consciousness from their animal ancestors.

2.2.3 Consciousness in early hominids

A similar case for reasoning (and therefore consness) can be made for tool-making
homo habilis the forerunners dfiomo sapiensBermudez describes the process as
follows:

Considerable technical skill is required to makead-axe. Since the
hand-axe is symmetrical, the flakes need to be vechérom alternate
sides. Each nodule is different. With differenestes and fracture
lines, and the toolmaker needs to keep in minceaip goal and
adjust his blows accordingly. The force of the daveeds to be
precisely calculated. The entire process is higbiyplicated and
dependent on constant feed-back. A highly develdmed of
instrumental rationality is at work here, feedingpiaction.
(Bermudez 2003, p 127)

Here again we have clear evidence of perceptidrefb@and desires being
integrated by reasoning to produce reasoned bealvawand thus providing evidence for
consciousness. As with the chimpanzees, the esgdpoints to B-consciousness.

SUMMARY Evidenceof tool-making by early hominids is evidence pf
creature consciousness. This confirms that hunrdiesited creature
consciousness from their ancestors.

With evidence for B-consciousness in primates arftbmo habilis we are
justified in assuming thatomo sapiensiherited B-consciousness. But a major change
occurred during the evolution bbmo sapiensand this will be the subject of the
following section.

2.2.4 Evolution of consciousness in homo sapiens

This evolutionary change in human consciousnes®&as described by Joseph
(2008a) in the following terms:

With the appearance of language, profound artestpression, self-
consciousness and right and left brain functiopatglisation, a
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schism had formed in the psyche of man. Whereagdéiere had
been a more or less unified mind, now there wassaand additional
form of mental processing which also gave birth tothe capacity to
reason and form complex thoughts. By at least TiDy@ars ago . . . a
fragile and minimally developed linguistic conscoess probably
emerged from what had been the original mindThis original mind
has not been discarded, however. Rather, as theréefi became
increasingly associated with language and lingutnsciousness, this
original mind appears to have also evolved andatebecome more
intimately associated with the right cerebral hgrhese. It is probably
for these reasons that among modern human behegsght
hemisphere is associated with the presumably maretiye
unconscious whereas the left brain maintainghe more recently
evolved, language-dependent, conscious mind. (Add@@Ba, p 3)

| will raise objections (see below) to some detalthis description of human
evolution, but | take the general picture to beusate. Joseph is saying that the mind
(and I take it that mind includes consciousness)itbmo sapiensherited from its
ancestors, became restricted to the right hemispldongside it there developed a
faculty in the left hemisphere associated with leagge, which Joseph terms “the
conscious mind”.

Joseph'’s terminology is in line with that used lbggonents of the Dual System
(or Two Minds) Theory, mentioned in chapter 1, whidentifies two separate systems
in the human brain — one conscious and one unawnsct his use of the term
‘unconscious’ appears to relate to the sense eCtoonscious’, and means simply that
the “unconscious” mind cannot introspect its states cannot report their presence or
their contents verbally. If Joseph were right iairling that the “mind” now limited to
the right hemisphere is not conscious, then edhénals are not conscious (despite the
evidence quoted above for chimpanzee consciousaebs)nans lost consciousness in
the right hemisphere when they gained a new foregongciousness in the left hemi-
sphere. The evidence from split-brain patientsrifeshows that this is not the case.

| therefore reject the claim by both Joseph and Mumds theorists that the

mind associated with the right hemisphere is uncions. | also reject Joseph’s claim
that the capacity for reasonipgr seis associatewith this evolutionary change. | have
already provided evidence for reasoning both bynplainzees and early hominids. The
parallel developments in the left hemisphere thak {place as part of the specialisation
of the two hemispheres, including language ancclagisulted in the ability in indulge
in far more complex forms of reasoning than hadipresly been possible, but did not
introduce the ability to reason.

The fact that animals and early hominids were donisg and that this
consciousness pre-dates the evolutionary changamthat resulted in the
development of language, means that this origiorah fof consciousness is what | have
termed B-consciousness. Joseph’s claim that B-oaunstess became restricted to the
right hemisphere is borne out by the evidence fspfit-brain patients. The
development of a new and more sophisticated foroongciousness in the left
hemisphere, including the capacity for languagekmthis as C-consciousness.
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SUMMARY in the course of human evolution, alongside the
development of language, there developed a foraneafture
consciousness associated with language and lorated left
hemisphere. The form of creature consciousnessiiatidrom our
animal and early hominid ancestors became resirtotéhe right
hemisphere.

| turn now to the third source of evidence for taistinct forms of
consciousness: instances of human behaviour. Sbthes dbehaviour arises in
experimental conditions, but much of it arisesvergday life.

2.3 Evidence from intact-brain human behaviour

In this part of the chapter | examine various ins&s of human behaviour where the
fact of two distinct forms of consciousness prositiee best explanation. | start with the
experience referred to as “driving on automatiotpjlbefore reviewing some
experimental data which reveals B-conscious behlavisulting from reasoning that is
unavailable to C-consciousness. After a case @réssed memory”, | end this part

with issues relating to sleeping and dreaming.

2.3.1 Driving on automatic pilot

In this section | compare the experience of “dmvon automatic pilot” with the actions
of people in the throes offeetit malseizure. | conclude that the former case is
illustrative of the presence of both B-consciousreasd C-consciousness, but not the
latter.

SCENARIO 2.1

Imagine the situation. You are on your way homeradtriveting
philosophy seminar and considering an importantexwiting train of
thought. You suddenly become aware that you haga baving for
several miles without any awareness of the roadlaadtraffic on it.
Since your passenger has not screamed in feasiac& you have not
had an accident, it has to be assumed that youswnaessfully
negotiated your way around other vehicles, respbnaléraffic lights,
taken the correct route at several junctions, aremlly behaved as if
you were aware of your surroundings.

The fact that you were aware of your philosophfaatinations and can both
recall and report them is clear evidence of C-cimusness. But your inability to recall
or report on your actions in driving the car shaket these actions, and the reasoning
behind them, were not C-conscious. Is this theesfocase of driving subconsciously?
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In chapter 1, | drew a distinction between subcmscand B-conscious
behaviour. For behaviour to be subconscious it @géal show evidence of thought
involving higher order representations and compéasoning, and neither of these is
necessary to explain the thought processes cangraltiving. There is therefore no
basis on which to view it as subconscious behaviboere are, however, grounds for
regarding driving in this situation as being B-aonss. This becomes clear when
driving on automatic pilot is compared with drividgring an epileptic seizure.

Searle (1990, p 635 cited in Block 1997, p 399) esak different claim. He
distinguishes between “unconsciousness” and “perglltonsciousness”, and claims
that the driver in this situation is peripheralynscious of the road conditions but is not
paying attention to them. “It is simply not trué&g says, “that | am totally unconscious
of these phenomena. If | were, there would be &icmh (ibid).” However, as Block
(1997, p 397) points out, this is in conflict wllearle’s later claim that a person who
suffers gpetit malseizure but continues to drive home without craglis totally
unconscious (Searle, 1992, pp 108-109).

Both Block and Searle are citing Penfield (1975pwaports a number of case
studies of patients sufferimgetit malseizures who continue with activities such as
playing the piano, walking home or driving their.cdan Gulik (1989, p 220) cites
Penfield’s work before summarising what happersuich cases by saying that “the
patient suffers a loss of conscious experiencba@mphenomenal sense although he can
continue to react selectively to environmental atitn Block (1997, p397) takes the
opposite view, claiming that theetit malsufferer remains phenomenally conscious but
loses access consciousness. For Block, the fadhalriver in the throes of a seizure
does not crash, and that the pedestrian “threadsdy” through the crowds, is proof
that they are conscious.

In chapter 4 (section 4.1.2), | will propose anlarption for how someone can
continue to drive along a well-known route, andidwather traffic in the process, whilst
in the throes of an epileptic seizure (and botiBurenscious and un-C-conscious).
What the driver in these circumstances cannot respmare red traffic lights (Penfield
1975, p 39). A red traffic light is not a physicdistruction: it is a conventional signal
that requires reasoning to interpret. Since owredon automatic pilot correctly
responds to that signal, he clearly is reasoninpistherefore conscious. This must be
a case of B-consciousness, since both C-conscissisme subconscious behaviour
have already been ruled out.

At this point I will claim that in the case of ding on automatic pilot the best
explanation is that the person concerned is thinkimout something other than their
driving C-consciously, and is driving B-conscioushhis explanation is consistent both
with the facts of the particular situation, andhwtite broader picture of two forms of
consciousness existing side by side in the humaim.br

SUMMARY Driving on automatic pilot can be understood asidg
B-consciously whilst thinking about something elseonsciously. It is
to be distinguished from continuing to drive durengetit malseizure,
since in the former case the driver obeys traffjutk, but in the latter
does not.
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2.3.2 Consciousness and visual perception

The evidence from split-brain patients cited intfzat above makes clear that each
hemisphere can have perceptual experiences; dral/éoa perceptual experience that
results in reasoned behaviour is to demonstratecomumsness. In this section | make the
case that independent visual perception and camswess can be identified in everyday
human behaviour.

One of the findings from studies of split-brainipats is that the right
hemisphere processes visual inputs more quickly tie left, so that they reach
B-consciousness before they reach C-consciouskesp.that in mind as you read the
following scenario.

SCENARIO 2.2

A soldier is on patrol in a city in one of the waid trouble spots.
As he makes his way down the street he suddenty, lzadd he
brings his gun to bear on a rooftop across thestfé/hat’s up?”
asks one of his comrades. “I must have seen songetim that
roof over there,” the soldier responds. “I'm noteswhat. It might
have been the sun catching something metallic. &g/ would |
have raised my gun?”

In this scenario the soldier responds to somethengees, but he cannot think
about or verbally report the content of his peraapéxperience. He can report that he
was on patrol, he can describe the street downhaieovas walking, and he can report
that he was carrying a gun. All of these are C-cimnss experiences. He can also report
that he brought his gun to bear on a target, buaheot report what he saw on the
rooftop or the reasoning that led him to bringdus into readiness: he can only
speculate on these experiences. So either it waseaof subconscious reasoning or of
B-conscious reasoning.

There is no justification for assuming that his@ts were subconscious. The
thought process that led to him raising his gursdo® demand higher order
representations or complex reasoning, which arelé¢fiaing features of subconscious
behaviour. The fact that he reacted in a reasorather to a visual input is consistent
with B-consciousness. | take this to be anothee gdsere the coexistence of both
B- and C-consciousness provides the best explamatio

SUMMARY There are circumstances in which we respond
B-consciously to stimuli of which we are not C-coiosis.

From a case that illustrates independent visuagption and reasoning, | turn
now to a case of independent memory and an aciseal @ B-conscious reasoning
causing behaviour that could not be explained Gcionisly.
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2.3.3 Consciousness and memory

Sperry (1981, p 2) reached the following conclugrom his study of split-brain
patients. “Each brain half,” he says, “appearelaee its own, largely separate,
cognitive domain with its own private perceptuaiming and memory experiences.” In
this section | review a case of a B-conscious peivaemory experience.

Memory can be divided into two broad categorieslatative and non-
declarative. The latter term describes memoriesvileacannot consciously retrieve,
such a how to ride a bike. My concern in this sects with declarative memories:
those that we can access consciously. Declaratéraaries are divided into two kinds:
semantic and episodic. The former are those tleastared using language: not just
words and their meanings, but any information ihatored verbally. Episodic
memories are those that are stored without th@ia®rds: memories of what it felt
like to kiss your first girlfriend, or your memoof a piece of music.

Many memories are interwoven: you hear a pieceusdicnand recognise it, and
you are able to identify its name and the compdsemething triggers a memory of
your first girlfriend’s name and that leads to ameey of your first kiss. Often,
however, we falil to join the links. We hear a pie€enusic and recognise it, but we
cannot remember its name, or the name of the coenpd& can clearly recall our first
kiss, but cannot remember our first girlfriend’smea There are also some memories
that are only stored episodically, because theréxpee occurred before we acquired
the language skills to store it semantically. Sen@mories are sometimes termed
“repressed memories”, but the problem may not lvéllingness to retrieve them, but
rather inability.

Since language is related to C-consciousness agudisitic processes are located
in the left hemisphere, semantic memories are fdramel retrieved C-consciously.
Lacking the need for language, episodic memoriaseastored and retrieved
B-consciously. As Joseph (2008b, p 1) puts ittt halves of the brain “may not only
perceive things differently, but have different nueras triggered in response to those
perceptions”. The following case study is concemvét behaviour brought about by
B-conscious episodic memory, in the absence ofid@ous semantic memory.

SCENARIO 2.3

When Carol was a little girl she was molested oresd occasions
by her uncle. The first time she was nearly 4 yeddsand had been
sitting next to her uncle on the couch when he begatroke and run
his fingers through her hair. He continued thisaactvhile he cajoled
and intimidated her into performing fellatio. Heldhis to her on ten or
more occasions over a one year time period untihbeed away.
Somehow she managed to forget all about this maity years later
while in college.

She was in bed with her boyfriend and they hadfjosthed
making love when he began to stroke and run hgefimthrough her
hair. All at once she began to panic, became dpys¢erical, and
started crying and trying to strike her boyfriefithen grabbing up her
clothes and quickly getting dressed, she ran framapartment.
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For the next several weeks she refused to talkno ung up
when he called her, and began to feel an overwhegliaversion
towards men. She sought counselling, but to nd.avai

It was only a year later while watching a moviet tihe entire
memory of what had happened to her, so many yedose)
unravelled. In the movie a man walked into a crygirtjs bedroom
and while trying to soothe her began to brush andhis fingers
through her hair. Immediately Carol began to fegjrg and upset, and
then she remembered. (Joseph 2008b, pp 1-2)

There can be little doubt that Carol’s actions weeeresult of what happened to
her as a four-year-old. Since her uncle’s behaweas not followed by flight, it does
not seem appropriate to view her later actionsRRawovian response. It might be
claimed that her response to her boyfriend’s aattas emotional, and not conscious. |
will discuss right-hemisphere emotional responeeshapter 4 (section 4.3.3). Based on
that analysis, getting dressed was B-consciousviairawhich implies B-conscious
reasoning and B-conscious access to the memomgratuse.

As a four year old, Carol lacked the language talide to store what happened
as a semantic memory, with the result that it cowitlbe recovered C-consciously.
When her boyfriend’s action stirred the episodiamoey it was only accessible
B-consciously. This explains why she could not akpher actions, even to herself. But
then it appears that while watching the film — bBtbonsciously and C-consciously —
she could form a link between the episodic expegdreing depicted and the semantic
representation of that experience, and this pravitle key to C-conscious access to her
episodic memory of what had happened to her ada Gline mechanisms involved in
this, and the whole issue of “repressed memora® outside the scope of this thesis.

The significant issue is that when her boyfriendlgtd her hair it triggered a
memory that was only accessible B-consciously,r@rdgsubsequent actions were the
result of B-conscious reasoning. She was C-consa@abthe time, but both the memory
and the reasoning were not C-consciously accessible

SUMMARY In certain circumstances we can respond B-conslgidois
a stimulus because of a memory that we can access&iously but
not C-consciously. We are then unable to introspiexteasons for, or
explain, our behaviour.

In the next two sections | review two experimentsvhich | will claim that
B-conscious perception and reasoning, inaccessilfieconsciousness, provide the best
explanation for the outcome.

2.3.4 Choosing and confabulating

In this section | review an experiment in which gaticipants were asked to choose
between identical objects and, when required tda@xpheir choice, then confabulated.
| point out the similarity to the behaviour of disprain patient, and suggest that this is
evidence of B-conscious reasoning that was inatiesS-consciously.
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Nisbett & Wilson (1977) report an experiment in efhsubjects were confronted
with four identical pairs of stockings (laid outanine) and asked to select the best pair
(ibid, pp 243-244). Once they had made their chdloey were asked to give their
reasons. In actual fact, there was a very stroag toi selecting the rightmost pair of
stockings (a factor of almost four to one compawéd the leftmost pair), but position
wasneverspontaneously mentioned when the subjects gaverdasons. Indeed, most
subjects, when subsequently questioned, deniedt fhlatyed any part in their decision.

Nisbett & Wilson do not provide an explanation flois result, but one can be
provided based on the existence of both B-consnesssand C-consciousness. There
were no differences between the pairs of stockygshich to discriminate between
them, using the data available to C-consciousidsssubjects were therefore unable to
make a C-consciously reasoned decision as to tteghe, but could have made a
C-conscious random selection. The fact that thdyndt report a random choice shows
that this did not happen.

Instead, we see behaviour that is a close patalldlat reported in 2.1.6 above.
In that case, a split-brain patient, whose left ispimere does not have access to the
choices made by the right hemisphere, confabutateseasons for a choice of which he
only becomes C-consciously aware after it has bege. The fact that in this latter
case the participants confabulated the reasortbdorchoice shows that they had no
C-conscious awareness of their reasoning thabldget choice, only of the result of the
choice.

| suggest that the best explanation for this behavis that, unable to make a
C-conscious reasoned choice, the selection was Bradasciously. We — like them —
cannot access their B-conscious reasoning, butwenéer from the results that position
played a significant role, so it was not random.

SUMMARY In an experiment where participants had to choose
between identical objects, they confabulated tlegisons. The best
explanation is that the choice was made B-conshidamce there was
no basis for a C-conscious choice), and that ureafihe
B-conscious reasoning, the Interpreter Module maaeeasons.

| will turn now to a more recent study that alsgg@ests that decisions to act may
be made B-consciously when there is no basis @icanscious reasoned decision, and
only subsequently does the result of that decistach C-consciousness.

2.3.5 B-conscious decision making

Soon et al (2008) report an experiment in whichesttb view a computer screen,
displaying a letter, updated every half second. Jiigects are asked to press either of
two buttons (one to the left with the left forefergor one to the right with the right
forefinger) at their own instigation. After theyweapressed a button they are asked to
indicate which letter was displayed when they cansty made their decision. During
this whole process their brain activity is beingmtored. The experimenters report that
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the choice of which button the subject’s would presuld be determined from brain
activity well before the time at which the subjecported their awareness of the
decision.

The decision to press one of the buttons did reptire any reasoning using the
visual data available on the screen, and therenwdmsis for a C-conscious choice of
which button to press. As in the previous cass, fibt unreasonable to suppose that the
decision to press a particular button was maderaaously, and only subsequently
recognized C-consciously — perhaps by detectindpdloily preparations for the
movements required to fulfill the decision.

This scenario would explain how the experimentezsevable to identify which
button would be pressed well before the point atiwkhe subjects reported their
conscious decision. Although it is undoubtedly tiua there will be brain activity that
is a precursor to conscious decisions, it mak#s §ense to suppose that that brain
activity includes the outcome of the decision -esslwe are to abandon any idea of our
making free choices. By recognizing that theretimnes when decisions are made
B-consciously and are only subsequently identi@edonsciously, we can retain our
sense of free will and at the same time explain ti@rdecision could be identified by
brain activity prior to C-conscious awareness efdlecision.

SUMMARY In an experiment participants identified the pamtime
at which they had made a choice, but concurremt lsans gave
evidence of the choice significantly earlier. Thestexplanation is that
the choice was made B-consciously, and then rezedni
C-consciously.

It might be claimed that focussing on experimesilations or a case of
childhood trauma is a long way from making the daséwo forms of consciousness
existing side by side in everyday life. But slegpart of everyday life, and in the next
two sections | consider how we can distinguish leetwtwo forms of consciousness in
relation to sleep. | begin with the difference betw sleep and coma.

2.3.6 Distinguishing between coma and sleep

In this section | point out the significant diffexees between being asleep and being in a
coma, although these states are often equallyibescas cases of unconsciousness. |
will argue that the difference between them casib®ly explained by the distinction
between B-consciousness and C-consciousness.

In the opening chapter | made reference to Rosksttlaim that “to be
conscious a person or other creature must be asraksentient” (Rosenthal, 1997,
p 729). This, of course, implies that to be asledp be unconscious. Searle makes a
similar point when he says that “by ‘consciousnéssmply mean those subjective
states of sentience or awareness that begin whewakes up in the morning from a
dreamless sleep and continue throughout the dalyomet goes to sleep at night, or falls
into a coma, or dies, or otherwise becomes, asvmkd say, ‘unconscious™ (Searle
2002, p 7).

47



Consciousness and Vision in Man: Where philoso@s/done wrong

| will return to Searle’s point about “dreamlesseg)” in the next section, but for
the moment | want to focus on his claim that gdimgleep, falling into a coma, and
dying are all ways of ceasing to be consciousilliskow that in doing so he fails to
account for significant differences between beislgep and being in a coma:
differences that are easily explained by the dititam between B-consciousness and
C-consciousness.

Imagine a hospital ward with two patients: onenigicoma, the other has
recovered from a coma and been pronounced constiouis fast asleep (and not
dreaming). There is clearly a difference betweentto patients. If the fire alarm goes
off, the patient who is asleep will wake up but gatient in a coma will remain in a
coma. A person in a coma does not respond in angcgaus way to external stimuli,
whereas a sleeping person will respond to somaubtisuch as an alarm or a baby
crying. The former is neither C-conscious nor Bismous.

Imagine a mother who sleeps through her partnedsisg, the wind rattling the
window and the birds greeting the new day in atofrsinging, but wakes up when her
baby cries — even though in purely physical tetmessound of the baby is quieter than
the other sounds. The discrimination between th@wa noises is clearly not based on
their auditory characteristics, but on their sigraihce for the sleeper. Since she cannot
on wakening report the various sounds that occuirélclear that she was not
C-consciousWhilst some might wish to make a case that herorspto the baby was
“subconscious”, it does not meet the criteria gihleir order representation and complex
reasoning required faubconsciousness, set out in chapter 1 (sectioB)l1iBdoes,
however, meet the criteria for reasoning, and thust therefore be classed as
B-conscious.

Bear in mind that | defined creature consciousiesbhapter 1 as a “capacity” to
respond to the environment and to reason. The tggan exist when there is no
response to the environment and no reasoning grese, just as a house can be
connected to the power even when every applianttensd off. So even if there is no
sensory input and no thought, this is not enougtetoonstrate the absence of
consciousness.

