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The Putative Philosophical Rel evance of Neuroscience

Many phil osophers and scientists in recent years have adopted vari ous
versions of the thesis that neuroscience is directly phil osophically
rel evant. (A short list would include: Bunge 1980; Bunge and Ardila 1987; P
M Churchland 1995; P. S. Churchland and Sej nowski 1996; P. S. Churchl and
and P. M Churchland 1998, Gold and Stoljar 1999; Dennett 1991; Hebb 1980;
Ransey, Stich and Rumel hart 1991). For views somewhat' in the contrary
position in various forns, see Searle 1992; Penrose 1989, 1994, 1997,
Jackson 1982; Nagel 1974) Despite ny view that “things scientific”® are
useful in philosophy, | feel that sone of the recent enthusiasmis either
m spl aced or confused. In the present paper | shall sketch what | call a
“mnimalist” viewpoint on the rel evance of neuroscience to phil osophy.
Throughout, | will concentrate on how nmy view differs fromthat of the
others. Despite ny generally critical tone, it must be said that for the
nost part | do agree with the general thesis that findings and net hodol ogy
i n neuroscience have inmportant phil osophical inplications. | only quibble
over details in order to better sort out the norals to be drawn.

This paper will consists of two broad parts each w th subdivisions.
One of the broad parts will consist of the sketch of the mnimalist
vi ewpoi nt, and the second one shall briefly respond to possible criticisms
of the viewpoint sketched. In both sections viewoints of other philosophers
and scientists will be brought up as necessary. The present paper will
presuppose a basic famliarity with neuroscience generally and make
reference to literature in this subject as well to the phil osophica
literature.

Section 1 - Mnimalism

| see no reason to define “mnimalisnm explicitly. Instead, the view
sketched will constitute sonething of an inplicit definition of the term (I
only coin the termso that it nay be referred to in contrast with the views
of others who generally speaki ng have adopted nanes for thenselves.)

L' Al of these thinkers agree that it is relevant as well, just mainly in a negative
sense. They think the rel evance of neurosci ence to philosophy has been “overstated” or
m srepresent ed

2 This shoul d be taken as meaning methods, findings, philosophical presuppositions,
theories, tools, and so on



In this section, | shall present 4 distinct areas of philosophy in

whi ch neuroscience is relevant. These will be rmuch the sane as others who
al so feel that neuroscience is relevant to philosophy, however, our
differences will lie primarily in the details. The areas to be presented

are: “the mnd/body problent, “ontology”, “epistenology” and “philosophy of
perception”. There are potentially others (some others which have been

suggested in the literature particularly often: “philosophy of science”
“phi | osophy of mathematics”, “ethics”, and “semantics”); | shall ignore them
in the interests of naking the present work nanageable. | also do not nean

to suggest that these areas are nutually exclusive. As we shall see, they
overlap quite strongly as they do in a “traditional” philosophical system
On to the first one, then

Section la - “The mi nd/ body problenf

This section is placed first anpongst the areas to be expl ored because
it is the area in which neuroscience has the greatest pronmise and in fact
where it is used nost directly by nost phil osophers.

In ny view, neuroscience conpletely vindicates the thesis that “m nds”
are not a thing but a process. This discovery, however, is not narrow enough
to make the distinction between several positions in the philosophy of mnd
as several positions are said to be conpatible with neuroscience. Certain
ki nds of functionalism(particularly so called “homuncul ar” functionalism
are said to be such (Dennett 1991); others say that neuroscience supports
energent materialism (Bunge 1980; Bunge and Ardila 1987) and still others
say that neuroscience supports elimnative materialism (P. M Churchl and
1995) My view is that one should “split the difference” anbngst these
vi ewpoi nts; as we shall see, the differences between themare very slight.

Thi s conclusion arises fromseveral considerations. The first is it
that is very difficult to know what “nentalistic” predicates are capabl e of
being translated into neuroscientific terns. It would be very strange
i ndeed, though certainly not an unheard of phenonenon in the history of
science®, if none of our prescientific categories were capabl e of being
“mapped on” to what is discovered by neuroscience. The nature of this
“mapping on” is a bit vague, and is part of the point at issue. The thesis
that none are capable in the strict sense of being so nmapped is the view of
the elimnative materialist (were there any strict elimnativists left). On

3 One possible exanple might be “energy” and how it turned out that energy is not a thing
but a property. Traditional viewoints fromaround the world share this feature and it
still infects the natural |anguage of scientific cultures such as our own.

Page 2 of 36



the other hand, the enmergent materialist is nore inclined to be enthusiastic
in the other direction. This position also suffers froman additiona

caveat. Since nentalistic termnology is very vague and inprecise, it is
difficult to tell when one has found a (term nol ogical) correspondence. An
exanmpl e will be hel pful here.

Take the concept of “menory”. Psychol ogi sts recognize that there are
nunerous “nenories”. Sone of these have been sonewhat |ocalized in the brain
(see Squire and Zol a- Morgan 1991). However, since prescientific talk of
“menory” is that it is unified (or at nost divided into two or three
“units”), in what sense has nenory been |ocalized? Sinply counting the units
will not help as the naive conception of what they do m ght be wong as
well. A theory of reference (such as that in Bunge 1974) will not help
either, as has been said already, these prescientific conceptions are quite
vague.