SUMMARY The best explanation of the difference betweengdmira
coma and being asleep is that in the former caseay® neither
B-conscious nor C-conscious, but in the latter gmiB-conscious but
not C-conscious.

But being asleep is not a simple thing: there atndttions to be made between
dreamless sleep and dreaming, and between beigpasl bed and sleep walking.
These distinctions will be the topic of the follawgi section.
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2.3.7 Consciousness and sleep

In the previous section | distinguished betweemdpeireamlessly asleep and being in a
coma. In this section | focus on sleep and theedhfiit states that can be part of sleep. |
begin with the phenomenon of sleep walking.

SCENARIO 2.4

A man gets out of bed and while still fast asleefs giressed, goes
down stairs, walks across the living room and tal@sn a letter from
behind the clock. He goes to the front door, put$ie coat, and goes
out into the street. He checks for traffic beforessing the street and
walking to the post box. Having posted the leteerdéturns home, gets
undressed and goes back to bed.

The actions of the man in this case bear all thienhaks of reasoned behaviour.
He is able to make his way around the furnituregetmgnise the letter for what it is,
cross the street safely, and place the letteraratipropriate place — the post box. If it
were not for the fact that he was not aware of vileatvas doing, and thus has no
memory of doing it, we would want to say that thaseall instances of reasoned
behaviour. There was clearly desire (to post ttterleand belief (that the road was safe
to cross, that the letter would be collected from post box). This meets all the criteria
for B-consciousness — but is clearly different frbeing asleep in bed.

To mark this difference | distinguish between twodls of B-consciousness: a
restricted level of B-consciousness in normal sleep a full form of B-consciousness
seen in the case of sleep walking, as well asrtaioebehaviours described in the earlier
part of this section. A similar distinction betwegnestricted form of C-consciousness
and its full form may account for the differencevibeen dreaming and dreamless sleep.

During dreams there is awareness of what we aseving, and that can result in
memories of what we dreamt. It is also known thxaemmal sounds can be incorporated
into our dreams. | have clear memories of somendlsdfeom forty or more years ago,
even though | have forgotten much of my waking egmee from that period. If | can
introspect my dreams, or at least some of themgcandserbally report their content,
then the criteria for C-consciousness have been met

| suggest, therefore, that just as in dreamlegpdigere is a limited form of
B-consciousness, so during dreaming sleep thexrdinsited form of C-consciousness.
Generally speaking, it would seem that a switcthenbrain ensures that we do not
physically carry out the actions that we dreanrale cases however this limited form of
C-consciousness can combine with the full form afdBsciousness seen in sleep
walking. An example is a man who, dreaming thatvas fighting off and strangling a
burglar, actually strangled his wife to death: iatthal he was found not guilty of murder
(Morris 2009).

The differences between sleep and coma, betweep slded and sleep walking,
and between dreamless sleep and dreaming sleepll tenaccounted for by the two
forms of creature consciousness, each having biitftad and a full form. The table
overleaf summarises the position.
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B-consciousness C-consciousness
Limited Full Limited Full
In a coma X X X X
Dreamless sleep V X X X
Sleepwalking X v X X
Dreaming V X V X
Dreaming/sleepwalking X v V X
Normal wakefulness X V X V

Table 2.1 Consciousness in coma, sleep and wakskiln

2.4. Some guestions and some answers

In the previous part of the chapter | have clairied a diverse range of situations can
be explained by the coexistence of B-consciousaredsC-consciousness. However,
despite the attraction of a common explanationptiesence of two forms of conscious-
ness raises a number of questions, and three s thidl be considered in this part.

2.4.1 Why am | not aware of both forms of consciess?

There are two possible responses to this quesline.is to say “But you are aware!”
The other is to look for reasons for a lack of eamass. | will take each of these
responses in turn, dealing with the first in trestgon and the second in the next.

There is, in fact, a long-standing awareness ofltiadity of the human mind.
We understand someone who says “l am in two mirtsther to do A or B”. We say
of someone else that “He does not know his own fni@de of the purposes of
counselling is to bring to light memories, or afties, of which we are not
[C-]conscious. This sense of division within thertan mind was expressed two
millennia ago by the apostle Paul.

| do not understand what | do. For what | wantad do not do, but
what | hate |1 do. (Romans 7: 15 New Internationaisibn)

However, although this duality has long been recs®g) it is usually expressed
by dividing mental activities — perceiving, thinginchoosing, remembering, deciding —
into those that are conscious and those that arengiious — or sometimes
subconscious. But to deny consciousness to thasétias when we are not aware of
them C-consciously is to deny that split-brain guaits are conscious when they are
using only their right hemisphere, and to deny cangsness to animals.
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Nobel laureate neuroscientists such as Sperry {1&81 Edelman (2006) have
no problem in claiming that humans have two distiooms of consciousness, but
philosophers either ignore or reject their claidgen those philosophers such as
Frankish who accept an essential duality in thediumind label the two divisions as
‘conscious’ and ‘unconscious’ (Evans & Frankish 20@o there is a sense in which
the two forms of consciousness are recognisedyuithhone is mislabelled.

SUMMARY There is a long-standing recognition in folk psyldgy of
a duality in the human mind, but it is often exp&d in terms of

conscious and unconscious thought and behaviouosephers have
largely ignored the evidence from split-brain patisefor consciousness
in both cerebral hemispheres.

There remains the question of why the C-consciassloeated in the left
hemisphere, the form of consciousness that enablés introspect our mental states
and to communicate the content of those statemnigulage, cannot introspect and report
the operations that take place B-consciously irritfig hemisphere. We can understand
why this does not occur in split-brain patientd, Wwhy is it true for the vast majority of
us, whosesorpus callosunms still intact? This is the subject of the follmg section.

2.4.2 Why cannot C-consciousnhess access B-coneesas

There are two levels at which this question mighahswered: the theoretical and the
practical. The answer at the first level can ordy lbecause that is how mankind has
evolved. The evidence cited in part 2.1 from sptdin patients reveals that there are
considerable differences between the two hemisphBerhaps the most important is
that the right hemisphere handles sensory inputkiguwhereas the left hemisphere
takes time to analyse and consider. This allowk batpid response to circumstances
such as danger, and the careful reflective anabfsigcumstances that promotes
learning and adaptability. A case might be madettiia combination of abilities offers
the best opportunity for the survival of the spscie

It has been speculated that communication betweetwo hemispheres may be
concerned more with competition than with cooperatiThis is because “the
processing delays inherent in transcallosal comoatioin may limit the extent to which
the two hemispheres can cooperate” (Gazzaniga2&tal, p 416). We know that some
information passes between the hemispheres, s@reCd-conscious of the whole
visual field — even though the left-hand half of field was processed in the right
hemisphere. But is seems that once basic senstayda been shared between the two
hemispheres, the conscious processing of thatpdatzeds independently.

This is why the soldier (2.3.2 above) is forceday “| must have seen . ..”
whatever it was that caused his behaviour. He dichave C-conscious access to the
reasoning that had led to the action. In his cé&sassumption was correct, but in the
experiment reported by Nisbett and Wilson (2.3 .dval the inability to access the
reasoning behind their actions caused the partitsga confabulate.
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SUMMARY There are two levels of processing in each hemigphe
The output from the lower level is shared with ttieer hemisphere via
thecorpus callosumbut the output from the higher level of processing
remains within each hemisphere (see figure 2.3/elo

The following diagram provides a highly simplifigllistration of the
relationship between the two hemispheres, andabddvels of processing. It will be
expanded in chapter 3 to take account of diviswitisin the visual system.

C-consciousnes Left Hemisphere Right Hemisphere B-consciousness

e

Visual Area VI

Orange— processes shared between hemispheres ACM — Action Command Module
Blue/Green- processes limited to one hemisphere ACS — Action Control System
Purple— commands from ACM to right hemisphere ACS

Figure 2.3 Inter- and intra-hemispheric process(sgmplified)

2.4.3 How do split-brain patients lead a normadHf

As | mentioned above, the initial and surprisinglence from patients whoserpus

callosumhad been severed is that, after a recovery pefibdtween six and twelve
months (Sperry 1981, p 2), they are able to leaapgarently normal life. The key, |
suggest, lies in the cooperation between two cemtreonsciousness.

During the recovery period the C-consciousnesherlgft hemisphere is faced
with the fact that it only has control of the rigitle of the body: the link from the
Action Command Module to the Action Control Systienthe right hemisphere (that
controls the left hand side of the body) had besied. It is possible that some
information can pass between the hemispheres gibrdin stem and associated areas to
which both hemispheres remain connected, but thiterin not adequate to support the
amount of correlation needed for tasks such asimgalk

52



Consciousness and Vision in Man: Where philoso@s/done wrong

We can assess the possibility of cooperation betwe&e independent centres of
consciousness — each controlling one half of theybofrom the experience of the
Hensel twins (Haywood, 2009). Abigail and Brittaamg conjoined twins, with two
heads linked to a composite body with separateespimearts, lungs and stomachs in the
upper abdomen, but shared organs below that [€laely have two arms and two legs,
with one of them controlling the left arm and legd the other the right arm and leg.

By cooperation they are able to swim, ride a bége] join in sports activities. They
have together passed their driving test.

If two separate minds/brains can cooperate toetktient, then it is not surprising
that two centres of consciousness in one dividathlwman cooperate and enable the
individual to live a relatively normal life.

SUMMARY The behaviour of dicephalic conjoined twins progide
example of how two separate centres of consciosseash able to
control only half of the body, can combine to proglwnified
behaviour.

2.5 Summary

In this chapter | have set out the evidence for separate centres of consciousness —
one in each hemisphere — in humans. | have drawdetailed studies of individuals
whosecorpus callosunihas been severed to show that each hemisphesassious,

and that there are significant differences in ctygmiabilities between the two
hemispheres. Evolutionary evidence shows that mankiherited a basic form of
creature consciousness from its animal forebeadsttaat this was supplemented by the
development of a more complex form of creature cimusness during human
evolution. Using criteria set out in chapter 1gemtified the consciousness located in
the right hemisphere as B-consciousness, anddbaited in the left hemisphere as
C-consciousness.

In the third part of the chapter | reviewed a vigrigf circumstances in which the
presence of these two centres of consciousnesglpsothe best explanation for
observed human behaviour. As well as experimeittateons, the circumstances
discussed include driving on automatic pilot aregpivalking. The difference between
sleep and coma, and between dreamless sleep andidgg can also be explained by
the two centres of consciousness.

| suggested that there is a tendency to limit areatonsciousness in humans to
what | have termed C-consciousness — which incltiteesbility to introspect our
mental states and to report on those states verfdlis results in classing any
behaviour that cannot be introspected or reporgeglther unconscious or subconscious.
The implications of this action is to deny conssiogss to animals — since we have no
evidence that they can introspect their mentaéstahd report their content using
language — and to split-brain patients using theit hemisphere.
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| conclude that the evidence for the presence offosns of creature
consciousness in humans — B-consciousness ingheh@misphere and
C-consciousness in the left hemisphere — is at \@ag strong, if not irrefutable.
Philosophical theories of consciousness that dagldcount for this duality require
revision.

In chapter 4 | will consider the implications oktHuality of consciousness for
our understanding of visual perception, and in térap | will list some other areas
where standard philosophical views require amendedpre that, | focus in chapter 3
on another example of duality in the human mindfbrathe two cortical visual
pathways.
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CHAPTER 3

THE TWO CORTICAL VISUAL PATHWAYS

In this chapter | review some of the empirical evide that has amassed in recent years
about the twaortical visual pathways in humans, and discuss the relstip between
these pathways and consciousness. | begin witlerbview of how the understanding
of the role of the two pathways has developed,eedatlining some important
distinctions that are necessary before the emperdence can be properly assessed. |
then describe some of the experiments that have tia&en to throw light on the
differences between the two pathways, and assess cleallenges to those conclusions.
The central issue to be addressed is how thesdistinct pathways interact with the

two forms of creature consciousness which | definezhapter 1, and for which |
provided evidence in chapter 2.

3.1 An introduction to the two pathways

In this part of the chapter | summarise the stepsled to the identification of two
distinct visual pathwaysand the changing understanding of their roleviese an early
animal experiment, and examine two cases of negicabdeficit in humans that
illustrate the difference between the two pathwagsd this part by drawing some
preliminary conclusion about the relationship betwéhe pathways and human
consciousness.

3.1.1 The historical background

Neurological studies on primates some 40 yearsexgealed the presence of two
distinct cortical visual pathways. The pathwaysdistinguished by both route (see
figure 3.1 overleaf) and purpose. Both start frova primary visual area (V1) in the
occipital lobe at the rear of the brain: one pathway terminatekeparietal lobe, and is
usually known as the “dorsal pathway”; the othemieates in théemporal lobe, and is
usually known as the “ventral pathway” (Gazzanigal 2002, p 160). There are
interactions between the two pathways, especialhggards to the area that analyses
movement.

The names “what” for the ventral pathway, and “véidor the dorsal pathway
were initially coined by Schneider (1969), propagsihat the former showed what was
being seen, and the latter where it was locatédd@n Goodale & Milner 1992, p 20).

1. The term ‘pathway’ was used by Goodale and Mi({tt®92) when they first proposed the
dichotomy in the human visual system. Since thenhaf the literature has used the term ‘stream’. |
will use the former term, but it should be clearhderstood that both terms refer to the same featur
of the human brai
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Dorsal Pathway

. -—— Egggtal MT = area concerned
Occipital P4 with movement
Lobe P
V1 = primary
Vl MT visual area

L4
O..
L4

O..
A EEEEEEEEEEER EEEEEEEER Temporal
> > Lobe

Ventral Pathway

Figure 3.1 Two visual pathways in the human braiglily simplified)

When Goodale and Milner proposed that a similairdison could be identified in

humans, they claimed that the latter pathway i€eored not so much with where an
object is located as with the control of actionsdlation to that object, and introduced
the terms “for perception” and “for action” to digjuish the role of the two pathways.

The more commonly used terms now are the “visugmoal” and the
“visuomotor” pathways (see for example Radoevd 2085). These terms reflect the
fact that the ventral pathway enables us to idgmttiat we see, to think about it, and to
report it linguistically; whereas the dorsal patgvpaovides the information to control
our actions in respect of what we see. This dititin is clearly shown in an
experiment carried out by Goodale and two colleadgi@glioti et al 1995). In a case of
visual illusion, perceptual judgments were affedtgdhe illusory size of objects, but
grasping was related to actual size. (I will rettothe issue of illusion below.)

The evidence on which Milner and Goodale reliethmearly 1990s was
largely the neurological findings from primate sasdand various dissociations in
human visual abilities arising from brain damagewsever, writing some 20 years later
they were able to report that:

The fact that much has happened since 1994 meanthéhstory has
become more complex, but we believe that the idle@afendamental
distinction between perceptual representation aswubwmotor control is
still essential to understanding the organizatibthe [human] visual
system. Indeed, new findings, particular from fimzal MRI (fMRI),
have strengthened the evidence base for this tgarstmodel of
visual processing. (Milner & Goodale 2006, p 207)

SUMMARY Animal experiments in the 1980s revealed two visual
pathways. Combining this evidence with cases ofalegical deficit
in humans, Milner and Goodale claimed that theeetao visual
pathways in humans — one for perception and ongaibing actions.
Recent developments in neuroimaging have confirtheid claim.
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There continue to be disagreements about whethmiécydar visually-related
behaviours are associated with one or the othém@gt, and some of these will be
discussed in parts 3.2 and 3.3. Before that, licoatin this part to review some of the
historical data that led to the identification béttwo pathways in humans.

3.1.2 The pathways distinguished in primates

A 1973 animal experiment, in which three groupshefsus monkeys were trained to
identify the location of food, highlighted the difent role of the two pathways
(Gazzaniga et al 2002, pp 196-197). One group afkeys had both parietal lobes
ablated (the termination of the dorsal visual patywand another group had both
temporal lobes ablated (the termination of the nadmathway). The animals comprising
a third, control, group were left untouched.

THE TEST
In the experiment the monkeys had to learn to neizegwhich of two bowls
contained food. In one case, the location of tlogl fwas indicated by whether or not a
marker was located beside the bowl containing dloel fthis “landmark” test was
designed to use the dorsal visual pathway. In theracase the location of the food was
indicated by which of two different objects wasdted beside the bowl containing the
food: this “discrimination” test was designed fbetventral pathway.

In the landmark test the monkeys were first traittedlentify the presence of
food by the location, next to the dish with thedpof a small cylinder, with the food
and cylinder randomly moved between the left agttrdishes. Once they had learned
to so do, they were then trained to identify theatn of the food in the dish
not adjacent to the cylinder. Once this was aclugtraining reverted to the previous
case, and so on, until seven cycles of trainingldesh completed.

| food b Table | food b
nset foo ow nset foo ow
/ \ / \ / /

le | Jo |um

Location of food marked by presence Location of food marked by the
of a marker particular character of a marker
The Landmark Te The Discrimination Te

Figure 3.2 Testing the visual pathways in rhesuskags

A similar pattern was followed for the discrimiratitest, except that the
location of the food was marked by the presenaatbér a small cylinder or a small
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cube next to the dish with the food in. The positid the food and the two markers was
randomly changed, and once the monkeys had |ledoreeskociate food with one of the
markers, they were then trained to associate it thi¢ other marker: again for seven

cycles.

Success in each cycle of the test was set at 28atahoices of the bowl
containing the food in thirty attempts, and the bemof errors prior to success was
recorded.

THE RESULTS

Iteration Landmark Test Discrimination Test
Dorsal Path Ventral Path Both Paths| Dorsal Path Ventral Path
Intact Intact Intact Intact Intact
Opening 180 140 160 140 >10
Cycle 1 300 220 200 140 >10
Cycle 2 140 220 100 110 >10
Cycle 3 100 210 90 50 >10
Cycle 4 90 190 40 60 >10
Cycle 5 80 200 50 30 >10
Cycle 6 70 180 30 40 >10
Cycle 7 70 160 20 20 >10

Table 3.1 Number of errors prior to success by aiftath
in Tests on Rhesus Monkeys (figures rounded teesieh0)

The landmark test was taken by all three groups alirthree made between 140
and 180 errors before success on the first presamiaf the test. All three groups made
over 200 errors before learning that the food was m the bow! without a marker.

From this point on, the group with their parietabé ablated (using their ventral path-
way) made only marginal improvements, still makawgr 150 errors before success on
the seventh cycle. By contrast, the control graugh the group with their temporal lobe
ablated (using their dorsal pathway) improved tpenformance significantly at each
cycle of the test, making significantly fewer egtrefore success. It should however be
noted that the control group, making use of infararafrom both pathways, out-
performed the group using only the dorsal pathway.

The control group did not take part in the discniation test, which showed a
significant difference between the other two grodgee group with their dorsal
pathway intact did improve their performance widltle cycle of the test, with the
number of errors reducing from around 140 to leas 20. However, the group with
their ventral pathway intact succeeded from the ¥iest cycle with less than ten errors,
and by the fifth cycle needed only two or thre@esbefore achieving success.

THE CONCLUSIONS
Monkeys with both pathways intact outperformed hattier groups in the
landmark test, suggesting that the combinatiomf@irmation from both pathways is
more powerful than the information from one pathyween though it is specialised.
Unfortunately, the control group did not take tligcdmination test, so we cannot
assess the benefit of utilizing both pathways fgect discrimination.
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Monkeys with an intact ventral pathway had no peais with the
discrimination test, but performed very badly ie tandmark test. This is strong
evidence for the ventral pathway being specialipedbject discrimination.

Those with an intact dorsal pathway outperformedséhwith an intact ventral
pathway in the landmark test, providing evidenee the dorsal pathway is specialised
for identifying the location of objects, and notthifferences between them. But
although the former group did significantly lesdiviean the latter in the discrimin-
ation test, they did nevertheless show a markedawgment over the seven cycles.

One possible explanation for this result is thattdst can be treated as a
landmark test. Instead of distinguishing betweenaylinder and the cube to determine
the location of food, perhaps this group of monkiegsised instead on the cylinder — as
in the first test — and its location (since if foed was in the bowl marked by the cube,
then it was not in the bowl marked by the cylinder)

Two important points need to be made about thdtsestithis experiment. The
first is that in the course of human evolution ghkeas occurred the specialization of the
two cerebral hemispheres. It would not be surpgidithis resulted in some changes to
the visual system inherited from our primate arasstand it probably explains a
change in the role of the two pathways. In humtresyentral pathway is specialized
for object discrimination, identification and cldssation, and the dorsal pathway for
the control of actions in respect of objects. Titerence will be explored in the
following section.

The other point to note is that the monkeys’ betxavprovides clear evidence
of perception and reasoning, and therefore of donsness, using both of the visual
pathways. As will be seen below (section 3.1.4),dituation is different for humans. In
the following section | begin to consider the rofehe two pathways in humans in
more detail.

SUMMARY Tests on rhesus monkeys revealed clear differences
between the two visual pathways. However, latefigiamary changes
in humans, resulting in the specialization of the terebral
hemispheres, mean that the role of the pathway$aike evolved.

3.1.3 Two cases of neurological deficit

Goodale and Milner (1992) drew on two forms of mdogical deficit — optic ataxia and
visual form agnosia — to support their initial ahafor two visual pathways in humans.
The presence of the two pathways is now well-adtebly neuroimaging studies, and
these cases are now more illustrations of theablke two pathways than proofs of
their existence. In this section | review the ewnicke originally cited by Milner and
Goodale, and two recent challenges to their corarigs
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Optic ataxia is a loss of control of eye movemaéat follows damage to the
posterior parietal region (associated with the alorsual pathway). Such patients have
no difficultly in recognising objects (which makese of data from the ventral
pathway), but are unable to reach accurately femtfGoodale & Milner 1992, p 21).
Their problem is not only in reaching in the riglitection, but also in positioning their
hand and fingers to the right size and orientattograsp the object.

The converse situation is demonstrated by patightsse ventral pathway has
been damaged, and thus suffer from visual form sign®ne such sufferer, DF, had
damage to the ventral visual pathway as a resuaxfon monoxide poisoning (ibid,

p 22). She showed significant problems in identifyobjects, being unable, for
example, to distinguish between two blocks of défé sizes. One experiment made use
of a block of wood with a slot in it, that could bmeated at will. When asked to indicate
the angle at which the slot was positioned withheerd, she could not do so, but when
a card was placed in her hand she could postatgir the slot without any problem.

OBJECTION

In a subsequent paper Milner and his colleaguem@viet al 1999) showed that
a patient with optic ataxia performed better ifimmswas disabled prior to reaching and
grasping, because, it was assumed, this forced theise the stored data from the
ventral pathway (see 3.2.2 below). This finding \waeen to support the earlier claim of
a distinction between the two pathways, but itbesn challenged by Himmelbach et al
(2009), who compared actions by an optic ataxitesaif (IG) with the same actions
performed by healthy subjects, using neuroimagmgteal activation in the parietal
lobe, parts of which were damaged in the case off @ir conclusion is that “the dorsal
stream is not only essential for immediate but &salelayed movements” (ibid, p
1516).

REBUTTAL

| believe their conclusion to be flawed becauselies on an unstated — and
false — premise. In part 3.2, | will make a distioc between those processes that are
part ofthe dorsal pathway, and those thatseeved bythe dorsal pathway. The areas of
the parietal lobe activated in Himmelbach et akpeximent are areas that play a role in
planning and controlling movement, and may makeatfiskee visual representation
formed by the dorsal pathway: they do not, howefeem part of that pathway. Just
because a housing estate is served by a partioady the fact that traffic is moving
within the housing estate provides no evidencettiaéfic is also moving on that road.
The fact that areas of the parietal lobe were aaies not prove that the dorsal
pathway was active. | will return to this issueparts 3.2 and 3.3.

OBJECTION

Goodale & Milner claim that DF uses a visual patim@post a card through a
slot that is distinct from the pathway that undesiperception — the dorsal and ventral
pathways respectively. This claim is challengedvimfe (2009) on philosophical, not
empirical, grounds. One of the distinguishing feaswof the two pathways, it is
claimed, is that we are conscious of the outpuhftbe ventral pathway, but not of the
output from the dorsal pathway. Some commentdtave taken this to mean that
visually guided actions are controlled by a “zombithin” (Clark 2007, Koch and
Crick 2001).
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Mole (2009) raises objections to this approachdaiins that the sort of
behaviour shown by DF “can be accommodated withooepting anything like the
zombie-action story” (ibid, p 995). He claims thaiovement control and conscious
experience are the work ohe and the same systefiid, p 1002 — italics in original),
and that information about what we see is storédmembodied demonstrative” (for
example, “the slot is angldétis way). His argument is that DF has a deficiency in he
visual system that prevents her from passively e&peing form. One example of this
deficiency is that she can tell that a grey pascétiiped, but cannot tell in which
direction the stripes run (ibid, p 1004-1005). $henot experience some aspects of
what she sees, says Mole, until she acts in regpdladse aspects. Mole’s view is that
“when she is acting, but only then, the forms @f things acted upon do figure in her
conscious experience” (ibid, p 1005).

REBUTTAL
| reject Mole’s claim on two counts. The first st he appears to be confusing
proprioceptive input with visual input. If it isue that DF gains information about
objects when she acts in relation to them, thenitii@rmation would appear to arise
from her awareness of her bodily movements andraot the processing of data from
the optic nerve.

My second objection is that whilst Mole is ostehs#rguing against there being
two visual systems, his real target is the claiat there is a zombie within that controls
actions towards objects of which there is no canscexperience. As will become clear
in the course of this chapter, there is no neexhtasage a zombie within us to explain
how reaching for objects makes use of visual intram that does not reach
consciousness. There is therefore no need to abtmpts convoluted explanation of
DF’s behaviour, especially since that behaviourlmasseen as an illustration of the
distinction between the pathways and not as prbtfeodistinction.

SUMMARY Milner and Goodale used the different behavioumaf
patients, one with damage to the dorsal pathwaytt@dther with
damage to the ventral pathway, to support theincfar the distinctive
role of each pathway. Objections have been rasdaeir conclusions,
but these can be rebutted.

DF’s behaviour as described above provides evidircan important
conclusion about the relationship between consaessand vision. | will explore this
issue in the following section.

3.1.4 Consciousness and the two visual pathways

In this section | use DF’s behaviour in respedhefslot to draw some initial
conclusions about the relationship between consoess and the visual pathways.
These conclusions will be supported by further ena from more recent experiments
on the effect of illusion on grasping objects.
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The immediate intent of DF’s attempt to indicate dnientation of the slot by
the position of her hand was to answer the quesitirio her (“how is the slot
angled?”). This action involves the reporting of perceptual experience, and — as
discussed above — such actions involve the vevisaal pathway. The fact that DF
failed to indicate the orientation of the slotigngficant because a person with an
undamaged ventral pathway would succeed. This leadis conclude that in the
undamaged brain the output of the ventral pathwaghes C-consciousness.

We know that an action such as posting a cardigirohe slot involves the
dorsal pathway, and can judge that her successsiting a card through the slot arises
from the fact that her dorsal pathway is undamabedvever, her inability to draw on
that pathway to report the position of the slothie absence of data from the ventral
pathway, confirms that the output of her dorsahpaty is not available to
C-consciousness. Although it is possible that flagnlbdamage which she sustained
prevented C-conscious access to her dorsal pathiamore likely conclusion — which
will be borne out by further evidence to be disedsslselow — is that humans in general
do not have C-conscious access to the output afdhsal pathway.

If the dorsal pathway in the left hemisphere dossreach C-consciousness, the
question arises as to where it does terminate paper to which | will return below,
Gonzalez et al (2006) conclude that there exist®dule in the left hemisphere that is
specialised for visual control of action (regardles handedness). This is the module
which was referred to in section 2.1.3, to whigfave the name Action Command
Module (ACM). Since the dorsal pathway is specealifor visual control of action, that
pathway must serve the ACM. If decisions to acttaken C-consciously, as surely they
must generally be, but the implementation of tletision is controlled by the ACM
and the output of the dorsal visual pathway, tr@nrmands must be passed from
C-consciousness to the ACM and control then pass €£-consciousness to the ACM,
and from the ACM to the specialized action contiydtems (ACS) in each hemisphere.

| pointed out above that primates have conscicasess to both the dorsal and
the ventral visual pathways, and | will assumetifiertime being, pending evidence to
the contrary, that B-consciousness in the rightisphere of humans is served by both
pathways. If this is so, there is a question alpdtis successful posting of the card (and
other actions that depend on the data from theatipeghway). Did DF initiate the
action of posting the card C-consciously, or did aht B-consciously?

We do not know that DF was visually unaware ofgihessence of the slot, only
that she was not conscious of the orientation ®ftbt (compare the example of stripes
on a grey background mentioned earlier). If DF wasare of the presence of the slot,
there is no difficultly in assuming that she comdke a C-conscious decision to post a
card through it. However, if she were not awareo@sciously of the presence of the
slot, it is difficult to see how she could make -®@@hscious decision about the slot,
although it is theoretically possible that DF'siatin posting the card through the slot
was initiated B-consciously.

The evidence from brain-damaged patients thatheilteviewed in the next part
of the chapter strongly suggests that the formenago is the correct interpretation of
DF’s behaviour. That is, that she had C-consciower@ness of the presence of the slot,
although not of its orientation, and was thus ablmake a C-conscious decision to post
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the card, and that decision passed to the ACM, evtier action could draw on the data
available from the dorsal pathway.

The tentative conclusion that can be drawn fronctee of DF is that in the left
hemisphere only the ventral pathway serves C-consniess, whilst the dorsal pathway
serves a specialized Action Control Module. Thelence from animal studies suggests
that in the right hemisphere both pathways sereemsciousness. Figure 3.3
summarises the position.

Left Hemisphere Right Hemisphere

B-consciousness
C-consciousness

.
o
'IJIIIIIIIII

Visual Area VI

---------------- =snnmmmnnn  Dorsal visual pathway (shared/not shared)
—_ = == = == Ventral visual pathway (shared/not shared)

) C-conscious processes (inaccessible to B-consasasn
® — B-conscious processes (inaccessible to C-consasasn

Path of action command to right hemisphere

ACM Action Command Module

ACS Action Control System

Figure 3.3 The visual pathways and consciousness

SUMMARY Based on DF’s behaviour | conclude that in the left
hemisphere the ventral pathway serves C-conscisgshat the dorsa
pathway terminates in a specialised module fooaatommand and
does not reach consciousness. In the right hemispih&ppears that
both pathways may reach B-consciousness.

Further evidence in support of this arrangemeritamise in part 3.3, but before
then | need to consider some of the problems tieg an understanding and
interpreting the information about the two pathways
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3.2 Resolving some problems

In this part of the chapter | review a number aftpems that arise in understanding the
differences between the two pathways, and in redgiarticular behaviours to a specific
pathway. | begin with the differing requirements tioe representations formed by each
pathway.

3.2.1 Representations in the two pathways

Arising from the difference in their function, & widely assumed that the data provided
by each pathway will also differ in both contentldarm (see Clark 2009, p 1461). In
this section | will outline the reasons for thosswamptions, and discuss one specific
challenge.

For me to identify an object on my desk as a bedkd¢h presumably requires a
comparison between the visual representation obliect in view and a stored
representation of what a book looks like), predstails of its size and orientation are
not only not necessary — they are irrelevant toittentification. But if | want to pick the
book up, then size and orientation are criticam8adea of how visual data in the two
pathways might be constructed in different waysuib the two different purposes can
perhaps be gained by comparing the two differenyiswawhich visual information can
be stored on a computer.

Many picture file formats are based on a rastegema which the area to be
depicted is divided into a grid, and informatiorsiered about the colour of each element
of the grid. Whilst the size and orientation ofetis within the area will be reflected in
the information stored in respect of each elemethé grid, they are not specifically
encoded: they must be calculated from the inforomastored in the file, and the
accuracy of that calculation will depend upon bibih fineness of the grid and the
availability of clues.

Judgments about the size of the items in the @dbefow (Figure 3.4) are made
based on our experience of bathroom furniture,camaparisons between the individual
items. But a very different judgment emerges ifpiure is expanded to provide more
clues (see Figure 3.5 on the following page).

i Figure 3.4 A bathroom set

Other picture file formats use a vector image, imol each element in the
picture is described precisely (“start frony; draw a straight line anglexdfrom
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vertical/draw an arc of an ellipse centredednlengthl; from x,y draw . . .”). In this
format, size and orientation are among the actat stored.

Figure 3.5 Doll's house bathroom set

These differences between two picture file fornsatggest how there could be a
difference between the representations formedarvémtral pathway and those formed
in the dorsal pathway. Such a distinction woulatbesistent with the evidence that we
assess size and orientation on the basis of thesemations formed by the ventral
pathway and can be misled by illusions, but the¢ sind orientation are accurately
represented in the dorsal pathway (Aglioti et @9)9 Evidence in support of this
conclusion will be found in part 3.3.

There is another distinction that is made aboutdpeesentations in each of the
pathways. It has been claimed that informatiorhenventral visual pathway is coded
allo-centrically, and that information in the ddrpath is coded egocentrically (see, for
example, Jacob & Jeannerod 2004, p 103; Aglicti @095, p 680). This distinction is
challenged by Bermudez (2007), who claims thahttignd ‘left’, for example, relate
objects to the viewer or to some “prominent landdhébid, p 4), and not to each other.
He claims therefore that both pathways code vidat egocentrically.

| suggest that Bermudez is mistaken, and thatibisnecessary to assume a
prominent landmark before objects can be locatiedetrically. Many objects in the
world have a front and a back, which determinerthght and left. The right hand page
of a book, for example, remains the right hand gaah for the pupil who is reading
from it in the usual way, and for the teacher whoeiading it upside down. It is the
relationship between objects, rather than betweéwidual objects and the observer,
that is stored in the ventral pathway, and thatti@hship remains constant when |
move. But for me to be able to grasp an objecs, mecessary that its location be stored
in relation to where | am, and that informationlwhange dynamically as | move.

SUMMARY : Despite objections raised by Bermudez, there aoel g
grounds for assuming that the representations foimgehe two visual
pathways differ both in the information they encaae the reference
system (allocentric or egocentric) used to encbde i
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There are a number of other important issues abeytathways that need to be
clarified before the large volume of experimeniaiadabout them can be assessed, and
before the relationship between vision and constiess can be determined. In the
following three sections | highlight some importaidtinctions about the form and role
of the two visual pathways, and the misunderstaygdihat can arise if they are
overlooked. | begin with a distinction between tiypes of visual processing.

3.2.2 Distinquishing visual pathways from later pgeses

The visual pathways form part of the visual systdmat is, those areas of the brain that
process the input from the optic nerve and togdtiren the visual representations
needed for perception and action. Thus, for exantipéeprocessing of colour in brain
area V4 is part of the ventral pathway, but fac®gaition in brain area FFAYsiform
face area) iserved bythe ventral pathway but is npart of that pathway. The former
area contributes to the formation of the ventrahpay’s visual representation, whereas
the latter makes use of that representation.

DISTINCTION 1: There are processes that fqrant of a visual pathway and processes
that areserved bya visual pathway.

The dorsal pathway terminates in the parietal laipé, the visual representation
that it produces is specialised for the contranafvement in respect of objects. Within
the parietal lobe is an area involved in the plagrand execution of movements (see
Connolly et al 2003). But this is an area thagassed bythe dorsal pathway, but may
also be served by the ventral pathway (see Disbinet3 below). Evidence about
activity in this area cannot be taken to providielence about the dorsal pathway itself.

3.2.3 The visual pathways and C-consciousness

Milner & Goodale (2006) make the following claimaalt the two pathways:

[T]hey . . . have different temporal charactersti€he dorsal stream
may enable us to reach out and grasp objects withigite ease, but it
appears to be trapped in the present. Acting albleesystem can deal
only with objects that are visible when the aci®being programmed. .
. The ventral stream, in contrast, allows us t@ped¢he present, and
bring to bear visual information from the past.

(Milner & Goodale 2006, pp 245-246)

The inaccessibility of the dorsal pathway to [Cf]soiousness has led some
commentators to describe actions that draw oruitisut as being performed by “a
zombie within” (Clark 2007, Koch and Crick 200I0)his attitude has not been helped
by Goodale entitling one of his papétstion without perception in human vision
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(Goodale 2008). This is highly misleading, and caditts the emphasis in Milner &
Goodale (2006, p 221) on the role of perceptiomitiating action. It is, | think, clear
that, with the exception of reflexes, the normalgass in humans is perceptien
reasoning— decision— action. The action stage can be broken down inkeest three
steps: strategic planning (what object? what a@jiotactical planning (how?) and
performance. The first of these necessarily inls@nsciousness and thus draws upon
the ventral pathway.

DISTINCTION 2 The output of the ventral pathway reaches C-donsaess, but the
output of the dorsal pathway does™ntte former can be remembered, but the latter
cannot and is only available so long as visiomisbded

There must then come a point at which that consail@eision and strategic
planning, based on the allocentric representaboméd by the ventral pathway, is
transmitted to a module that can link that alloderdata to egocentric data provided by
the dorsal pathway — subject to some exclusionshwhill be outlined below. | take it
that the module concerned is the Action Command W@ CM). In normal
circumstances the action specified can then drath@specialized spatial data of the
dorsal pathway which serves the ACM. To suggestdheh actions occur without
perception, or are the responsibility of a “zomithin”, is highly misleading.

However, the view that actions are decided usiegittput of the ventral
pathway and then carried out using the output @dibrsal pathway, whilst true in most
circumstances, is an oversimplification, and hdsdeconsiderable confusion about
experimental results.

3.2.4 Actions that use the ventral pathway

Actions can be divided into two categories: thdsd by their nature depend upon the
ventral pathway, and those that are naturally de@einon the dorsal pathway (so long
as that pathway is available). The different rotteaction can be shown in general
terms in the diagram overleaf.

DISTINCTION 3 Actions such as reaching and pointing that @itiata from the dorsal
pathway must be distinguished from similar actitvad utilise data from the ventral
pathway even when data from the dorsal pathwayagable.

There are at least three different circumstanc&gich action is directly
consciously controlled, so that spatial informatthumring performance of the action
draws on the ventral pathway, despite the avaitgtof data from the dorsal pathway. |
will outline each of these in turn.

1. The justification for this distinction was ouidid in section 3.1.4.
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Ventral Pathwa
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Control & e
System S — Command pathways

Figure 3.6 Two routes for action in the left henhisge of the human brain

CASE 1: Quasi-linguistic behaviour

Quasi-linguistic behaviour is behaviour that carubderstood as
making a linguistic statement, such as noddingeamiyes”. When
someone acts in a way that relates to an objech, & action may be
guasi-linguistic, or it may be non-linguistic, ocambination of both.
If | ask my wife “where are the keys?” she coulfiqianply point to
them, or say “there” and point to them, and inegittase the action of
pointing would be quasi-linguistic; or she could ¢y “here” and pick
up the keys, in which case her action in pickinghgokeys would be
non-linguistic, but her holding out of the keys wbbe quasi-
linguistic. The critical test in such cases in ithhenediate intent of the
action: when she pointed at the keys, her immed¢at was to give
me information about the keys in response to myest] but when she
picked up the keys her immediate intent was to fhekn up (in order
then to be able to respond to my question).

When gquasi-linguistic acts involve the reportingpok’s perceptual experience
and perceptual judgments they draw on the outpthietentral pathway. This fact is
extensively used in experiments designed to diffiate the role of the two pathways. If
participants are asked “how wide is that objectid they respond by opening their
thumb and first finger to indicate the width, theat action is a quasi-linguistic act, and
will draw on the ventral pathway. However, if these their thumb and first finger to
actually grasp the object, then under normal cirstamces they are drawing on the
dorsal pathway — so long as the object to be gtasgeains visible (see below).

CASE 2: Non-existent target

The second situation in which action must relyloaentral pathway
is when the target of the action is a calculatedtion and not an
object. If there is no object, there can be noesgntation of the
position of that object in the dorsal pathway. #inh asked to move my
hand to a position that shows where an objectaviould be given
certain assumptions, then | must perform consaialzulations which
must draw on the ventral pathway.
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Melmoth et al (2009) claim that the Poggendortfslbn (see figure 3.7 below)
affects equally the output of both visual pathways.

/ <+—— Landing Line

Pointer
The point where the pointer
Inducing Line > / line \_/voul_d intersect with the
landing line appears to be too
low.

Figure 3.7 The Poggendorff lllusion

In an experiment, participants had to indicate wtike pointer line would
intersect with the landing line, (a) by moving arkea or (b) by rapidly pointing to the
position. They assumed that the former task woslldata from the ventral pathway,
and the latter task would use data from the dqatdway.

But since the pointing is to a location that habeacalculated, and not to a
visually-represented target, this action must doavthe same pathway — the ventral — as
the perceptual judgments, and thus both cases vibeuddfected by illusion to the same
extent.

CASE 3: Awkward or unpractised movements

The final class of action which involves the vehénad not the dorsal
pathway is composed of those actions that requikavard or
unrehearsed movements. When a cricketer is in frmakes a
conscious decision of where to hit the ball, betdetailed planning
and execution of the stroke require no consciouslvement and draw
on the dorsal pathway. When he is out of form, haxehe must
consciously think “I must move my left foot to tkeet must angle the
bat just so; | must swing the bat in this directjand his actions
therefore draw on the ventral pathway.

In an experiment reported by Gonzalez et al (2@@8jcipants were asked to
grasp an object in an illusory setting using thuant first finger or thumb and ring
finger. The former action was not affected by thesion, but the latter was. However,
after three days of practice using thumb and ringefr of their right hand to grasp the
object participants were no longer affected byilllaision, although those using their
left hand continued to be affected. This provisiiesng support for the presence of the
Action Command Module in the left hemisphere, amggests that when there is no
schema for an action already stored in memory, the®ACM cannot match the data in
the dorsal pathway with the data in the schematlamdction must be consciously
controlled, using the data available from the \@rmtathway, until a schema is created.
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In addition to these three categories of actiohdinaw on the ventral pathway,
there is one other situation in which the ventathgray comes into play. Milner &
Goodale (2006, p 246) say of the dorsal pathwaty‘tha system can deal only with
objects that are visible when the action is beirmgmmmed” (what | have termed
“strategic planning”). | will show later that thgidence indicates that the final six
words of this claim should be deleted: that is,dbesal pathway is only available to
guide grasping whilst vision is enabled, at whiarestage vision is disabled (see 3.3.4
below). When the dorsal pathway is not availabé¢aanust be drawn from the ventral
pathway.

SUMMARY There are four circumstances in which the peréoroe of
an action draws on the spatial data in the vepatiway and not on
the data from the dorsal pathway:

1. When the action is quasi-linguistic;

2. When the action relates to a calculated targett pvhere there is
no object;

3. When the action involves awkward and/or untrdiim®vements;

4. Where the target object becomes invisible @teéecision to act
has been made but before the action is coatplet

These categories will prove important in the neatt pf the chapter, when |
review recent experiments concerning the role eftévo pathways.

3.3 lllusion and the two visual pathways

There have been many experiments in recent yeatrsely on the claim that indicating
the size of an object with the thumb and forefin@dten referred to as “estimating”)
draws on the ventral pathway, whereas actuallypgngshe object draws on the dorsal
pathway, provided that vision is not disabled befolanning of the grasping movement
has been completed. There are, however, excefbahs simple dichotomy, as
explained in the previous section. Care must bertak setting up and drawing
conclusions from such experiments, to ensure thlad\dour is attributed to the correct
pathway.

As mentioned in 3.1.1 above, it has been shownvwthat faced with a size
illusion, perceptual judgments of size are affedigdhe illusion, whereas grasping
movements are mainly affected by actual size (Aigdbal 1995). In this part of the
chapter | review a number of other experiments itiedle use of illusory settings. In
several of these experiments, reported recenyoviwas disabled at various points
between the planning of the grasping movement sntbmpletion. The results of these
experiments have been claimed to deny the distineti the roles of the two pathways,
but I will argue that — correctly interpreted —yhe fact support the distinction.