I think the solution here is in fact to first exactify at a nore
broadly psychol ogical |evel what is neant by |earning, notivation
attention, menory, and so on before postulating or announcing the discovery
of the rel evant neuronal systens. O herwi se, there will no doubt be charges
of the fallacy of redefinition. (As we shall see later, some of the critics
of neuroscience’s influence on phil osophy are going to say that the whole
project is guilty of this. | do not share their pessinmsm but it is a
legitimate concern in a certain limted way.) Thus whether one should be an
elimnativist or an energentist is done for each “fol k psychol ogi cal”
concept individually. I think it is safe to say that “consci ousness” at
least in a “cartesian materialist”* sense has been elininated’. On the other
hand, menory seenms to be about half way to being elininated (rmainly because
it is so much of a function of the brain (or at |least the cerebral cortex)
as whole. See, in particular, Beardsley 1997.), and | suspect that
“notivation” will be nore vindicated. But these are predictions based on the
current state of conventional cognitive psychol ogy and cognitive
neur osci ence. Since there has been little or no attenpt to performthe
preneuroscientific exactification | nentioned, these predictions are little
nore than opinions.

“ A cartesian materialist is someone who thinks that there is a privileged place in the
brain where all “conscious” experience “gets presented” to a “self” or something |like one

5 The viewthat it is to be identified with sonme of the functioning of the frontal |obes
(as in Bunge 1980, for instance) of the brain is somewhat contentious. See MIner and
Petrides 1984 as wel| as Beardsley 1997. Nevertheless, “frontal |obes” is broad enough to
support the main point, as it does contain many distinct anatom cal subsystens.
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The second way in which the “split the difference” thesis should be
useful is in a reconciliation between the functionalists and the other two
positions. Now, it is of course true that sone functionalists are not
conplete materialists (see Fodor 1980 and the next section for details),
nost are, so there should be some way to split the difference here, too® How
so? | propose that postulating that “nental processes are brain processes”
and that postulating that “nmental processes are only brain processes”, where
brai n neans an appropriate neural system nade of the sorts of
neurotransmtters, neurons, and glial cells as found in animals are in fact
two different clains that should be distinguished. | amperfectly in
agreement with the thesis that all known nental processes are processes of
t hese kinds of brains, but that does not rule out a priori other kinds of
brains’. This is the point | am suggesting one shoul d concede to the
functionalist. It has been suggested by sone (notably P. S. Churchland &

Sej nowski 1996), that what matters in brains is there connectivity (nunber
and ki nds of connections) as well as the nethods of synaptic weight
adjustrments. If this is true, this wuld suggest a weak form of
functionalismis correct.

Section 1b - “Ontol ogy”

As has al ready been remarked, there is some consensus t hat
neur osci ence does support an ontology of materialism Here | amin conplete
agreenment with the viewpoints on this subject held by many. In the

“mnimalist” account of neuroscience and phil osophy | am sketching, | adopt
the vi ewpoi nt that neuroscience does provide evidence for materialisnf, in
spite of several popular objections. |I shall explore several which are

relatively recent and | eave the discussion of the ol der versions of
dualismidealismto the literature (Bunge 1980, Haml yn 1984, Dennett 1991).
| amdoing this here rather than in section two as | feel that the m stakes
are instructive ones for any discussion of ontol ogy.

The first of these argunents centers around the objection to dualism

5 More on this in the next section, but | do not feel it is possible to split the
difference with the dualists and idealists. W shall see two way that have been proposed in
recent years to do this and show that they are unsatisfactory.

" Aternatively, if one wants to phrase this thesis differently: there could be other

nentating systens. | regard these two phrases as synonyns.
8] amalso of the opinion that neuroscientific research actually presupposes materialism
but I will briefly discuss this in the second section (on objections) of this paper
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that uses the | aw of the conservation of energy for support. The argunent
runs sonething like this. The | aw of conservation of energy can be viol ated,
accordi ng to quantum nechanics, by an amobunt E if the tinme “by which it

nmust be payed back” (t) have a product |less than the normalized Pl anck’s
constant. Hence the interaction between the body and the imuaterial mnd has
“time to interact”.

There are three problens with this, irrespective of the traditiona
problens (interactionism etc.) with dualism The first is that it ignores
t he objection being made - nanely that conservation of energy is observed in
the brain's functioning. (The critic will answer that this anmpunt is going
to be so small that and spread over such a large time that it will be
difficult to detect. But of course this renders the account even nore ad hoc
than it was to begin with.) The second is that sonme (Bunge 1973) have
suggested that this inequality is in fact not legitimately part of the
guantum theory at all, and so this formof dualismis explaining the obscure
by the (al nbst) equally obscure. Third, it commits the | evel skipping error
- it would be very strange if things at the biological |evel could “make use
of this” irrespective of the underlying chemical level. In this sense, it is
antievolutionary as well. It is also antievolutionary in another respect as
it proposes a substantial discontinuity between human brains and t hose of
ot her ani nal s.