70



Consciousness and Vision in Man: Where philoso@s/done wrong

3.3.1 Estimating and grasping — the Miller-Lyeudlion

An experiment reported by Radoeva et al (2005 uhetl some brain damaged patients,
which meant that for these participants the prangssf their visual inputs was limited
to a single hemisphere. There were six patients gither hemianopia or quadratic
anopia. The former condition involves the inabitidyprocess visual information from
half of the visual field — the left visual fieldtiiey have suffered brain damage to the
right cerebral hemisphere, or the right visualdiglthe damage is in the left
hemisphere. The latter problem is a similar losgisfal ability, but awareness is

limited to either the top or bottom half of theeadted visual field. There were four
patients with damage to their left hemisphere, tarawith damage to the right. In
addition, the experiment included 26 intact-braantigipants.

THE TEST

The participants undertook two blocks of 26 trialse block involving
estimating the length of, and the other block i grasping, one of five black
wooden bars. Two of the bars were 6¢cm long and peséioned as the lines of a
Muller-Lyer illusion (see figure 3.8 below), thehet three bars were 4, 6 and 8cm long
and were positioned on a white background. Thebgiyween thumb and forefinger was
recorded for each trial, and compared with the sfzée relevant bar. The accuracy of
the grip used on the bars with a non-illusory bgakind was used to adjust the data
obtained in respect of the two bars in the illusion

Figure3.8 The Miiller-Lyer lllusion
(both lines are actually the same length)

Participants were required to keep their gaze fixasion point, and the block to
be either estimated or grasped was revealed bywiema covering white card. The
direction of their gaze was monitored, and if itved away from the fixation point that
result was excluded from the test. If the block Veasted to the left of the fixation
point it would be processed by the right hemisplagiek the estimating/grasping action
would be taken by the left hand; the opposite hphase and hand were involved if the
block was positioned to the right of the fixatiomiqt. Control subjects had blocks
randomly located on both sides of the fixation poivhereas for the brain-damaged
patients the blocks were always positioned to beved by the undamaged hemisphere.

THE RESULTS
There were significant differences in the resuitsthe three categories of
participants: the brain-intact, the left hemisphdgenaged, and the right hemisphere
damaged. The results for each visual field are sanzed in the table 3.2 overleaf.
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Control Right Hs Damaged Left Hs Damaged
Task
Estimating - RVF 1.1 1.7
Grasping - RVF 0.75 0.1
Estimating - LVF 1.0 1.6
Grasping - LVF 0.6 1.7

Table 3.2 Error (cm) in estimating and grasping deéviller-Lyer lllusiort

THE CONCLUSIONS

The first point to note is that the patients usandy their left hemisphere were
affected by the illusion when asked to estimatesihe of the target object — using the
ventral pathway — but were not affected by thesiba when grasping — that is, utilising
the data from the dorsal pathway. This supportstimelusion based on DF’s behaviour
that we have C-conscious access only to the vegpdithlvay, and that decisions reached
C-consciously about objects on the basis of tha fitat that pathway are com-
municated to the ACM. This module then draws onddi from the dorsal pathway for
tactical planning and control of the necessaryoastdirected at those objects.

In complete contrast, those patients utilizing ahlgir right hemisphere made
the same error on grasping as they did on estignafirom this we can conclude that
there is not a module in the right hemisphere odimg action in respect of objects
corresponding to the Action Control Module in tb& hemisphere. Furthermore, if the
data provided by the dorsal pathway is specialimegisuomotor control, and provides
accurate information about size and orientatioentthat data was not used to control
grasping in this situation.

| suggested earlier that the evidence from primiatésat they have conscious
access to both dorsal and ventral pathway outpatsthat this would imply that in
humans B-consciousness would also have accesshiigpathways. It may be that when
there is a discrepancy between the two sourcaed¥aination, we B-consciously select
the output of the ventral system — since this ésdhtput normally used for reasoning.
There are processes in the right hemisphere tmatat@ction by the left hand — what |
referred to earlier as the Action Control SystemA\GIS — and in brain intact individuals
the evidence indicates that this system respondsrtomands from the Action Control
Module in the left hemisphere. In this case suaghrmoands were not available, and so
information to control grasping had to be providiexn B-consciousness — using the
data from the ventral pathway. This would explahy for these patients grasping was
as prone to illusion as estimating.

The brain-intact participants were affected byidlusion in both estimating and
grasping tasks, although to a significantly greateent in the former case. There was
little difference whether the object was presemtetthe left visual field or the right
visual field. This is as would be expected, sinteoaigh visual inputs are processed
within the contra-lateral hemisphere to the vidigdtl, the results of that processing are

1. Because the experimenters used a purpose-ddssgatem for measuring maximum grip aperture,
and not the standard Optotrak device, the errmarded are significantly higher than those found in
other similar experiments (Bruno & Franz 2009, @94 This does not negate the value of the results
in terms of the differences between different tashkd different categories of participant.
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shared by both hemispheres. The significant questi@nswer is why — given the role
of the ACM — these participants showed an errgrasping, unlike the patients using
only the left hemisphere.

One explanation that has been proposed is thatreift illusions may arise at
different stages in visual processing, and thasitins that arise in the earlier stages
might therefore affect both visual pathways (Mil@ebDyde 2003). This possibility is
borne out by differences in the affect of two difiet illusions, as will be discussed
below. It fails, to explain, however, why the ilias has a greater affect on the ventral
pathway than on the dorsal pathway, and theresihigps, another possibility in this
particular case that should not be overlooked.

Since the patients using only their right hemispheere as bad at grasping as
they were at estimating, we can infer that evennithe target was presented to the left
visual field of brain-intact participants, and \ayprocessing took place in the right
hemisphere, the grasping action was controllechbyACM. However, we can also
infer that the control exerted by the ACM was giased to some extent by some other
factor. Although it is clear that the participairtghe experiment had some visual
awareness of the movement of their hand and ardswgrasping, we cannot account
for the effect on grasping by C-conscious interiesewith the movements initiated by
the ACM, since if this were the case the same effieculd have been seen in the
patients using only their left hemisphere. It isgble, however, that in brain-intact
patients actions initiated by the ACM were affedbydB-conscious awareness of the
illusion and resulting interference.

There were several cases reported in chapter Zevetotions were initiated
B-consciously, with the individuals concerned be@xgonsciously unaware of the
reasoning behind those actions. | have already riedease that we B-consciously
choose the data from the ventral pathway whenntlicts with data from the dorsal
pathway. This raises the possibility that the pgrtints tried B-consciously to correct
the actions that had been initiated C-consciosshge the visual feedback showed that
the grasping motion did not conform to the venpathway data.

SUMMARY 1In one experiment based on the Miller-Lyer illusiath
participants were affected by the illusion whenneating the size of
the target object. However, when it came to gragpie object, those
participants using their left hemisphere were w@#éd by the illusion,
whereas those using their right hemisphere weeetf equally
whether grasping or estimating. Brain intact pg#ats were less
affected in grasping than in estimating: the extenthich their
grasping was affected may be due to B-conscioesaitis to adjust the
grip originated C-consciously.

v

| will review another paper dealing with the MiHeyer illusion in section
3.3.3, but before that I turn to another experineged on illusion: in this case two
different illusions.
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3.3.2 The Ebbinghaus and Ponzo lllusions

The second experiment based on illusion that Ineiliew (Gonzalez et al 2006) made
use of the Ebbinghafiand Ponzo illusions illustrated in figures 3.9 &0 below).

3%

‘ OO o

Because of the comparison with the surrounding
circles, the red circle on the left looks smalkeart
the one on the right, although they are both the
same size.

Figure 3.9: The Ebbinghaus lllusion

Because the black lines create a
sense of perspective, the two
— red bars appear to be different
sizes, although in fact the same

Figure 3.10: The Ponzo Illusion

THE TEST

In the main experiment, 20 participants (11 rigaidbed and 9 left-handed) were
tested with the Ponzo illusion, and 26 (evenlydidd between right- and left-handers)
were tested with the Ebbinghaus illusion. Thesithms were constructed on a black
table top with either a 40mm long bar (Ponzo) @86mm diameter disc (Ebbinghaus).
Two other layouts were constructed as controld) Wi different size targets and a
non-illusory background. The Ponzo illusion waggaiwith a control in which the
lines were only horizontal and vertical with no g@ctive, and with two bars, one
40mm and one 50mm. The Ebbinghaus illusion waggauith a control in which one
25mm disc and one 31mm disc were each surrounded bynulus of 22mm discs. In
a second experiment, those recruited for the Elblaing illusion trial were observed
either completing a jigsaw or assembling a l%gmwdel, and their use of either hand to
pick up pieces was recorded.

In the main experiment, grip was recorded usin@ptotrak device to measure
distance between thumb and forefinger, which wae tompared with the actual size
of the item being grasped. The participants wetediwith special goggles that became

2. Also known as the Titchener Circles illusion.

74



Consciousness and Vision in Man: Where philoso@s/done wrong

opague one second after they were given the comufagither “big” or “small”, to
indicate which of the target objects was to be ggdsBoth groups had a trial block of
24 tests, followed by an experimental block of @gts. Each block comprised 16 tests
using the illusory background, and 8 using the ilasery background.

THE RESULTS
The results of the main experiment are summarizekd following table:

lllusion Right Handed participants using  Left Handed papiits using
Right Hand Left Hand Right Hand Left Hand
Ponzo 0.7 1.6 1.4 3.6
Ebbinghaus 0.5 2.0 0.8 1.8

Table 3.3 Error (cm) in grasping due to illusion lngnd and handedness

The broad picture is that all participants wereetié#d by the illusion to some
extent, even though the task to be performed wsigtled to draw on the dorsal
pathway. This result may at first glance seem tmbime with the results from the
Muller-Lyer illusion, indicating either that thdubkions arise sufficiently early in the
visual processing chain to affect both pathwayshat grasping is affected by
B-conscious awareness of the illusion fightingdleurate dorsal pathway data
available to the ACM. However, in this experim#rm participants wore glasses that
became opaque one second after the order to gnadphe effect of this on their
grasping movements must be taken into account.

CONCLUSIONS

Since the output of the dorsal visual pathway dagseach C-consciousness
(see section 3.1.4 and figure 3.3), it is questimavhether it can be committed to
memory, but it is certain that it cannot be C-camssly retrieved from memory. There
is clear empirical evidence (see Clark 2001, pfe@@ summary) that we can respond
to sudden positional changes in a target when ipginéven though not aware of them,
but fail to adjust for them when asked afterwardsysing memory) to indicate the
position. As Clark puts it: “Memory-driven respoegbus seem to be tied to the
contents of conscious visual experience, whilenentibject-engaging performance is
driven by a distinct and more sensitive resou(dsd).

If the dorsal pathway is only active during visitimen as soon as vision is
disabled the ACM would have to rely on the memdrthe target formed by the ventral
pathway, which is affected by illusion. This woulgan that in this experiment
although grasping was initiated using data fromdbesal pathway, it was completed
after vision was disabled using the stored data fitee ventral pathway. In the next
section | will discuss an experiment that suppthis explanation for these results.

Before that, | must consider two other implicatiaishese results. It will be
seen from the table that overall right-handers sltbgignificantly less affect of the
illusion, regardless of which hand was used, aatttre left hand, regardless of
handedness, was more affected than the right hianithe second experiment, where
participants built a jigsaw or a Le§model, it was noted that they favoured their right
hand in picking up pieces, regardless of whethey there right or left handed. It is
these factors that led to the postulation of anolc€ontrol Module (ACM) in the left
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hemisphere, as discussed above. The implicationddmithat in right-handers the use
of this specialised module is more dominant thas i left-handers.

There were other significant differences that deséurther investigation,
although the issues are outside the scope ofttesg. Left-handers were affected by
the Ponzo illusion to a far greater extent thany there by the Ebbinghaus illusion.
Right-handers using their left hand were more adigéby the Ebbinghaus illusion, but
using their right hand were more affected by thezeallusion. In the case of the
Ebbinghaus illusion left-handers using their lefhtd were slightly less affected by the
illusion than right-handers using their left hahdi left-handers using their right hand
were more affected than right-handers using tlgit hand.

SUMMARY iIn another experiment based on two illusions, thefth
handed and right-handed participants were affegtbdther using
their right or their left hand. There were markéifiedences between a
four groups and between both illusions. Since nisias disabled one
second after the command to begin, it is possitdepart of the reason
why participants were affected by illusion is thantrol of grasping
passed from the dorsal pathway data to the vepéitabhway data from
that point.

| turn now to three recent papers that challengecthim that grasping uses data
from the ventral pathway after vision has beenldesh | begin with a paper that
analyses 18 previously published studies on thexetf the Miller-Lyer illusion.

3.3.3 When is grasping affected by the Mdller-Lijresion?

This is the question that Bruno & Franz (2009)aétto answer by re-analysing the
results of 18 studies based on estimating thed§jz& grasping, the bars within a
Muller-Lyer illusion. They carried out a detailedadysis in which they took care to
adjust the published results to obtain a standaalsore of difference between the
maximum grip aperture (MGA) when estimating theessz an object and when
grasping the object. They identified three factbeg were largely responsible for
differences in the effect of the illusion:

1. whether and when vision was disabled;
2. the angle of the lines forming the arrow heads, and

3. the number of trials by each participant.
Focussing on the first of these, vision can beldeshat various stages within
the grasping process. The four most commonly usatigements during experiments
are:

e Closed Loopwhen there is vision throughout the whole process

e Open Loop Movewhen vision is prevented once the grasping moweimas started,;
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* Open Loop Signalwhen vision is prevented when the signal to gragpiven; and

« Open Loop Delaywhen vision is prevented for a number of secdiedsre the
signal to grasp is given.

THE RESULTS
The results from each of these grasping tests eaimpared with the results of
perceptual tasks (such as estimating size usimfifigrer and thumb). Because the
results ofOpen Loop DelagndOpen Loop Signalvere very similar, Bruno & Franz
combine these in the results that they reporthaw/s in the following table:

Type of test/conditions for test Mean error (mm)
Grasping — Closed Loop 4.4

Grasping — Open Loop Move 9.4

Grasping — Open Loop Signal/Delay 12.6
Perceptual 10.7

Table 3.4 Mean Error due to Muller-Lyer illusionesvmultiple tests

CONCLUSIONS

They conclude that in the closed loop situatiorretis a “clear evidence for a
difference between the perceptual measures arattim measures” (ibid, p 1431).
They also found “a substantial similarity betwelea perceptual measures and the
action measures when the action was delayed” (iBiodh of these findings are
consistent with grasping in the closed loop conditieing under the control of the
dorsal pathway, and grasping in the open loop ¢mmdbeing based on the ventral
pathway when vision is removed before action stdite mean error in the former case
was 4.4mm, and in the latter case 12.6mm. Whenrvisias disabled after movement
had started, the mean error was 9.4mm, and iredysno coincidence that the latter
measure falls near the halfway point between tleeebttremes.

Although Bruno & Franz point out that their resuheslating to grasping, differ
from those of another study of the Miiller-Lyer dion using pointing, this fact in and
of itself does not provide good grounds for igngrihe conclusions in the previous
paragraph, especially since there are questiongt alen a pointing task makes use of
the ventral, rather than the dorsal, pathway (sega 3.2.3 above).

Their overall conclusion is that “the perceptuad amotor effects of the illusion
differ only because of online feedback-driven cdilicls, and do not appear to support
independent spatial representations for visionaftiten and vision-for-perception”

(ibid, p 1421). It is not entirely clear what theyean by this claim, but | take it that they
are saying that visual feedback during the prooégsasping allows participants to
adjust their grip, but such feedback is not avéélathen simply indicating the size of
the target without grasping it.

But if, as they claim, there are not two independgatial representations, how
do they account for the error in the first plad&hy should a visual system that gets it
wrong initially then be able to correct that err@fis their claim that it is
proprioceptive feedback during grasping that ipoesible for corrections?
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The clear evidence is that when both actions tékeepn closed loop conditions
(with no loss of vision), the error in graspingsignificantly less than the error in
perception, and the authors fail to explain how tkipossible if there is one common
spatial representation. The difference is easipfared if grasping draws, at least
primarily, on the dorsal pathway, and perceptiorttanventral pathway.

The variation in error on the grasping task whesiovi is disabled at different
points in the process is consistent with the vieat spatial data is taken from the dorsal
pathway so long as vision is enabled, and reverssared data from the ventral
pathway as soon as vision is disabled. | will netiar this point in the following section.

One final point is appropriate. The fact that thera small error whilst grasping
in the closed loop condition may be indicativelad possibility expressed earlier that
during grasping the C-consciously initiated grabpwing on dorsal pathway data, is
affected by B-conscious feedback drawn from thdraépathway. | will return to this
point at the end of the chapter, but now | turbwo recent papers that propose a
different explanation for the effect of disablinigien during grasping.

SUMMARY An analysis of 18 experiments using the Muller-Lyer
illusion shows that, when vision is disabled befilwe command to
grasp is given, the error in grasping is similath® error on a
perceptual task. The error is less significanisfon is disabled later in
the grasping process, and is consistent with aggh&rom dorsal to
ventral pathway data. Claims that this analysisssha single spatial
representation of the target do not stand up tatisgr.

3.3.4 Does the dorsal pathway cease, or merely, faten vision ceases?

So far in this chapter | have based my conclustonghe understanding that the data
from the dorsal pathway ceases to be available@s as vision ceases, and data must
be drawn from the ventral pathway (Milner & Gooda@96, p 247). This may be
related to the fact that dorsal pathway does raatiré-consciousness. Two recent
papers have challenged this view, and claim tretitita from the dorsal pathway fades
away over a brief period, and this fading of datecaints for the increase in error that is
seen in grasping tests in illusory settings.

THE TEST

Hesse & Franz (2009) used the same stages foridigafision as explained in
the previous section: Closed Loop, Open Loop M@aen Loop Signal and Open
Loop Delay. Participants in the experiment hadit®& pp either bars or discs of three
different sizes, and measurements were made ofNtaimum Grip Aperture (MGA),
the time from start of movement to MGA, and totalvement time (MT). As would be
expected, the earlier that vision was disabledgteater the MGA and the longer the
MT. Before | discuss their conclusions, | must dettention to some false assumptions
that they make.
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ASSUMPTIONS

The first assumption they make is that the doralyway remains active “even
after a delay of 9 seconds between target presamt@id movement initiation” (ibid, p
1537). They base this conclusion on the paper lmnGldy et al (2003), which |
discussed in section 3.2.2 above, where | strabsedifference between areas that are
part ofthe dorsal pathway, and areas thatsareed bythe dorsal pathway. The area
examined by Connolly and his colleagues is involwveglanning and controlling
movement; although this area may draw on the dpeghlway in many situations,
activity in the area cannot be taken as proofitmatorsal pathway itself is active.

The second assumption that they make is thatrmadiof disabling vision
controls whether data from the ventral pathwaysisdun grasping, and that if vision is
disabled in the Open Loop Move condition — whempiag of the movement has been
completed — then control remains with the dors#tyway. This assumption is supported
by Milner & Goodale’s original claim in 1995 (repted in their 2006, p 246) that the
dorsal system dealing “only with objects that aseble when the action is being
programmet (emphasis added). However this assumption is epehallenge, and
will be challenged using the results of this study.

The third assumption is that since a smooth cuavebe plotted between the
four different trial conditions (Closed Loop andet versions of Open Loop) then they
all draw on the same pathway for their spatial dakés may by a reasonable
assumption, but it falls far short of proving thia@ same pathway is used in all four
situations.

CONCLUSIONS

They conclude that “grasping after a delay is gdilg classic memory
mechanisms and that this is reflected in increasiagimum grip aperture in grasping”
(Hesse & Franz 2009, p 1532). The first part of tonclusion — the use of classic
memory mechanisms — is based on the first assumptiich is at best highly suspect,
if not completely unfounded. The second part —eigg increasing MGA — can
equally well be explained by a change from dorsalentral pathway, as | will explain
by reference to another study.

The study conducted by Franz, Hesse & Kollath (209©8roadly similar to that
reported by Hesse & Franz. The main differencegarthat they used an illusory
background for their tests, and (b) that they idetlitwo additional points at which
vision was disabled. These additional points wenemthe hand was (i) two thirds of
the way from starting point to the position of tiigect, and (ii) one third of the way.
This provides six reference points for comparisather than just the four.

THE TEST
There were three separate experiments, based didker-Lyer illusion, with
the target bar having either inward pointing omaard pointing arrow heads. In each
experiment there were two tasks: grasping thedsandicating the width of the bar
(either by selecting a bar from a range of optiandyy adjusting the length of a single
adjustable bar). Participants wore special gogiascould be made opaque by the
experimenter.
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* Inthe first experiment, participants saw the lemardne second; then either the
signal to act either came immediately and visios wainterrupted (Closed Loop),
or vision was immediately prevented and the sigmalct came after a five second
delay (Open Loop Delay).

* Inthe second experiment the Closed Loop optionnepksaiced by an Open Loop
Move option, where vision was disabled as soomagparticipants began to move
their hand.

* Inthe third experiment further options were addeith vision being disabled one-
third of the way from starting point to grasp (Operop Move 1/3) and two-thirds
of the way (Open Loop Move 2/3), and the Closeddoption was restored.

THE RESULTS
The table 3.5 below summarises the illusory aféecperception and grasping
over all three experiments. This affect was caledas the difference in MGA when
responding to the two different Muller-Lyer barswill be noted that the error increases
steadily as the length of time before vision isatlied is decreased, and this led to the
conclusion that the increase “is not due to mendemands but to the availability of
visual feedback during movement execution” (ibid,51.8).

Type of test/conditions for test Mean error
(mm - rounded)
Perceptual — Closed Loop 4.0
Grasping — Closed Loop 0.5
Grasping — Open Loop Move 2/3 1.0
Grasping — Open Loop Move 1/3 1.5
Grasping — Open Loop Move 2.0
Grasping — Open Loop Signal 2.5
Grasping — Open Loop Delay 3.5
Perceptual — Open Loop Delay 4.0

Table 3.5 Mean Error due to Miller-Lyer illusionenthree experiments

CONCLUSIONS
The authors claim that these results show thatétieeno evidence of a shift
from dorsal to ventral control”, and that so lorsgvision is enabled there are online
corrections to the grasping movement. The facintihe corrections demonstrates, in
their view, that a single representation of obgze in involved, and that there is no
evidence of a shift from dorsal to ventral control.

As in the previous case, their claim is that algisystem begins to grasp with
an inaccurate estimation of the size of the obpeud, steadily corrects that estimate so
long as vision is enabled. As pointed out eartl@s raises the question of why the
system got it wrong in the first place and needwn&ie corrections.

However, the results are also consistent with tee that MGA is controlled by
accurate data from the dorsal pathway whilst vissoenabled, but is then adjusted
towards the illusory size of the object to be geakpalculated from data in the ventral
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pathway. The longer that the latter data is udezrore closely the result matches the
illusory size revealed by perceptual tasks. Onitfteypretation of the results the move
from dorsal control to ventral control is clearlgrdonstrated.

| take it therefore that the authors of these tapgrs have failed to make their
case that the standard two pathway view is wrond that the data that they report can,
in fact, be taken to support that view. There isstho reason to abandon the
conclusions that | have drawn from the illusion @xments, and in the final part of this
chapter | will draw those conclusions together atmoherent picture.

SUMMARY Claims that experimental data disprove the exigeric
two separate visual representations that are wseahtrol actions in
respect of a target object are open to seriousertgds. In particular
they fail to explain why a single representatioresponsible for both
an initial error and the process of correcting #rabr.

3.4 Vision and consciousness: the general picture

In this final part of the chapter, | summarise pieture that has been revealed about the
relationship between vision and consciousnessah bamisphere.

* There are two cortical visual pathways in each Bphere: the ventral and the
dorsal. (3.1.1)

* The ventral pathway is specialised for perceptipenables us to be aware of
what is within our visual field, to identify andadsify the objects in that field,
and to reason about those objects. The informaicnded allocentrically and
can be committed to memory and retrieved as negesHaere is no need to
recompute the information about objects simply heeave move: their
identification and relationship with other objeotsnains constant. (3.1.1; 3.2.1)

* The dorsal pathway is specialised for the contfdlaalily actions in respect of
objects within our visual field. The informationali objects is coded
egocentrically and is recomputed every time we mave not remembered and
is not available when vision is disabled. (3.1.2,3)

* There are a number of circumstances in which mowésria respect of objects
are controlled by data from the ventral systemnpevben the dorsal pathway is
active. These are (1) quasi-linguistic actions alaouobject; (2) movements
directed to locations where it is consciously citad that an object will, or
would, be; and (3) movements that involve novebast for which no schema
exists. (3.2.2)

* The ventral pathway in the left hemisphere serve®isciousness, and in the
right hemisphere serves B-consciousness. (3.1.4)
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» The dorsal pathway in the left hemisphere doesente C-consciousness, but
serves the specialised Action Command Module (A@M]j is responsible for
tactical planning of movements. (3.1.4)

» Decisions to act are taken C-consciously using filata the ventral pathway
and the information passed to the ACM where itlmamatched to the data
available from the dorsal pathway. (3.1.4; 3.2.2)

* The dorsal pathway in the right hemisphere sereéis B-consciousness and the
Action Control System. (3.1.4)

* When the information in the two pathways is incetesit — as in the case of
illusory settings — B-consciousness makes useeofitita from the ventral
pathway. (3.1.4)

* When there is no restriction of vision, it is pddsithat a grasping movement
initiated C-consciously and drawing on the dorsdhpray may be affected by
B-conscious attempts to correct the grasp basethtanfrom the ventral
pathway. (3.3.3)

» If vision is disabled before a movement is beghat tnovement draws on the
remembered data from the ventral pathway. (3.13); 3

» If vision is disabled during movement, data frorae tforsal pathway ceases to be
available and is replaced by remembered data frenvéntral pathway. (3.3.3;
3.3.4)

Much of the data in this chapter has been drawm fneurological and
psychological studies, and very little has beenvdricom the philosophical literature.
The reason for this lack is that philosophy hasaihg large, failed to deal with the
existence of two distinct visual pathways. One hlgt@xception is Clark (for example,
his 2001, 2007 & 2009). Nevertheless, the issuestified in this chapter, for example
a possible conflict between C-conscious and B-doasacontrol of grasping, have
important implications for the philosophy of mind.

In the next chapter | will consider the implicatsoior philosophical views about
vision and visual perception of (i) two centresohsciousness — located in different
hemispheres and with differing characteristics & @iy two visual pathways with
differing roles.
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CHAPTER 4

CONSCIOUSNESS, VISION AND PERCEPTION

In the previous two chapters | have outlined thidewce for two essential dichotomies
in the human mind, one involving creature consaiess and the other involving

vision. | have shown that each hemisphere of thelsupports consciousness, and that
these two centres of consciousness are distineisfof consciousness. The right
hemisphere has a basic form of consciousness, Whiate termed B-consciousness,
that is inherited from and shared with animals, @nchpable of simple reasoning and
the initiation of behaviour, but lacks languageeTéft hemisphere has a more complex
form of consciousness, which | have termed C-canstiess, that has developed in
humans alongside the development of language,sacapiable of complex reasoning,
introspection, and the linguistic reporting of nergtates and their contents.

The human visual system is complex with both sulizadrand cortical visual
pathways, with the latter accounting for more tB@fo of the axons forming the optic
nerve (Gazaniga et al 2002, p 153). | have outlthecevidence for two distinct cortical
visual pathways — the ventral and the dorsal -acheerebral hemisphere. The ventral
pathway is specialised for the identification atassification of objects and properties
of objects in the visual field, whereas the dopsghway is specialised for the control of
actions directed at those objects.

C-consciousness is served by the ventral pathwéyeiteft hemisphere, but the
dorsal pathway serves the Action Command Modutbat hemisphere and does not
reach C-consciousness. The evidence suggests it right hemisphere both
pathways serve B-consciousness, but when the iafitmprovided by both pathways
is inconsistent it seems that preference is gieghe ventral pathway.

C-conscious decisions to act in respect of objectise visual field are made on
the basis of information from the ventral pathwag are passed to the Action
Command Module. This module connects the spatial aeailable from the ventral
pathway with that available from the dorsal pathwag, with certain exceptions,
utilises the latter data to plan the necessary mewts and pass commands to the
Action Control System(s) in the relevant hemisptg®réor the exceptions see section
3.2.4). Data from the dorsal pathway becomes utablaiif vision is disabled at any
stage in this process, and from that point on bBmlplanning and the control of
movement draw on stored data from the ventral payhwhe diagram overleaf
provides a simplified plan of vision and actiorhuimans.

Existing theories about perception, and the exgstimcabulary used to describe
visual perception, fail to take account of the cterjies revealed by this diagram. A
theory of human visual perception must incorpotiagepresence of two visual
pathways and the processing of visual input by dviferent forms of consciousness.

A complete theory of visual perception is beyonel shope of this thesis, but in

this chapter | address two sets of questions wanswers must form part of such a
theory.
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Figure 4.1 The human visual system, consciousmessetion

* To what visual processes should the term “seete®lis seeing limited to the
ventral pathway? Do we see both C-consciously andridciously, or only the
former?

« If we limit “seeing” to the ventral pathway, whdiaut perception? Given the
significant differences in cognitive processinghe two hemispheres, is it
appropriate to talk about “perception” in both ke

| begin with the problem of defining the terms tsigand ‘seeing’.

4.1 The problem of sight

In this part of the chapter | address the issus@f we are to understand and use terms
related to the most significant of the five senseght. Some of the questions to be
addressed are:

* Is the phenomenon of sight limited to visual preaes in the ventral pathway,
or can we be said to see what is processed thrtwegtiorsal pathway?

» If an object is shown in the left visual field oEplit-brain patient, and the visual
input is processed in the right hemisphere, do theg” that object? Is the
visual process in this case the same as that wihebjact if shown in the right
visual field of a split-brain patient and is prosed in the left hemisphere?
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» Does the person driving on automatic pilot “see tbd traffic light that causes
them to halt? Does the sleep-walker “see” thernsttech they pick up to take to
the post?

* If we apply the term “see” to visual processing tia ventral pathway in both
hemispheres, do we need separate terms to madkstirection between
C-conscious seeing that we can introspect and rgpdrally, and
B-conscious seeing of which we are C-conscioushware?

| begin with visual processing in the differentuas pathways, and the
phenomenon that has been termed ‘blindsight’.

4.1.1 Visual processing in the dorsal pathway

In the 1980’s the case of DB reported by Weiskrgh®86, 1987) raised new questions
about visual processing in the human brain. DBdradperation to remove an angioma
from part of theoccipital lobe in his right hemisphere, and the area involvechixt

part of the Primary Visual Cortex, or area V1. A®sult, DB had acotoma — an area
within his left visual field where no visual infoation reached consciousness, and
where he was therefore blind.

A scotoma is distinct from the blind spot which alehave in each eye. The
blind spot is formed by the area where the optiv@éeaves the back of the eye, so that
there are no rods and cones to respond to lightaM/@ot generally aware of our blind
spot, since the visual system normally compendatag but it can be revealed in
experiments.

In DB’s case his blind spots were identified expenmtally, and he then
underwent a series of tests on each of his blintssgnd on several locations within the
scotoma (Weiskrantz 1987, pp 81ff). Each site taeggeted in a series of pseudo-
random tests and DB was given the forced choisghether or not a light had been
detected at that point. (He was not told the reauttil the whole series of tests was
finished.)

When the target area was either of his blind spa$¢ssesponses were at chance
level (43% correct). But when the target areas wetl@n the scotoma, his forced
choices, or guesses as he thought of them, were tihan 90% accurate. Despite the
damage to one specific area of visual processiwgstclear that some visual
information was influencing his “guesses”. In moases DB reported no awareness of
any sort during the tests, but for one specifiatmn he reported that he felt
“something coming in” (ibid, p 82).

Based on the information about the two visual patysin the previous chapter,
we can surmise that the damage caused by the mpevads to the ventral visual
pathway. This would account for his inability tgoet experiencing anything during the
tests (the one exception may point to one areaeavmne residual processing was still
possible). If the dorsal pathway was spared, thsunal information via that pathway
would reach B-consciousness.
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In chapter 2 (sections 2.3.4 and 2.3.5) | descrébgzbriments in which it
appears that participants made B-conscious desistact in situations where
C-consciousness lacked data on which to make aidecin chapter 3 | pointed out the
possibility, based on animal studies and humanwbebg that B-consciousness is
served by both visual pathways. If DB’s dorsal patirs were intact, and data from the
experiment reached B-consciousness, then DB cowonBciously decide whether or
not he had seen a light. It is possible that tiberpreter Module (see sections 2.1.6 and
2.3.4) was able to access the result of the B-¢gousaecision, although not, of course,
the reasoning behind it.

In this situation DB would have no C-conscious gisaput from the area of the
scotoma, but would be C-conscious of the outpuhftioe Interpreter Module (see part
4.2 below for further details). This would explédow DB could accurately report what
had occurred but understand his choices as gud§eeskrantz adopted the term
“blindsight” to describe this phenomenon of respngdo visual input without
[C-]conscious awareness of the input.

SUMMARY A case study of a patient with a scotoma, revethled
ability to accurately “guess” the presence of mstus in the absence
of consciousness of the stimulus. | have propdsetithis
phenomenon, termed ‘blindsight’, can be explaing@4conscious
awareness of visual input via the dorsal pathwag,that
B-conscious decisions about visual input are detkby the Interpreter
Module and interpreted as guesses.

This raises the question of whether ‘sight’ shcdagdapplied only to C-conscious
visual input, or also to B-conscious vision. Befbealdress that question, | return to a
case (discussed in 2.3.1) where blindsight mayigecthe explanation for observed
behaviour.

4.1.2 A case of unconscious driving

In chapter 2 (section 2.3.1) | reported the casedriver who continued his drive home
whilst in the throes of petit malseizure, and a pedestrian in the same situation who
continued to walk home whilst threading his waytlgh the crowds. The cases have
been discussed by Searle (1992, pp 108-109) arck Bl®97, p 397), although they
reach opposite conclusions. Searle describes ther @s totally unconscious, whereas
Block regards him as phenomenally conscious blingcaccess consciousness.

| drew a distinction between this driver, and espa driving “on automatic

pilot”. | claimed that in the latter case the driveas responding to visual inputs
B-consciously (whilst C-consciously engaged with inher thoughts), but rejected this
explanation for th@etit malsufferer. We are told that he went through at leastset

of red lights (Penfield 1975, p 39), and the iderdtion of traffic lights as signals to be
obeyed requires consciousness. If this driver veasesponding to his environment
C-consciously — because of the seizure — and spbreling B-consciously — which we
deduce because he failed to understand the meahred traffic lights — how are we to
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understand his behaviour? After all, he negotiataific and road junctions without
crashing.

In chapter 3 (3.2.2 & 3.4; see also figure 3.@férred to the three stages
involved in action once a decision to act has beade: strategic planning, tactical
planning and action control. The first of thesedives consciousness and the data from
the ventral visual pathway, but generally speakirigted the exceptions in 3.2.2)
tactical planning and action control pass to thégkcCommand Module and Action
Control System, and they draw on the dorsal vipattway and stored schemas.

It is not possible to determine from the informatevailable whether the driver
in the throes of @etit malseizure lost both C-consciousness and B-conscisgsoe
only the former. But even if he remained B-conssjome can judge that he was not
driving B-consciously. However, since the decigiomrive home, the strategic
planning of his actions, and the selection of gherapriate schema, all took place
before the seizure began, there is no reason wisiadwdd not follow the well-
established route home and avoid other trafficqudista from the dorsal visual
pathway, which would not cease to operate becausdéogs of C-consciousness.

SUMMARY The case of someone continuing to drive home winilst
the throes of petit malseizure, without crashing but without obeyin
red traffic lights, can be explained by blindsighthe decision to drive
home and the implementation of that decision byAtigon Command
Module occurred whilst still C-conscious, the ActiGontrol System

would continue to have access to visual input wéadorsal pathway;

this would enable the driver to respond to famil@admarks and other
traffic, but not to respond to traffic lights.

©

This explanation contrasts with the case of theedron automatic pilot where
B-conscious control of driving provides the begtlaration. However, this still leave
us with the question of whether it is appropriat@se the term ‘sight’ for
B-conscious visual inputs. Does the driver on auatiepilot “see” the red traffic lights
that cause him to stop, and the green lights tteahpt him to start moving again? This
will be the topic for the following section.

4.1.3 B-conscious sight

If the driver were asked, once he was again dri@rgpnsciously, why he had stopped
at the traffic lights, he might well reply “I mustive seen that they were red”. This is
similar to the response of the soldier who, whekedsvhy he had halted and brought
his gun to bear on a rooftop, replied, “I must hagen something” (see 2.3.2).

The evidence from split-brain patients outlinedapter 2 (part 2.1) is
unequivocal: in whichever part of the visual field object is displayed — so whichever
hemisphere carries out the visual processing pdlient sees the object. By that | mean
that the patient becomes aware of the presendeafliject within the visual field and
is able to reason about the object. Although d-bpdiin patient cannot use language to
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report the presence of and to name an object inléfevisual field, with the visual
input processed in the right hemisphere, this plewino reason for denying that they
see the object.

The experiments reported in 2.3.4 and 2.3.5 alsuighe clear evidence that the
participants saw what was before them B-conscioashyell as C-consciously. It
makes no sense to deny sight either (i) to spéitrbpatients using their right
hemisphere, or (ii) to those with intact brains waspond B-consciously to visual input
that they cannot introspect or report C-consciaustywever, the use of the terms
‘sight’ and ‘see’ for visual processing via the trahpathway serving B-consciousness
as well as the pathway serving C-consciousnesssraisth conceptual and semantic
problems.

SUMMARY There is clear evidence that split-brain patierts\sith
their right hemisphere, that is B-consciously. Ehare also times when
brain-intact persons can be judged to see B-couslgio

4.1.4 Distinguishing between B- and C-conscioubtsig

The recognition that we see B-consciously as vee{Laonsciously creates a problem
with our use of the term ‘see’. When someone sageé . . .” they are referring to an
experience that they can introspect and reportteTaee, however, instances when
someone would be unable to say “I see”, but theliralviour provides evidence of sight.
In such cases they may concede “I must have s&@e&” clearly means something
different in these two situations.

SCENARIO 414

A student has been recruited for an experiment.sien front of a
computer screen and is told to watch for a symitel will appear. She
watches closely, but is not aware of seeing angthifter a few
minutes, she reaches across and picks a bottlatef \wom a selection
of five different varieties available. “Did you sarything?” asks the
researcher. “No,” replies the student. “Is thatubaal bottled water
that you drink?” “No. Actually | usually drink BranB.” The
researcher then reveals that an image of the hhetdhe chose had
been displayed on the screen for 300 milliseconds.

It was seen in chapter 2 that visual inputs takgéo to reach consciousness in
the left hemisphere than the right because ofubeanscious hypothesis forming and
theorising that takes place in the former. The fiaat the picture of a bottle of water did
not reach C-consciousness does not mean, of cdhaset did not reach
B-consciousness. Neither the student’s decisi@eliect a particular bottle of water,
nor the subsequent action of picking it up, meetdititeria for subconscious
behaviour. There is no need to assume higher oepeesentations or complex thinking

1. This simplified scenario reflects experimentatiad See, for example, Baldwin et al (1990).
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to explain her decision (see Definition 2 in 1.5@)e logical explanation is that she
saw the picture B-consciously, and made a B-consaiecision.

This experiment underlines the fact that the tesee” is used in every day
experience to denote C-conscious visual experietmgever, to limit it to this
meaning is to deny the term ‘sight’ for B-conscieisual experiences, and thus to split-
brain patients using their right hemisphere ananionals (among others). Whilst it is
not practical to change the use of the term ‘se@armal language use, | suggest that in
philosophy, psychology, and neuroscience it is irtgod to distinguish between
C-conscious sight and B-conscious sight.

The obvious difference between visual processirthernseparate hemispheres is
that we can introspect and verbally report whaGaeonsciously see, but we cannot
introspect or report what we B-consciously seeer&hs, however, another significant
difference. In chapter 2 | reviewed the evidenoaisplit brain patients that shows
significant differences in how the hemispheres af@eIThe left hemisphere lacks some
of the visual discrimination capacity of the rigitgmisphere, but instead focuses on
theorising about sensory inputs — forming and igstiypotheses — and has a capacity
for complex reasoning that the right hemispherkdac

Although both hemispheres receive the same visyaitivia their ventral
pathway, it seems highly unlikely that they procsd input in the same way. If we
retain the concept of ‘perception’ for visual (asttier sensory) processing in the left
hemisphere, then we require a different concept &adifferent term) for visual (and
other sensory processing) in the right hemisph@&tes is the issue to be addressed in
the rest of this chapter.

SUMMARY It makes no sense to limit sight to C-consciousialis
processing, since this would deny that animalsasekthat split-brain
patients see using their right hemisphere.

CLAIM 4: Humans see both B-consciously and C-donsty.

But if we see both B-consciously and C-consciousbyy do we differentiate the
top-down visual processes in the two hemispherég?ainswer to this question will
occupy the rest of this chapter.

4.2 Perception

In traditional philosophical terms the verb “to seea “perceptual” verb, that is, seeing
is a form of perceiving. In part 4.3 | will explaivhy it is inappropriate to use the term
‘perception’ of visual processing in the right heptiere. But if perception is to be
limited to the left hemisphere and C-consciousnafispough sight is common to both
C-consciousness and B-consciousness, then it esgaxy to separate “seeing” from
“perceiving”. In this section | focus on top-dowiswal processing in the left
hemisphere, and distinguish between visual expeggand perceptual experiences —
between seeing something and perceiving it.
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CLAIM 5: In humans, [C-conscious] seeing and pericg are two
distinct processes.

| will justify this claim with a number of differérscenarios and the insights that
they provide, starting with a well-documented néagal condition.

4.2.1 A failure of perception

SCENARIO 4.2
The patient, P, is sitting in his doctor’s officéeve they are discussing
the effects of an earlier brain operation. P apptabe an alert and
sensible individual and passes various neurologicdlpsychological
tests without any problem. Then the door openshemdiife enters.
“Who is that?’ asks the doctor. “I don’t know,” tegs P. “She looks
exactly like my wife, but she is not my wife; slseain impostor.”

The patient in this scenario is suffering from @epgras Syndrome (Joseph
1996, p 99). If asked whether he sees his wifaémrvom, the sufferer would answer
“No”. In this case he is not denying a C-consciaissial experience, but rather a
C-conscious perception. We can judge that his denreot due to any defect in his
visual system, since he claims that the persoreeg is identical in appearance to his
wife. His rejection of her as his wife is clearlade on non-visual grounds.

P’s visual system produces, via the ventral pathwaagpresentation of the
person before him that matches in every importespect the stored representation of
his wife’s visual appearance. He has a similareggntation of his wife’s voice, and if
his wife had telephoned the doctor’s office insteadoming in, the patient would have
had no hesitation in accepting that it was his wifiehe phone. So although his claim
that it is not his wife clearly relates to visuabpessing, it cannot be based solely on
what he sees.

SUMMARY in the case of Capgras Syndrome, there is a clear
difference between the suffersmreinghis wife andperceivinghis wife.

In section 4.2.4 | will discuss the role of theelmtreter Module in integrating
visual and other sources of data to create pemeplihe claim that | am making is that
the unusual affect of Capgras Syndrome is notdkeltr of some unique process, but the
incorrect result of a process that we all expereaitthe time. | will discuss that process
in detail shortly. Before that, | explore otherammce for the distinction that | am
making.

4.2.2 Perception and conception

Perceptual states involve some form of conceptoailent. One cannot perceive
something for which one does not possess a conspowe puts it in higntroduction
to the philosophy of mindit does seem that one must be able to bringgben] objects
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in question under concepts of some sort if one Iwalve . . . a perceptual experience”
(Lowe 2000, p 105). A young child may have the samsual input when confronted
with an object as their parent, but whereas therggerceiveshe vacuum cleaner, the
child cannot perceive it, since she lacks the cphokvacuum cleaner.

However, to describe the parent’s visual experiescgerceiving a vacuum
cleaner” is misleading. The visual experience megylt in the perception of a vacuum
cleaner, but the experience is distinct from, angimricher than, the perception. To
quote Lowe once more:

[D]o perceptual experiences typically havaconceptual content in
addition to conceptual content? One reason fokihgnthat this might
be the case is that the perceived scene is oftenabf richness and
complexity that it is hard to suppose that anyamdctin fact bring all
of its ingredients under concepts, even if he er@bssesses the
requisite concepts to do so. (Lowe 2000, p 134leg in original)

Carruthers make a similar distinction, althoughliiferent terms. He describes
concepts as being “wholly ‘chunked’ or ‘digital’ mature”, whereas percepts in contrast
“while beingimbuedwith concepts (often or always), contain represtomns more
finely grained than any concept; these represemstre analog” (Carruthers 2000, p
133 —italics in original).

Although both Lowe and Carruthers view the richnefshe non-conceptual
content of visual experience as one aspect of pgore | am making the case that this
rich non-conceptual experience is “seeing”, and pleaception only occurs when
concepts are applied to what is seen and assurs@rermade. The important point
about this latter stage is that it does not deehely on what is seen, other factors are
brought to bear — as in the case of the Capgréesreuf

SUMMARY There is a difference between the rich detailed non
conceptual visual input that veee and the more limited conceptual
information that is extracted from it so that perceive

In the following section | will look much more clely at the process of
perception, and the role that non-visual data pigyerceiving what we see. | will do so
by comparing several scenarios that involve, oeappo involve, an apple.

4.2.3 A problem with apples

In this section | compare several different sceysaim which it is to be assumed that the
non-conceptual visual content is the same, but @vperception and reality differ. The
purpose is to demonstrate that there is a reahdigin between what we see and what
we perceive. | begin with a claim published onltheversity of Glasgow’s Philosophy
Department website in 2010 as part of an invitat@msaubmit papers for a conference on
perception.
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SCENARIO 4.3

[llmagine looking at an apple. The colour of thenrface of the apple
is something that is phenomenally given to you ippécal visual
experience of an apple. This is a property thafdabeng surface of the
apple seems to have and to which we seem to hea diccess in
visual perception. . . Some people think that Wloeking at an apple
it is part of the way that the apple appears thiata whole round
object even though there is clearly a sense inlhwvie don't see the
whole round object — we don’t see the back sida@fapple. Such
people would think that the back side of the applghenomenally
given in experience, but it isn’t given in the sawey that the colour
of the front surface of the apple is given.

(downloaded from philosophy.arts.gla.ac.uk on 12/08

The visual experience described here includesdlmicof the visible area of the
apple’s outer surface, the shading of colour ohghdace that provides evidence of
depth, and the shape of the visible area. Thoseresacan be compared with a stored
representation of the visual appearance of an apptean assumption can then be made
that it is an apple. The concept of apple contEnsore than colour and shape: it
includes among other things the complete three mimaal body of the apple, the
texture of the apple’s skin and the taste of apple.

It is the association of what is visible with thencept of apple that provides the
evidence for the back side of the apple: it is“goten” in the visual experience. It
would be possible for someone to have cut an apgialf and placed it in such a way
that your visual experience of the facing side wlasitical to the visual experience when
viewing a complete apple. But in this case the mggion of completeness would be
unfounded. There is no visual detail that distisges the complete apple from the half

apple.

SCENARIO 4.4

You go into a hotel, and on a table in the recepticea you see a sigr
bearing the legend “AFMA-", and below it an apple; or rather, you
see the colour, shading and shape of the visilele afrthe apple’s
surface that is facing you. These are identic#théovisual appearance
in the previous scenario. Being rather thirstyrafteur long journey,
and assuming that the apple is available for gugstspick it up and
take a bite. You get a shock when you discovertttatpple is made
out of wax. It is only later that you discover tAdEMA stands for the
Artificial Fruit Manufacturers’ Association.

What you perceived, based on the visual evidenfordogou, was an apple — a
real apple with its juicy thirst-quenching propesti The assumption that you made was
no more unrealistic than the assumption referrad tbe previous scenario that the
apple was whole. But now imagine one of the comfegeattendees looking at the apple,
and assume that his visual experience of the codtiading and shape of the visible
surface was identical to yours. Given the diffelemawledge that he possessed would he
have perceived a real apple — or an artificial one?
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SCENARIO 4.5

You have been visiting an art exhibition in a dtakeme. Worn out
and thirsty from your exertions, you sit down fareat. On the wall
opposite you see a semi-circular occasional talé,sitting on the
table is an apple. You have the same visual awasavfecolour,
shading and shape of the apple’s face as in thegu® scenarios. You
think longingly of the taste of apple. When you gpf you cross the
room to take a closer look, and discover that yaxetbeen looking at
atrompe I'oeil painting.

This experience shows that even the awarenes9ti teat seemed an integral
part of the visual experience in the previous teenarios is, in fact, an assumption. A
clever artist can shade colour in such a way thexetis an appearance of depth, even on
a flat surface. The curator of the exhibition cosildn the same place as you, have the
same visual input, but not perceive a real apple.

What these three scenarios demonstrate is thaiteléisp richness of the non-
conceptual visual representation formed by theraémisual pathway, the visual
information on which we base perception is veryitiah. The conceptual content of our
perception far outstrips what it visually givenidtour knowledge — or in some cases
our lack of knowledge — that combines with the &lsiata to produce visual
perception.

SUMMARY What we perceive visually is assumed on the bdsisry
limited visual data.

The remarkable thing is that on the majority ofamsons the assumptions that
we make based on limited visual data result indieai perception. In the following
section | look more closely at the process thatgsithis about.

4.2.4 Visual perception and the Interpreter Module

In chapter 2 (section 2.1.6) | describe an expertroa a split-brain patient that led to
the identification of the Interpreter Module in tleét hemisphere. This module seeks to
make sense of sensory and other inputs by formypgtheses. In this particular case,
the module had access to the C-conscious reasanththe resulting selection of
pictures by the right hand, and to the action tdc@ng pictures by the left hand, but

did not have access to the B-conscious reasonimigdbéhe left hand’s action. The
reason advanced by the patient for his choicestheasfore a fiction: an attempt to
construct a logical explanation in the absenceoofesof the facts.

This same process was seen at work in an experitesotibed in section 2.3.4.
The participants were asked to select one of fieaiical objects, but after they had
made their choice they confabulated their readariaimed that the confabulation arose
because lacking a basis for a C-conscious choiweela the objects, the participants
made their choice B-consciously. But since therprter Module only has access to
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the action of choosing, and not to the B-conscreasoning in the right hemisphere that
determined the choice, it was forced to make upaes

| suggest that the same process can be seendasbef the Capgras sufferer.
Faced with visual data from one source — the vepathway and the Face Recognition
Module — but lacking data from another source -siinbg the emotional response
associated with seeing his wife — the InterpretediMe forms a theory. The person
looks like his wife but is not his wife: therefogbe is an impostor.

The evidence indicates that the Interpreter Modalabines (a) the visual
matching of what can be seen of an object wittoeestrepresentation; (b) other visual
clues (Visual Analysis — see 4.2.6 below); andofber sources of information. From
these a theory is constructed to provide the bestimto all the available data, and this
theory reaches C-consciousness alongside the puselgl (analogue) data. This
arrangement is set out in Figure 4.2 below.

Visual Memory
Analysis Perception

Other inputs

C-consciousness

Conceptual
Content

»

Eye

Ventral
O—b Visual
Pathway

Interpreter
Module

Non-conceptual visual
content

n
»

Working Memory  Attention

Figure 4.2: The route from visual input to C-comssEness

| have shown Attention with a double-headed arrew@o not know whether a
signal is sent to C-consciousness that data isadkaiin Working Memory, or whether
C-consciousness polls Working Memory to find ouethter data is available. Which of
these is the case must await empirical evidendehleussue is not relevant to the wider
picture, which is of two parallel inputs reachingc@nsciousness together: the non-
conceptual analogue rich detailed visual data,thednterpretation of that dataseeing
andperceiving

SUMMARY Visual data reaches C-consciousness in two parallel
forms: rich detailed non-conceptual content andgetual content
which is output by the Interpreter Module.

One of the results of this dichotomy may be sedhémphenomenon of change
blindness, which is the topic of the following sent
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4.2.5 Change blindness

There is now an extensive literature on changalbbss, and many examples can be
found on the internet (see for example http://Mslbeckman.illinois.edu). The
following scenario is typical.

SCENARIO 4.6

You are watching a short film clip. In the firsies®e you see a young
man seated at a cluttered desk. He pushes bachkdiis gets up and
goes to leave the room. In the second scene yoa gegng man leave
a room and enter a corridor, where he lifts a tebeye and makes a
call. The chances are very high that you failecetdise that there wer
two different young men dressed in different clsthe
(http://viscog.beckman.illinois.edu/flashmovie/23p

D

The detailed rich analogue data produced by th&algpathway of the visual
system changes constantly as the scene beforg/@sichanges, but that data is not
committed to memory. Instead, it appears thattivésoutput of the Interpreter Module
that is memorised. As one researcher has put it:

It appears that there is a kind of attentional tleaeck” which limits
information transfer into memory: only a fractiohtiee information
available in a scene is transferred into visuaiagte for later report or
comparison. . . . the code in which the informai®stored in visual
short term memory is not a visual code, but a éndehich only the
category or identity of the elements is availal®:Regan 2010, p 5)

Which elements of the visual scene will be pickathy the Interpreter Module
will vary from individual to individual and from mtumstance to circumstance. But
setting aside those rare individuals blessed (merl) with what is called “a
photographic memory?”, it is only those elements tieve reached C-consciousness via
the Interpreter Module that are stored in C-consximccessible memory.

SUMMARY We C-consciously remember what we perceive, not wha
we see.

This brings me to one final example of the disimttetween seeing and
perceiving — the issue of illusion.

4.2.6 Visual analysis and visual illusion

In the previous chapter | reviewed a number of @rpents which revealed that in cases
of visual illusion the data available from the ddrgisual pathway provides generally
accurate size and orientation information to cdrgrasping, whereas actions drawing
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on the ventral pathway demonstrated inaccurateasideorientation information. | noted
that the extent of the inaccuracy varied from ibasto illusion, and that this had led to
speculation that different illusions arise at diéiiet places within the visual process
(Milner & Dyde 2003). In this section | suggestalternative explanation.

In section 4.2.4 and Figure 4.2 | made referen@epmocess that | termed Visual
Analysis. | have treated this as a process distinat the Interpreter Module because the
process can also be found in the right hemisplsere 4.3.5 below). What we perceive
differs from what we see in several important respe/Vhat we see is the affect of light
reflected from objects onto the retina, and eagbablwill fill a different proportion of
our visual field, and form a different shape, defieg upon its position. Visual Analysis
is the process of adjusting our visual input towlfor the effects of distance and
perspective.

Thus, for example, we perceive two lamp posts aggltbe same size, even
though the one further from us takes up a smatieiign of our visual field. We perceive
that a clock face is circular, even though the ienmgmed in our visual field is elliptical.
We perceive that a person with two legs is wallpagt our window, even though only
their head, arms and trunk are present in our V/isld.

In most circumstances the adjustments that seppeateption from seeing are
well founded and serve to provide us with accurgtemation about the world around
us. Indeed, we would not last for very long if sachustments were not made. But there
are special circumstances in which the adjustmametsiot justified, and lead to wrong
conclusions.

When we look at the Muller-Lyer illusion, the ridetailed analogue
representation of what is in front of us includes tines of equal length; but the digital
representation formed by the Interpreter Modulevdran the output from the Visual
Analysis Module, which assumes that one line iserethan the other, and therefore that
the one that is further away must be longer. If ipmk at the illusion and simply
compare the end points of the two lines, withoutgisiny artificial aids such as a ruler,
you can see that the end points align and thataheyherefore the same length.

SUMMARY Visual illusions may arise because a specialiseduteo
that interprets raw visual input and adjusts fetatice and perspectiv
is misled and makes unjustified adjustments.

D

The perceptual errors that arise in the caseudidhs are illustrative of a wider
problem in visual perception: we perceive what wgeet to perceive. This is the topic
of the following section.

4.2.7 Perception and expectation

There is clear evidence that what we perceivaahgty influenced by what we expect
to perceive. The literature divides perception imdttom upandtop downprocessing. In
this thesis | am making the case that as regasisrnvihe former should be referred to as
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sight, and only the latter as perception. It is gtage in the visual process that is
“affected by our concepts, beliefs and expectati¢@soyer 2003, p 1).

The reason that we are misled by the Muller-Lyleision is that our experience
of living in a community where much of our enviroant is “carpentered” — that is,
constructed using straight edges and angles —esreapectations about how to interpret
such constructions. Zulus, whose houses are ciranhwhose environment contains far
fewer straight edged objects, are less prone tdltisgon (ibid, p 5).

One influential writer on the philosophy of scieris made the point in the
following terms:

[S]Jomething like a paradigm is prerequisite to peton itself. What a
man sees depends both upon what he looks at amd@d® what his
previous visual-conceptual experience has taughttbisee . . .

In a sense that | am unable to explicate furtler proponents of
competing paradigms practice their trades in déffiéworlds . . . [and]
see different things when they look from the sawmiatgn the same
direction. (Kuhn 1970, pp 113 & 150)

Note that in this quotation Kuhn follows the tramiital practice of using ‘see’ in
the sense of ‘perceive’. It is this traditional gree that | am claiming needs to change.

SUMMARY What we perceive is determined in part by what wgeet
to perceive, and not just by the visual data.

In the following section | summarise the issues tieged to be considered in
developing a theory of perception that can acctarthe difference (a) between
B-consciousness and C-consciousness, and (b) betisel processing in the ventral
and the dorsal pathways.

4.2.8 Seeing and perception: a summary

In this part of the chapter | have examined varimes of argument that all point to one
conclusion: that there is a clear difference betw@econscious seeing and perceiving.
What we see is a rich and detailed analogue remtiasan of the visual scene, a
representation that changes as the visual scemgefidWhat we perceive is a very
limited digital representation of what the IntetereModule selects as relevant, and it is
what we perceive that is stored in memory.

The distinction that | am making is the same asieoy similar to, the distinction
that Bermudez (2005, pp 221ff) makes between paorepnd cognition. He uses the
term ‘perception’, however, for what | have term&gdht’, and ‘cognition’ for what |
have termed ‘perception’.
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There are occasions when we fail to perceive wieatlearly see. The Capgras
sufferer fails to perceive his wife, although hesher. In these situations the visual
input clashes in some way with other sensory inputhe lack of it. We fail to perceive
that the person in a video clip shown going out obom is not the person shown
coming out, although we see both persons quitelgl€ghis is because what we
remember is the summary of the scene created hptxpreter Module, not the rich
detail from the analogue representation of thealisaene. We also perceive what we do
not see; sometimes because of the deliberate aatnaigician or a conman, sometimes
because a brain process misinterprets what isisesmillusion.

Perception is not determined solely by what we €eg.beliefs and expectations
play a major role. We see a woman in the marketfdito perceive our sister-in-law,
because we do not expect to see her since we bdalevis in America. We expect
teenagers wearing hoodies to be bad, so when waengeeinning out of a shop we
perceive a shop-lifter — not a well-behaved pupibvis late for an appointment.

SUMMARY Seeing is not perceiving: what we perceive depentls
only on what we see but also on (a) other availaditemation, (b)
analysis of the visual data, and (c) our belief$ @xpectations.

We need to be clear that in terms of C-consciousraasl the processing of visual
data in the left hemisphere, there is an essdtiffarence between seeing and
perceiving. It is wrong to use “to see” as a petagalpverb in philosophical literature,
even if it retains that sense in every day languBgéwhat about B-consciousness and
the right hemisphere, is there a similar dichotormi@ answer to that question will be
found in the following part of the chapter.

4.3 Visual processing in the right hemisphere

In part 4.1, | showed that it makes no sense tg tigat humans see B-consciously. But |
also pointed out that there are clear differene®den visual processing in the two
hemispheres which need to be taken into accoumtheory of human visual processing.
In part 4.2, | focussed on C-conscious visual pgsicey and the distinction between
seeing C-consciously and perceiving. In this pathe chapter | discuss a similar
distinction in the case of B-conscious visual pesoeg, although with a degree of
speculation, since there is less empirical evidevedlable. | begin with a

terminological problem.

4.3.1 The terminology of B-conscious vision

In part 4.1, | argued that we should use the teight’ of both C-conscious and
B-conscious bottom-up visual processing via theratpathway, because the
similarities between the two processes outweigldifierences. To adopt a different
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term for B-conscious ventral pathway bottom-up pesing would obscure those
similarities, and would imply that ‘sight’ was angly human phenomenon (since
C-consciousness is limited to humans).

However, when we come to the later top-down stagesual processing, the
differences between the hemispheres become signifitt would be possible to talk of
C-conscious perception and B-conscious percepbiainthis would tend to obscure the
essential differences between the two hemispheeesghapter 2, part 2.1). In part 4.2, |
drew attention to the difference between C-conscgght and perception, and stressed
the role of the Interpreter Module in integratingual input with other data sources to
create visual perception. There is no equivalerdutein the right hemisphere, which
lacks the complex reasoning skills of the left hegphere (see sections 2.1.7 and 2.1.8).

There is nevertheless, as will become clear thrahghest of this chapter, a
distinction within the visual processing of thehtidnemisphere that bears some similarity
with the distinction between seeing and perceptidhe left hemisphere. Whilst it
would be possible to adopt an existing term to teettte B-conscious equivalent to
perception, there might well be confusion betwédwnriew specialised sense of such a
term and existing well-established senses. | prepiberefore, to take the concept of
“quasi perception” and form the noun ‘quaceptiamd dhe verb ‘quaceive’ to serve as
the B-conscious parallels to ‘perception’ and ‘gére’.

SUMMARY The terms ‘quaception’ and ‘quaceive’ are to be
understood as the B-conscious equivalents to Cetauns ‘perception’
and ‘perceive’.

In the following section | explain why the concepbiperception is not
appropriate for B-conscious visual processing, trgwn data from split-brain patients
reported in chapter 2, and on the nature of peimejpts discussed in part 4.2 above.

4.3.2 Why quaception is not perception

We know that a split-brain patient sees objectsqmted to their left visual field using
their right hemisphere because of their actionsguthe left hand (which is controlled by
the right hemisphere). One of those actions indwsecting a card with the name of the
object written on it, from a selection of cardse(section 2.1.3). | have already set out
the reasons why this action is not evidence ofdagg ability in the right hemisphere
(section 2.1.4), but it is also not evidence otpgtion.

As discussed above (4.2.2), perception involvegeption: we cannot perceive
something of which we lack the concept. But conéephation is part of the
hypothesising and theory testing abilities thatiangjue to the left hemisphere. The
ability of a split-brain patient using their righémisphere to recognise the existence of
a link (formed before the commissurotomy) betwedenstored visual image of an
object and the stored visual image of a pattemmaniks on a card, involves purely
recognitional capabilities, and provides no prdof@ncept possession.
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Furthermore, other tests involving the right herhexe of split-brain patients
clearly demonstrate that written words do not &iggoncept recognition. Shown the
two words “pan” and “water” in their left visuaklid, a split-brain patient is unable to
select, with their left hand, a picture of a pdiedi with water (section 2.1.4). Shown
the two words “pin” and “finger”, the patient canrselect the term “bleed” from a list
of options (ibid).

Given this clear evidence that recognition of aten word by the right
hemisphere does not involve conception, we haveason to suppose that
B-consciously seeing an object involves conceptford if there is not conception, then
there is no perception.

SUMMARY The right hemisphere lacks the ability to concelgaa
what it sees, and in the absence of concepts iitatdre said to
perceive.

| have previously shown that the right hemisphereapable of reasoning:
simply not the complex reasoning of the left hernespe. But what plays the role in
B-conscious reasoning that concepts play in C-gonsaeasoning? To attempt an
answer to that question | must pull together a nremalb threads relating to emotion.

4.3.3 The role of emotion in the right hemisphere

The right hemisphere is dominant “for emotional andial-emotional intelligence”,
says Joseph (1996, p 95). The typical responsesiased with emotions — including
facial expressions, changes to heart rate, reldfasdrenaline, changes to skin
conductivity — are controlled by thienbic system. This system, which includes the
amygdala and thehalamus, formed the forebrain in reptiles, before the atioh of the
neocortex in birds and mammals. It seems likelyetoge that our emotional responses
(or at least the more ancient ones) are inherit@a bur reptilian ancestors.

It is, | suggest, possible to account for reptilshaviour in terms of their
response to a very limited number of factors semathdn their environment. These
factors would include food, friend or foe; and Hane object could be sensed
differently on different occasions. What is notseshas food when the reptile is replete
may well be sensed as food when it is starving.aemelative may be sensed as friend
in one situation, but as foe when they are bothpmimg for the same female.

At some stage during the evolution from reptilertammal to man, sapience
was added to sentience (see chapter 1, sectidr). \M%ith the arrival of creature
consciousness, the range of factors sensed wid geswn, but | suggest that the
underlying arrangement has remained the same. Mthiei right hemisphere, objects
are notperceivedn their own right, but arquaceivedaccording to the opportunity that
they afford. We can gain some idea of how B-camssess fits into this scenario from
neurological studies into fear in humans.
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Sensory information reaches the thalamus aabaortical pathway, and a
signal is passed to the amygdala. This is not hisbgated analysis of what triggered
the sensation “but a crude signal . . . indicatulngther this stimulus roughly resembles
the conditioned stimulus” (Gazzaniga et al 20035p). Although this passage refers to
a “conditioned stimulus” the evidence of common @omal reactions across cultures
and species (Darwin 1872/1965) suggests that imellsis can sometimes be innate.

This subcortical triggering of the amygdala is pinecess that | outlined above
for reptiles. But the sensory data also passdsetod¢ocortex for a “slower . . . more
thorough and complete” analysis (Gazzaniga et @220 557), which | take to be what
| have termed B-conscious quaception. It is onlgmwhoth routes agree that in humans
the amygdala initiates the appropriate emotiorsgpoase.

The role played in this scenario by the amygdafteesponds to the concept of
“affect program” proposed by Griffiths (1990). Hesgribes the concept as follows:

An affect-program is a neural circuit, probablythe hypothalamus
and associated regions [the limbic system]. Whiggéred, it initiates
the complex series of reactions which make up aotiemal response.
These are generally thought to include facial esgios, vocalisation
and expressive vocal changes, skeletal musculetioes, such as
orienting or flinching, and changes in autonomiovoas system
activity, leading to alterations in heart rate nstéamperature, and so
on. (Griffiths 1990, p 180)

It also fits in with the outline of emotion propaisky Price (2005, p 14). She
lists eight stages, of which the first four are:

1. An eliciting event or situation [l use the termigger”]

2. The “perception” of the trigger [this combines gighd quaception].

3. The processing of the “perception” [this is Grtit affect program].

4. Bodily changes, both internal and external.

As well as the bodily changes initiated by the lo$ystem, there can be other
actions initiated B-consciously. One example of thias described in Scenario 2.2 in
section 2.3.2. A soldier on patrol becomes B-canssly aware of a potential danger
(that is, he quaceives a potential danger) andybriis gun to bear. This is clearly a

very different response from the increased he&etaad adrenaline rush that he may
also have experienced.

SUMMARY Quaception is the process of placing what is seen
B-consciously within a limited range of categoriasd (a) leads to
emotional reactions initiated in the amygdala andfay result in B-
conscious actions.
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CLAIM 6: Top-down visual processing in the rightigphere is
linked to emotion.

| will return to the topic of the emotions and tatter four stages in Price’s
analysis in the final chapter of the thesis. Asthoint | return to the issue of visual
processing in the right hemisphere.

4.3.4 The role of quaception

In the previous section | have suggested that quimecedeveloped out of the more
ancient process by which animals such as repeigsonded to their environment before
the development of creature consciousness. Irsétton | consider what we can deduce
of the role of quaception in modern man.

The first point to note is that quaception is alatage in visual processing than
seeing. In this sense it parallels perception éenléffit hemisphere, but there are marked
differences. Split-brain patients are far bettahwine right hemisphere at recognising
whether an object is one that they have seen prsljigsee 2.1.6), and this was put
down to the way in which the left hemisphere thessiabout the objects presented to it.
But it can also be taken to show that the rightisphere does not conceptualise what it
sees.

Furthermore, the right hemisphere lacks languagedaes not therefore create
the link between object or property seen and aulstg label, although it can recognise
such a link that has been previously formed (s824bove). This implies that
B-conscious thinking must manipulate visual imagace the right hemisphere lacks
semantic images or concepts by which to individiragges. This means that the right
hemisphere must commit visual images to memorykenhe left hemisphere (see
4.2.5). This may account for the widely held vidattvisual art is a predominantly right
hemisphere phenomenon, and that artists haveex bettial memory than non-artists.

Since it is at least possible that the output ahllbe ventral and the dorsal visual
pathways reach B-consciousness, the question assiswhich of these is committed to
memory. In sections 3.3.1 and 4.3.5 | argue thaeitdo have B-conscious access to the
dorsal pathway, we nevertheless choose to useutpatmof the ventral pathway when
there is a discrepancy because of illusion. Thggests that it is the output of the ventral
pathway that is stored as a visual image in tha fgmisphere.

SUMMARY Since quaception does not involve conceptualisation
visual memory in the right hemisphere cannot coseptine curtailed
image that is created in the left hemisphere thnquayception.

There are, it seems, significant differences betvike two hemispheres in the
later top-down stages of visual processing, despédact that they both see the same
visual image. But there is one feature that B-comsness shares with
C-consciousness — the phenomenon of visual illusion
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4.3.5 B-conscious visual illusion

In discussing the role of perception in the leftiphere | made reference to a module
which | named the Visual Analysis Module (VAM — se2.4, 4.2.6 and Figure 4.2). The
fact that illusions affect B-consciousness as @agIC-consciousness indicates that a
similar module must be located in the right heméesph

In the experiment which | reviewed in section 3,3n1bse patients who had brain
damage to their left hemisphere, and thus weregumity their right hemisphere, were
equally affected by the Muller-Lyer illusion in bogstimating and grasping (see Table
3.2). This could be taken as support for the viesppsed by Milner & Dyde (2003) that
illusions arise in the early stages of visual pssagg. The alternative view, and the one
that | am adopting in this thesis, is that the VAbtounts for illusion.

In discussing perception and the left hemispheleW a distinction between the
rich detailed analogue representation of the visoahe and the digital output of the
Interpreter Module. In the former, two identicajexdis take up a different proportion of
the visual field because one is further away tih@nather; in the latter, they are
perceived as the same size because the Visual #isdlfipdule adjusts for perspective. |
assume that the same arrangement applies in titehegnisphere, except that in this
case there is no Interpreter Module, and the ouptite VAM goes directly to
B-consciousness.

This output explains why B-consciousness is asetonllusion as
C-consciousness. Under normal circumstances the Wldes necessary and accurate
adjustments to the visual input, and behaviour dasethat output is successful. This
may be why, when there is a conflict between thtpwiof the ventral pathway via the
VAM and the output of the dorsal pathway, we B-aimgsly choose the former
(see 3.3.1).

SUMMARY B-consciousness has the same susceptibility t@lisu
illusion as C-consciousness, and this may ariga tie presence of a
Visual Analysis Module in the right hemisphere avell as in the left
hemisphere.

4.3.6. Overview

I end this part of the chapter with a summary o&tk involved in visual processing in
the right hemisphere. | began by introducing tmeteuaception’ (and the verb
‘quaceive’) to describe the process in the riglisphere that corresponds to perception
in the left hemisphere. The right hemisphere laxkscepts, and therefore lacks
perception.

| suggested that quaception developed from the siemple responses to the
environment that controlled reptilian behaviourdsefbirds and mammals evolved.
These responses could be seen as marking an &agéyis the development of the
emotions. Following the evolution of creature coogs, there is evidence that in
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humans an input to the amygdala via an older noisaous visual pathway is
accompanied by an input via the ventral pathwayBuadnsciousness. When both
inputs agree, the amygdala initiates changes idtitenomic Nervous System.

The ventral visual pathway may reach B-consciousmiesa module that | have
termed the Visual Analysis Module (VAM), which isa found in the left hemisphere.
This module adjusts the raw visual data providethieyentral pathway for perspective
and distance; it is therefore open to illusion. Whee output of the VAM is inconsistent
with the output of the dorsal pathway, we B-congsip choose the former. The result is
that illusion affects B-conscious grasping as \aslperceptual tasks performed
B-consciously.

The diagram below summarises the visual procebsgsake place in the right
hemisphere.

Action B-consciousness
Control
System
Visual
To/From Left Hemisphere Analysis
Module

Sl aeleborittoriforiliosietentidbriiil, S Limbic system
including
Affect program

To Autonomic Nervous Visual Area V1

System — Left side of body

"""""""" mEEEEERE® Dorsal visual pathway (shared/not shared)
—_— — Ventral visual pathway (shared/not shared)

Subcortical visual pathway

e — B-conscious processes (inaccessible to C-consasasn

Path of action command from left hemisphere to
right hemisphere Action Control System

Path of commands from amygdala to face/ heart/afiren
gland, etc

Figure 4.3 Visual Processing in the Right Hemisgher
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4.4 Consciousness and vision: a summary

In this chapter | have considered how visual preicgsshould be understood in the light
of the dichotomies of two forms of consciousness, ¥Yisual pathways, and differing
processes in the two cerebral hemispheres. | Hairaed that traditional views in the
philosophy of mind about perception fail to takegé dichotomies into account. Any
philosophical theories concerning human vision rteattaw a clear distinction between
sight — the bottom-up visual processing commonotib hemispheres — and perception
and quaception — the top-down visual processedeiteft and right hemisphere
respectively. Sight involves the rich detailed rmamceptual representations formed via
the ventral pathway: perception involves a lesailit conceptualised representation of
what is seen.

Perception and quaception differ in three importaspects. Perception involves
the conceptualisation of what is seen and the iiategn of that conceptualisation with
other sources of information through the role & bhterpreter Module. That integration
involves (a) the analysis of the visual data (ke Wisual Analysis Module) to adjust for
issues such as distance and perspective; (b) s¢heory inputs — or sometimes the lack
of such inputs; and (c) pre-existing beliefs angesztations. What is committed to
memory in the left hemisphere is the perceptualesgntation and not the detailed non-
conceptual representation.

Quaception involves the B-conscious placing of weaeen within a limited
range of categories that has expanded throughotimse of human evolution, and that is
linked to a range of bodily changes that are itgtian the amygdala. Other appropriate
actions can also be inititated B-consciously. Tdat that B-consciousness is prone to
illusion shows that its visual input comes throagflisual Analysis Module (VAM)
similar to that in the left hemisphere. Lacking &scious introspection, we cannot tell
whether B-consciousness also receives the richiegtaon-conceptual analogue
representation in parallel with the output from YH&M, but it does appear that
B-consciously stored visual memories are richerrande detailed than
C-consciously stored visual memories.

With this chapter | have completed the task of axphg and defending the six
claims — three concerning human consciousnesshaee toncerning human vision —
that | set out in chapter 1. In the final chapteull briefly consider the implications of
these claims for other topics within the philosopifiynind.
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CHAPTER 5

PROBLEMS, POSSIBILITIES AND PARALLELS

In the previous four chapters | have sought toarpand defend six specific claims, that
arise out of the more general claim that philosoploé mind have, to a large extent,
failed to take adequate account of the rapidly gngwody of empirical evidence
regarding human consciousness and vision. The slaret

1. Humans have two separate centres of creatuseiomsness, one in each cerebral
hemisphere.
2. The form of creature consciousness locatedanitit hemisphere — which |

have termed B-consciousness — is the capacityngesbe environment and to
respond with simple reasoning using the contefitstforder intentional states.

3. The form of creature consciousness locatedenett hemisphere — which | have
termed C-consciousness — is the capacity to seesenvironment, to respond
with complex reasoning using both first order arghlr order intentional states,
and to introspect and verbally report those states.

4. Humans see both B-consciously and C-consciously.

5. Seeing and perceiving are distinct stages iptbeessing of visual inputs,
bottom-up and top-down respectively, and perceiwsrgnited to the left
hemisphere.

6. Top-down visual processing in the right hemisphe linked to emotion.

In this final chapter of the thesis | consider itglications of these claims for
other topics within the philosophy of mind. My dission of those topics is necessarily
brief, and | focus on those aspects where the aafins are immediately obvious. |
begin with two issues where it may be thought treatitional views are challenged.
These are the concept of the Unity of Consciousragbthe issue of personhood.

| then go on to two issues where the claims | haade may resolve
disagreements or uncertainties. Views about emefiaihinto two broad camps: the
presence of two centres of consciousness withrdiiteabilities may explain the
differences and provide a unifying approach. Thabjam of explaining self deception
has led some philosophers to deny its existenaecemtres of consciousness provide a
simple explanation of how deception can arise,lawl contradictory beliefs can
coexist.

In the opening chapter | made brief reference tatvilas been termed “the Dual
System (or Two Minds) Theory” (Evans & Frankish 90dn this chapter | consider
some parallels between that theory and the claiadenn this thesis, and draw
attention to some significant differences. | enel ¢hapter, and the thesis, with a brief
retrospective.
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5.1 Two problems to be faced

In this part of the chapter | consider two topidsave traditional views in the
philosophy of mind appear to conflict with the peee of two distinct centres of
consciousness. | will discuss the issue of persodladter | have considered the Unity
of Consciousness. But before | tackle either supjeaise a general point about the
reliability of our introspective experience.

5.1.1 A problem with introspection

In this section | set out one of the implicatiohattarise out of the presence of two
visual pathways with very different roles. It foscas to reconsider what appears to be
an obvious feature of our conscious experiencet@ambnder whether other obvious
features need to be questioned.

| look at the desk at which | am working on thiegls, and | see a rich and
detailed scene. One of the objects on my deskntifyeas a stapler, and that
identification takes no account of the precise aizé position of the stapler. | would
have made the same identification if it were positid elsewhere on the desk, or
elsewhere in the room. But the rich and detaileg-omnceptual content of my visual
experience means that | can judge its size andigosand it seems obvious that it is
that conscious judgment of size and position thabkes me to stretch out my hand and
pick up the stapler.

This is what Clark (2001) calls the “AssumptionEodperience-Based Control”.
He describes this assumption in the following terms

Conscious visual experience presents the worlbaatibject in a
richly textured way, a way that presents fine déthtail that may,
perhaps, exceed out conceptual or propositionapyrand that is, in
virtue of this richness, especially apt for, anpi¢glly utilized in, the
control and guidance of fine-tuned, real-world atyi

(Clark 2001, p 496)

Clark goes on to point out that the empirical emitie much of which | have set
out in chapters 3 and 4 above, disproves this gssom He proposes that it be
replaced with the “Hypothesis of Experience-Baselg&ion”. This means, says Clark,
that “conscious visual experience presents thedaorh subject in a form appropriate
for the reason-and-memory-based selection of a&tifoid, p 512). This is the issue
that | highlighted in chapter 3 (see section 3.@i8tinction 2 and figure 3.6), where |
showed that the decision to act, and the strafdgiming stage of actions use data
from the ventral pathway, before tactical planramgl the control of action passes to
the Action Command Module.
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As | have set out in section 3.2.4 (distinctiontBgre are a limited number of
circumstances in which my actions are controlledvbgt | perceive, using visual data
from the ventral pathway. Nevertheless, the emglievidence is overwhelming for
control in most cases drawing on visual data froendorsal pathway of which | am not
C-consciousness.

The point that | wish to make is that if the asstiorpof experience-based
control, which seems to fit with our C-consciougaspection of our mental states, is
so clearly wrong — then what other obvious asswnptunderlying philosophical
views on the human mind are also wrong? In the tvextsections | consider two
issues where | suggest that our assumptions — leasidrospection — are unfounded.

SUMMARY The assumption, based on introspection, that our
conscious visual experience of our environmentrodsbur actions is
disproved by empirical evidence. What other assionptbased on
introspection are wrong?

5.1.2 The Unity of Consciousness

In this section | consider the implications for theity of Consciousness of the presence
of two forms of consciousness within the human roredn. My concern is not with the
various theories that have been proposed to exjpainnity, but with the assumption
that there is unity. Could it be that in this cal® an obvious assumption is unjustified?

At the heart of the concept of the unity of consasitess is what has been termed
the “unified consciousness of contents” (Brook &Rant 2006, p 5). This is the claim
that there is a single unified consciousness ahglsensory inputs. My consciousness at
this moment in time includes my visual awarenesaytomputer screen and all the
other objects in the room, the sound of my wife mgwabout in the adjoining room, the
pressure of the chair against my backside, anddhe in my left ankle. (I do not deny
that there may be some sensory inputs such a sofiellsich | am unaware, and which
do not form part of my unified consciousness.)

Brook and Raymont make the point that if there waxea unified consciousness
then | would be unable to relate different elemémtsy perceptual experience. “If the
consciousness of . .. two items were not unife@dimportant, indeed probably the most
important, way of comparing them as they appeandovould not be available” (ibid).
Bayne & Chalmers make the same point in these téexessarily, any set of
conscious states of a subject at a time is unifi{@ayne & Chalmers 2007, p 2).

But — assuming that | am a single subject — consmdeexperience of driving on
automatic pilot. | am C-conscious of my thought$ asestle with complex
philosophical concepts, and at the same time | asnriscious of red traffic lights and
B-consciously apply the brakes and bring the car halt. (See section 2.3.1 for the
justification for my driving being [B-]consciousV)y consciousness of my thoughts and

108



Consciousness and Vision in Man: Where philoso@s/done wrong

my consciousness of the red traffic lights areately not unified. | cannot think “I
reached that conclusion just as the lights turneed”.

Perhaps the problems can be solved by simply higitihe concept, and renaming
it “the unity of C-consciousness”. This would death the issue of driving on automatic
pilot, and offers the chance to explain unity bigrence to the role of the Interpreter
Module (see sections 2.1.6 and 4.2.4). But if wepadhis solution, what are we to make
of the sleep walker (section 2.3.7)? | have claitied in his case there is no
C-consciousness, and there cannot therefore barafigd C-consciousness. But he
shows a least some form of conscious unity wheis hble to make his way around the
furniture, pick up the envelope, make his way déhestreet, and post the envelope in a
pillar box.

Perhaps we need to recognise two quite distinateqais: the unity of
C-consciousness and the unity of B-consciousnesthiBuraises a further problem — the
relationship between consciousness and the peradmch will be the topic of the
following section.

SUMMARY The traditional view of the Unity of Consciousnéss
challenged by the presence of two different forfnsomsciousness in
humans. It may be true that each form of consciessins
independently united, but if so it raises questiangut personhood.

5.1.3 Personhood

I turn now to the implications of the claims thdtave made for the philosophical
understanding of personhood. I will not attemptdasider all the issues that underlie
the concept of person, but will focus on some iogilons of dual consciousness.

“As Locke put it,” say Brook & Raymont (2006, p 14being the same person
just is having the ‘same consciousness™. Sincekepthey say, “diachronic unified
consciousness has been closely linked to persdeality in the philosopher’s sense”
(ibid). Closely linked to this line of thought isd role of memory, in two different ways
(see Parfitt 1987, p 205). If | can remember wWithtl 20 years ago, then | am the same
person as | was then. Alternatively, if | can rerbemwhat | did last year, and last year |
could remember what | did the year before, andrsortil | reach what | did 20 years
ago, then that chain of memories shows that | as#me person as | was 20 years ago.

Both of these approaches to personhood are challdmgthe existence of two
forms of consciousness, each with their own acteesseemories. | cited a case in section
2.3.3 of a girl who retained a B-conscious memdrghildhood abuse, to which at the
time she had no C-conscious access. If she hadeam€&ious memories of that time in
her life, is she still the same person as she hes? And suppose she has C-conscious
memories linking now to five years earlier and ik 10 years ago to 15 years ago, but
only B-conscious memories linking five years agteto years ago — does that show that
she is the same person?
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Puccetti (1973, p339) describes the standard apprasthinking of “a human
being as having a single brain, possessing a ymtard, constituting a unique
individual person”. But he goes on to reject thewv, based on the experience of split-
brain patients and of other individuals who had bemisphere surgically removed. He
comes to the conclusion that all brain-intact husn@amprise not just two centres of
consciousness, but two persons.

This is not a claim that | am making. But | am nmakthe point that our idea of
what constitutes a person requires major changesoporate the presence of two
centres of consciousness in each human brain.

SUMMARY The existence of two centres of consciousnessin th
human mind/brain, each with its own memory systemajlenges two
of the traditional approaches to individuating peis

5.2 Two possibilities to be explored

In this part of the chapter | look at two issuesghi@ philosophy of mind where the
presence of two centres of consciousness may @avicexplanation for topics on
which there continue to be disputes. | begin byrrehg to the issue of the emotions,
and continue the line of argument begun in sectiBB. | conclude this part of the
chapter with the topic of self deception.

5.2.1 The emotions

In this section | describe the two broad campswitach philosophical views about the
emotions can be divided. | continue the sequenstagies within an emotional
experience outlined by Price (2005), the first fotiwvhich | discussed in section 4.3.3.
| suggest how the presence of two forms of constiess can reconcile the two camps
and also fit into Price’s analysis of emotion.

Philosophical views about emotion fall into two &docamps. The following
table sets out three major differences.

Camp 1 Camp 2
Emotions are innate and involuntary Emotions altually acquired
Emotions are ofteirrational responses tg Emotions are rational assessments of
stimuli stimuli
Emotions involve bodily changes Emotions are dading of bodily
changes

Table 5.1 Two views about the emotions
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Solomon (2005, p 198) says that “emotions are taddre the hallmark of the
irrational”. Griffiths (1990, p 185) states that @mns “frequently occur when their
occurrence is irrational in the light of our besieind desires”. There appear to be two
distinct issues at play. The first is that the bodhanges associated with emotion can
occur before | have the opportunity to C-conscipaslalyse the trigger. The second is
that the changes may conflict with my C-conscioesirés and beliefs.

In section 4.3.3, | outline the processes in tghtrhemisphere associated with
emotionsIn the case of a visual trigger, it is B-conscigusten — before awareness of
the trigger reaches C-consciousness. The B-corssight of the trigger results in
quaception, and the outcome of that process fegdshie amygdala. The amygdala
initiates changes to the autonomic nervous systed&], and these changes may be
accompanied by other changes initiated B-consgjoltsk the ANS changes
themselves that are understood by adherents to Qaettper as comprising the
emotions, or as being the expression of emotioaswih 1872/1965).

One leading opponent of this view of emotion is daninThePrinciples of
Psychologyhe states that “the bodily changes follow direttly perception of the
exciting fact, and . . . our feeling of the samaraies as they occur IS the emotion”
(James 1890, p 449, cited in Price 2005, p 194kdimtes emotion with the fifth stage
in Price’s analysis of emotions. Her eight stagesaa follows (my terminology in
brackets):

Eliciting event or situation (Trigger)

Perception of that event (Sight (or other sensopyi) and quaception)
Processing of the information (in the amygdala)

Bodily changes

Feeling the bodily changes

Judging the significance of what is felt

Desire to respond to the judgement

© N o g s~ w D PE

Voluntary actions

| take it that what James is referring to (and &rio her stage 5), relates to one
aspect of the process that | have described isett2.4 and figure 4.2. This is the
process within the left hemisphere by which thendpteter Module creates a theory
that makes sense of all available sensory datachss stored beliefs and desires.
Among the sensory data available to the Interpidtmiule are the bodily changes
initiated in the amygdala, as well as behaviourated B-consciously. It is the former
that reach C-consciousness as perceptual inptit&ibnterpreter Module, identified as
a particular emotion.

Price’s stage 6 may be understood as comprisirtgop#rte work done by the
Interpreter Module; that is the judgment of thenffigance of what is felt may reach
C-consciousness already formed by the Interpretaflie. Alternatively, it may be a
C-conscious judgment based on the input from thade. In either case, the
subsequent desire to respond (stage 7) resulshianviour that is initiated
C-consciously (stage 8).
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It will, I think, be clear that Price’s stages # +elate to activities in the right
hemisphere associated with B-consciousness, vatest including both ANS changes
and B-conscious actions. Stages 5 — 8, and thes\a¢twbuted to Camp 2, relate to left
hemisphere activities associated with C-conscicasnEhis suggests that the presence
of both B-consciousness and C-consciousness maidprthe basis for a theory of
emotion that explains and incorporates both camps.

Such a theory would reconcile such conflicting \seas those of Ekman &
Friesen (1971) and Averill (1980). The former congplthe facial expressions
associated with emotions in different societiesl simowed a high degree of
correlation, indicating that at least some basiot@ns are innate. They also report that
in some circumstances Japanese students consciepklged the initial expression of
emotion with a polite smile (cited in Griffiths 1@9p 179). This clearly puts them into
Campl.

Averill takes a quite different view and definesanotion as “a transitory
social role . . . that includes an individual's egapal of the situation and that is
interpreted as a passion rather than an action&id\2005, p 254). This puts him into
Camp 2.

These conflicting views can be understood as riefgto right-hemisphere and
left-hemisphere phenomena respectively, and areftire not inconsistent.

SUMMARY : Philosophical view about emotion fall into two bdoa
camps with sometimes contradictory views about wbastitutes
emotions and how they are acquired. These contrawléccan be
reconciled if the distinctive roles of the sepataenispheres, including
B-consciousness and C-consciousness, are recognised

5.2.2 Self-deception

In this section | consider two of the philosophipebblems raised by the issue of self-
deception, and show how the duality of human canstriess provides simple and
convincing explanations. The first problem is initen: how can | intend to deceive
myself? The second problem is belief. One commoy at@xpressing self-deception is
that it involves simultaneously believing p andiédhg—p: how is this possible?

The first problem can be resolved if we recogninsg tvhat we should be asking
is “how can | be deceived by myself?”. If we thiokdeception in the case of two people
— A and B — then B can be deceived by A without iatgntion on A’s part to deceive B.
We do not have direct access to other people’'sjtitsu- only to their actions. And
actions can be misinterpreted. We are all famvlih American police dramas in which
a suspect makes an innocent move, perhaps to imkaehtity card out of his pocket,
and the policeman is deceived into thinking thatsbspect has a gun. The end result is
the death of the suspect.
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In previous chapters | have shown that my B-consctbought processes are not
accessible to the Interpreter Module and to C-donsoess. The Interpreter Module can
only observe behaviour that I initiate B-consciguahd make assumptions about the
thinking that led to that behaviour. When thosaiag#tions are wrong, then | am
deceived C-consciously about my B-conscious motwgsout any B-conscious
intention to deceive.

Others may see the same B-conscious behaviour akéd aorrect assumptions
about the motives behind it, but then hear my Cscmus explanations for that
behaviour. When they judge that those explana@masinjustified, they will conclude
that | am deceiving myself.

A very similar situation arises when | C-consciguskpress a belief that | hold,
but others can see that my behaviour gives evidehttee opposite belief. If | come to a
B-conscious belief that p, the only way that | baecome C-consciously aware of that
B-conscious belief is by recognising its effect amoy B-conscious behaviour. If this
does not happen, then there is no internal confllatome to form the C-conscious
belief that—p. And since B-consciousness has no access to tioois thinking, there is
no conflict in my continuing to hold the B-conscsobelief that p. It is only when my
actions give evidence of a B-conscious belief whidbeny C-consciously, that the
conflict becomes apparent and | am said to bedsaiéived.

| should perhaps point out that in the majoritxases we are both B-conscious
and C-conscious during perceptual experiences titdarefore to be expected that any
beliefs that arise B-consciously from an experiestuauld also arise C-consciously, and
it will be the exception rather than the rule fec@scious beliefs and C-conscious
beliefs to be in conflict.

SUMMARY Two central problems in the philosophy of self-qen
are explaining how | can intend to deceive mys&ifj how | can hold
the belief that p simultaneously with the beliedtthp. The first of
these can be explained by C-conscious assumptimng 8-conscious
behaviour resulting in deception, without any itiiemto deceive.
Secondly, beliefs can be formed B-consciously arabSciously, and
neither form of consciousness has access to tiefdef the other
form. Both problems are therefore resolved by tinity of human
consciousness.

5.3 Claims about two minds

In chapter 1 (section 1.8.4), | made referenc@édact that there are certain parallels
between (a) the claims that | am making about huocoaisciousness and (b) what has
been termed “The Dual System (or Two Minds) Theohy'this section | outline those
parallels, before pointing out some significanfatiénces. | end the section by stressing
the danger of focussing on terminology, rather thiamthe facts described by that
terminology.
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5.3.1 The parallels

Evans (2009, p 34) summarises current views aousystems of human cognition by
listing their characteristi¢sSystem 1 is described as “evolutionarily old’h4sed with
animals” and “independent of language”. All of theéerms can also be applied to
B-consciousness. System 2 is described as “evahiig recent”, “distinctively human”
and “associated with language”. All of these teapply equally to C-consciousness.
However, he goes on to suggest that talk of tweesys should be abandoned in favour
of two minds.

There are a number of reasons . . . why it may ¢p@od idea to get
away from the Systems 1 and 2 terminology. It wdaddnore useful
to describe this grand unifying form of dual-pracéseory as the ‘two
minds hypothesis’ . . . Here | define ‘mind’ asighilevel cognitive
system capable of representing the external wertbaating upon it in
order to serve the goals of the organism. The twalsnhypothesis is
that the human brain contains not one but two [Emsstems for
doing this. Animals, according to this view, hawg bne system
corresponding to the ‘old mind’ in human beingsntéuns have a
second ‘new’ mind, which coexists in uneasy caatitivith the first,
sometimes coming into direct conflict with it. Th$sa strong, even
startling hypothesis, which makes it very interggijif probably
wrong!). (Evans 2009, p 35)

In this passage Evans appears to be describingdimes that | make in this
thesis, except that he uses the term ‘mind’ whérave chosen to use the term
‘consciousness’ (an issue to which | will returridvg. Apart from disagreeing with his
final comment — that this hypothesis is probablpmg — why have | distinguished my
claims from the two minds hypothesis? There areetiheasons, which | will explain in
the following sections.

SUMMARY There are several very clear parallels betweetwbe
Systems described by Evans and the two forms afaiousness

described in this thesis. Evans’ description of tia@® Minds Hypothesis
strengthens the comparison, although he conclindshe hypothesis is
probably wrong.

5.3.2 Different concepts of consciousness

The first major point to note is that Evans (ilpd34) describes the evolutionarily older
System 1 as “unconscious, preconscious”, and oydgyeth 2 as “conscious”. This
contrasts with my claims of two centres of conssimss. If System 1 is shared with

1. I have based my analysis on there being twonmispin Table 2.1 on page 34 of (Evans 2009), with
the entries on rows 4 and 6 being inadvertentlgrgasd. This has been confirmed in a personal
communication from the author.
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animals and is unconscious (or preconscious) there tare only two possible
conclusions:

(1) Animals are not conscious.

(2) Animals are conscious, but when System 2 d@eelon humans, the
consciousness inherited from our animal ancestasslost, even though we
retained all the abilities associated with thatsooousness.

| will take the second possibility first. In chapte | described the behaviours
that we use to identify the presence of consciasrsensing the environment,
reasoning, learning and choosing. It is becauseasidisplay these abilities that we
judge them to be [B-]Jconscious; what animals dodigplay are the [C-]Jconscious
abilities to introspect, to use language to refieeir mental states, and to engage in
abstract reasoning.

It makes no sense to find evidence of the saméiabiin split-brain patients
using their right hemisphere that are found in atémbut to declare that they are
unconscious simply because they do not displaytiguely human abilities associated
with C-consciousness. | therefore reject this ks,

Turning now to the first possibility, there maythese who wish to define a
concept of consciousness that has the effect ditignconsciousness to humans, and
denying it to animals. Proponents of the Two Systémmory do not deny that animals
respond to their environment, nor that they arebbgof reasoning (ibid); they simply
deny that they do so consciously. This requiresialmmarrower conception of
consciousness than | have adopted in this thesislimits consciousness to what | have
termed ‘C-consciousness’.

The problem with this view is not in denying cormaggness to animals, although
many philosophers of mind view at least some arsraalconscious. For example, Searle
(2002, pp 61-62) explains why he judges his ddgetaonscious. The problem arises
when confronted with evidence from split-brain pats (see chapter 2). The behaviour
of a split-brain patient using their left hemispheneets the criteria for System 2’s
concept of consciousness, but the same patiertaviomur when using their right
hemisphere fails to meet the criteria, and woutddfore have to be classified as
uUNCONSCIoUS Or preconscious.

It might be thought that the only difference betwe®y claim for two centres of
conscious and the Two Systems Theory is in thendiein of the term ‘consciousness’.
The consciousness associated with System 2 isstensivith my concept of
C-consciousness. If this narrower concept of cansriess were adopted, then any
behaviour that could not be viewed as C-consciomuddy by definition, be unconscious
(or possibly preconscious).

| take this view to be untenable, not only becaafgbe problem of explaining
the behaviour of split-brain patients, but alsocase of the explanatory power of two
centres of consciousness for a wide variety of hubehaviour (see part 2.3 of chapter
2, and sections 5.2.1 and 5.2.2 above).
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SUMMARY The Two Systems Theory views the evolutionarilyeold
System 1 as unconscious or preconscious, and gstgi@ 2 as
conscious. | have identified two forms of conscimess, with the older
B-consciousness corresponding to System 1, anchtine recent
C-consciousness corresponding to System 2. Althdugipossible to
frame a narrower concept of consciousness, equivedany
C-consciousness, | reject the claim that behawiwair| characterise as
B-conscious can be understood as unconscious.

5.3.3 Hemispheric specialisation

In this section | point out a significant omissioom the literature about the Two
Systems Theory or the Two Mind Hypothesis. Themoisnention of empirical evidence
from split-brain patients, nor of the specialisataf the cerebral hemispheres revealed
by that evidence.

In chapter 2 | summarised some of the differenbashave been identified
between mental processes in each of the cerebraspleres through tests on split-brain
patients. Many of these differences overlap witfetences identified between the
proposed two systems in the human brain, sucheedspf processing, type of
reasoning, and association with language. Yet netad the articles comprising (Evans
& Frankish 2009) makes any mention of the extendata on split-brain patients, some
of which have been available for around half a wsnt

It may be this failure to take such data into actdbat leads Evans to the view
that the Two Minds Hypothesis is probably falsegis 2009, p 35). It may also explain
the confusion that permeates (Evans & Frankish p@b8ut whether there are two
systems or three systems (Evans 2009, Stanovich, 20nuels 2009). Some of the
distinctions that are made — between ways of thopkior example — do not map onto
the basic distinction between an evolutionarilyeoldnd an evolutionarily younger
system, but are clearly differences within theelagtystem.

One essential difference therefore between my slabout two centres of
consciousness, and the various forms of the DusteBy Theory, is that the former is
grounded in empirical evidence about the strucma organisation of the brain,
especially as revealed in tests on split-braingpdsi, whilst the latter focuses mainly on
evidence from psychology. (One exception is Cam#l{2009), who draws on the
distinction between the two cortical visual pathgseglthough he makes no reference to
the differing roles of the two hemispheres.)

SUMMARY The proponents of the Two Systems Theory and the Tw
Minds Hypothesis make no mention of the empiricédience about
the different roles of the two hemispheres as regearough tests on
split-brain patients. Some of the distinctiond thay make can be
understood as differences within a system, ratiaar between
systems.
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In the next section | will consider one other diffiece between the claims made
in this thesis and the Two Systems Theory — theotifige term ‘mind’.

5.3.4 A problem with mind

In this section | highlight the differences in tige of the term ‘mind’ in this thesis and
in (Evans & Frankish 2009). | explain why | havegkely avoided use of the term, and
have focused instead on creature consciousness.

In chapter 1 (part 1.3), | rejected the Cartesmmcept of mind as a substance,
and outlined two possible senses of the term -gubi@ analogy of school and education.
If mind is understood in the latter sense, thenakes no sense to discuss how many
minds we have. But if used in the former sense) the require criteria in order to be
able to individuate minds. Before | pursue thisnpoan expansion of the school analogy
may be helpful.

St David’s is a long-established boys’ school fopits aged 11-18,
housed in an Elizabethan mansion. A few years tagas reorganised
into a Lower School, for pupils aged 11-14 and @pés School for
pupils aged 14-18. The long-serving Head Mast&tdavid’s was
appointed Head Master of the Lower School, andvakiead Master
was appointed to the Upper School. One wing obthiling is used
mainly by the Lower School and one wing mainly bg Upper
School; the central part of the building providesnenon services
including science and sports facilities. Becausda with parents
tends to focus on GCSE and ‘A’ level exams and mmearsity
entrance, parents see much more of the Head Madtee Upper
School, and many assume that he is Head Mastdr@h\8d’s. There
has been a long-running dispute as to whether @tBas one school
or two, with the teacher unions arguing that twati®asters means
two schools, whereas the governors argue that @tilBacontinues to
be a single school.

In Two Mindg(Evans & Frankish 2009) opens with a paper in with&authors
“explore the idea that there is a fundamental ¢palithe human mind” (Frankish &
Evans 2009, p 1). However, in the next paper Etaks about humans having both an
“old mind” and a “new mind” (Evans 2009, p 35).da doing, he defines ‘mind’ as “a
high-level cognitive system capable of representiregexternal world and acting upon it
in order to serve the goals of the organism” (ibid)

The parallels with the school analogy are clead,iamight be possible to make a
case for using ‘mind’ both of the totality of theemtal processes within one human
brain, and also of two distinct sets of processash comprising “a high-level cognitive
system”. But in the very next paper, Stanovich @afmplicates the picture. He first
makes the point that what is commonly called “Sysié should really be viewed as a
set of systems, and then identifies two levelsrotgssing within System 2: the
reflective and the algorithmic. Finally, makingesfnce to Dennett’'s (1996) bokknds
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of minds he suggests that humans have three minds: tleetre¢ mind, the algorithmic
mind, (both associated with System 2) and the aut@us mind (which is a renaming of
System 1).

It was in the light of such inconsistencies in usafthe term ‘mind’ that | chose
to focus on creature consciousness. It may bdllbagiresence of two centres of
consciousness means two minds, in the same wakgakatg two head masters means
two schools. But it is also possible that one nuadld be divided into two sections,
each controlled by a centre of consciousness. Mga&m was that disagreement about
the meaning of terms would divert attention frora timderlying features to which the
terms are applied.

SUMMARY My claim is that there is a duality in human con-
sciousness and human cognition, arising from esdeliferences
between mental processes in the two cerebral héerigp, not that
there are two minds (although I have no princigbgection to that
terminology). The collections of views describedresDual Systems
Theory cannot agree whether they are discrimindigtigieen
processes, or systems, or minds; nor whether #rerevo, three or
more of them — whatever they are. This is the tagsential difference
between that Theory and what | am claiming.

5.4 Conclusion

The underlying theme of this thesis has been thiddgophers of mind have failed to pay
adequate attention to empirical evidence aboustitueture and organisation of the
human brain. That evidence, some of which has beaitable for fifty years, reveals

two essential dualities at the heart of the hunrambtwo centres of consciousness —
one in each cerebral hemisphere — and two costisa&l pathways — one serving the
identification of objects in our visual field, attte other controlling our bodily actions in
respect of those objects.

| have claimed (a) that the form of consciousnegdbe right hemisphere, which |
have termed B-consciousness, is inherited fromaaumal ancestors, and comprises the
capacity to sense the environment and respondsivithle reasoning using the content
of first order intentional states; and (b) that ftwen of consciousness in the left
hemisphere, which | have termed C-consciousnessidsiely human, developed
alongside language, and comprises the capacignsesthe environment, to respond
with complex reasoning using both first order arghbr order intentional states, and to
introspect and verbally report those states. | lzdse claimed that the co-existence of
B-consciousness and C-consciousness provides sheX@anation for (a) the
widespread phenomenon of driving on automatic pflmtthe experience of having
responded to a threat even before we become awdréa) the way that our behaviour
can be influenced by beliefs, desires, or memahaswe are not aware of; (d) the
confabulation that we sometimes fall back on tol@xpour behaviour; and (e) how
sleep and consciousness are related.
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Although there is clear evidence from neuro-imagihgyo cortical visual
pathways, there continues to be disagreements #i®detailed implications. | have
made claims about the relationship of the two \ipa#hways to the two centres of
consciousness, with C-consciousness being sendgdpithe ventral pathway, whereas
B-consciousness is served by both pathways. | tefuted some attempts to challenge
the evidence for separate visual pathways for péi@eand action, pointing out the
difference between the visual pathways themselnddlge processes served by those
pathways. | have also shown that some actionsdkesh make use of visual data from
the ventral pathway and not the dorsal. These retoe:

(@) Actions that a quasi-linguistic in nature aodwey information about an object
rather than acting on the object;

(b) Actions that are directed at a point in sphed has to be C-consciously
calculated;

(c) Actions that involve movements for which noecta is currently available, and
which therefore depend upon conscious control ofentents; and

(d) That proportion of any other object-directeti@cin respect of which vision is
disabled at some point between initiation and cetnoh.

The existence of these two dualities at the hdahteohuman mind/brain
challenge many central ideas in the philosophy iofdmis there any validity in the
concept of the unity of consciousness? What ar@npications of two centres of
consciousness — each with its own beliefs, desmespories, and cognitive processes —
for our understanding of the mind, and of persdh# visual system that controls my
movements when | pick up my coffee cup is not #rees as the visual system which
enables me to identify that it is a coffee cup, aMich makes me visually aware of what
I am doing when | pick up the cup, then what otieévious” introspectable experiences
are not what they seem? | have made the casedaraeg seeing from perceiving,
denying the standard view that ‘seeing’ is a pettcagerm. | have also claimed that
perception is limited to C-consciousness, andweatequire a different way of
understanding the B-conscious process that refsoitsseeing.

My focus has been on creature consciousness, lrnelquestioned whether it is
appropriate to apply the term ‘conscious’ to meastates. This puts me at odds with
much of the literature of the past fifty years ihigh consciousness has been viewed as
primarily applying to mental states. It also diffatiates my claim for two centres of
consciousness from that of Block (2005), sincedlfiestin terms of the difference
between “access consciousness” and “phenomenatioassess”, both of which are
essentially mental state forms of consciousnessciB1997).

If it is accepted that the terms “access consciesshand “phenomenal
consciousness” can be applied to creature consesasthen both B-consciousness and
C-consciousness are forms of access consciousness they both enable us to reason
and to control action (Block 1997, p 382). | hawewever, denied that there is any sense
in which our B-conscious sensory inputs can berdest in terms of “what it is like” for
us to process them (see chapter 1, section 10ily.C-consciousness could therefore
be viewed as a form of phenomenal consciousnes#) banceding this possibility | am
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not committing to the concepts of phenomenal progeeor qualia, since | doubt their
existence.

| conclude this summary of my claims by returniagrty central point: that
philosophers have to a large extent either beeoragm of, or have chosen to ignore,
some empirical evidence that challenges traditigieal/s about human consciousness
and human vision. The scope of science has beamndi exponentially for several
centuries, one result of which is the developmémaorower and narrower
specialisations. It becomes increasingly diffi¢attthe philosopher of mind to keep pace
with developments in other aspects of philosopétyalone developments in all the other
fields with an interest in the human brain andhitbenan mind.

Despite these problems, philosophy must contindeetmformed by empirical
findings, from whichever branch of science they eoifp fail to do so is to risk
philosophy being sidelined, and being dismissedoal®nger relevant, or even dead — as
claimed by Hawking & Mlodinow in their recent bo@ited in Wojcik 2010, p 1).
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APPENDIX

GLOSSARY OF NEUROLOGICAL TERMS

Amygdala
Autonomic Nervous
System

Brainstem

Cerebellum
Cerebral

Cerebrum

Commissurotomy

Corpus callosum

Cortex

Cortical

Forebrain

Frontal Lobe

Fusiform Face Area

Fusiform gyrus

Hippocampus

A part of thelimbic system It is the source of commands to the
body that control emotional responses.

The system that controls such things as hearthetathing,
digestion, and various glands (including the tdands).

The oldest part of the brain that controls autoojatocesses
such as breathing and heartbeat.

The “little brain” that links into thérainstem below thecortex.
Relating to thecerebrum.

The main part of the human brain, comprising the ¢erebral
hemispheres.

An operation to sever tterpus callosum usually to prevent
or reduce epileptic seizures.

The bundle of nerve cells that link the two cerébeamispheres.
Usually refers to theeocortex the most recently evolved outer
part of the brain. It is divided into two hemispbgreach of
which comprises fouobbes

Relating to thecortex.

Another term for thdimbic system that part of the brain that
evolved to control behaviour in reptiles.

The area of the cortex at the front of the bréirs the site of
many higher functions, and has been describechaseitecutive
brain” (Goldberg 2001).

An area within theemporal lobe of the right hemisphere,
known as thdusiform gyrus, that is specialised for face
recognition.

A part of thetemporal lobe, from the Latin ‘fusus’ meaning
spindle, because of its shape.

Part of thdimbic system
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Limbic system

Lobe

Neocortex

Occipital Lobe

Parietal Lobe

Subcortical

Temporal Lobe

Thalamus

Those areas of the brain, including #maygdala,the
hippocampusand thehalamus, that formed théorebrain in
reptiles, and in humans controls #ngonomic nervous
system

One of four areas within each cerebral hemisphiédre.lobes
are separated by deep fissures.

The most recently evolved part of tbertex, often simply
called thecortex.

The area of the cortex at the rear of the braisu#l processing
begins in area V1 in thisbe.

The area of the cortex between toeipital andtemporal
lobes The dorsal visual pathway terminates in this lobe

Involving an older part of the brain, below theocortex
The area of the cortex behind the temples, ie betviee
frontal andparietal lobes The ventral visual pathway

terminates in this lobe.

Part of thdimbic system

NOTE: Except where otherwise attributed, the infation in this appendix is drawn
from Gazzaniga et al (2002) and Joseph (1996).
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