The second of the objections is a bit nmore principled, and does not
requi re any “spooky physics” to get off the ground. This famly of
obj ections (Nagel 1974; Jackson 1982 and others) concerns “private
experi ence”. The claimgoes that any materialist account of “how the m nd
wor ks” necessarily | eaves out the “what it is like to be” whatever that has
the mind. (This is using Nagel's |anguage). This is also sonetines expressed
interns of materialism science/etc’. cannot do justice to “points of view
The claimis usually expressed in terns of sonething |ike: because science
necessarily studies fromthe third person perspective, and the very essence
of mentality is the first person perspective on things. Hence because
science is necessarily inconplete in an inmportant respect, even if one knows
everything about the brain, there nust be sonething nore than what
neur osci ence di scovers - the first person perspective. This argument is very
seductive, however, it does not establish the conclusion it wants. Let us
see why.

® To the objectors credit, they recognize that science presupposes an ontol ogy of
materialism
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Neur oscience, it is true, works fromthe third person perspective.
However, with that in mind (or should one say in brain?), it is sinply a non
sequitur to claimthat there is something mssing when that approach is
t aken. How does one mamke the claim w thout begging the question against a
(or several) neuroscientific account(s) of mind, that sonething will be |eft
out when “neuroscience is conpleted”. | do not know of any “conplete”
sci ences. Hence | have no intuitions either way about what it would be |ike
to have a conplete (whatever that would nean) scientific picture of the
brain. Perhaps fromthat perspective (if |I had it, say, of the reader’s
brain) I would know “what it is like to be” the reader. Nagel (as we have
been looking primarily at his expounding of this viewpoint) cannot insist
that something is left out wi thout begging the question against the
materi al i st.

Anot her ontol ogical area in which neuroscience has been useful, which
i s underappreci ated, concerns the principle of |awfulness. Pseudoscientific
accounts (for instance psychoanal ysis) of the nental often reject the
principle of | awful ness when it cones to the “functioning of the mnd”. (See
Dougl as 1998b). Neuroscience firmy grounds the research into the nental in
states, processes and things that are well established to be lawful. (In
ot her words, the postulate of the principle of |awful ness is well
establ i shed for neurons and so forth.) O course, this does cause somne
backl ash. For some reason, sonme (such as found in the proceedi ngs of MG I
Uni versity course 107-590A, fall 1998 semester, and echoed in [for
i nstance], Taylor 1988) have thought that asserting that humans are “subject
to” neurol ogical laws neant “giving up freedom” This concl usion was (of
course) regarded as undesirable, and hence the idea of the principle of
| awful ness, at least as it pertained to ‘nentality’ was rejected. (Sometines
materialismwas given up for sinmlar reasons.) This confusion is relatively
wi de spread, and it behooves any phil osopher concerned wi th neuroscience to
sort it out. (The concern over human freedomis of course one of the
recurring thenmes in philosophy, particularly centered around scientific
di scovery. It is therefore not at all surprising that neurosci ence has had
this effect as well.)

VWhat shoul d “neurophil osophers” and neuroscientists do to allay fears
in this area, without giving up an ontological principle so inportant in
scientific research (Bunge 1977)? It suffices for the nobst part to renmark
that admitting that there are objective regularities says nothing about the
origin or cause of the objective regularities. Freedom (as understood as
involving partially internal causes) is thus perfectly conpatible with
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| awf ul ness. One should al so stress that | awl essness woul d invol ve | ess
freedom not nore, as one could not know that one could even successfully
nove one’'s pinky finger all the time in a | awl ess universe.

This brings us to the penultimte point in our discussion of the
m ni mal i st account in the domain of ontology. This concerns the nature of
cause. Here neuroscience should rem nd the phil osopher of the multiplicity
of the species of causation, an area which is very underdevel oped.
Phi | osophers generally admit that causation is not all of the “billiard
ball” type associated with Newtoni an nmechani cs. Neuroscience tells us of at
| east three other kinds. Firstly, it tells us of causation at the chenica
| evel . Neurotransmitters act at the chenical |evel of a cell, causing and
i nhibiting chemical reactions in the cell they influence. This causation
does not occur in anything like the ‘mechanical’ way. It also tells us of
causation at the tissue or organ |level, as when a nuscle is contracted and
rel axed repeatedly by neuronal activity, one is able to walk, talk or have
one’s heart continue punping blood. This yields the final sort of causation
t hat neuroscience rem nds us of - the personal or psychol ogical |evel of
causation. By neans of all these underlying |evels, we can throw a ball or
recite a poem and influence causally the systens around us, including other
people. A final note each of these varieties nmay al so be involved in
deternination' of sorts that is not strictly causal. In other words,
neur osci ence should rem nd phil osophers of the existence of stochastic
processes, in particular, as it appears that to some degree neuronal firing
is such a process.

This gives us our final point in the ontol ogy involved in the
m ni mal i st account. As we noted above, there are several kinds of causation
a phil osopher shoul d keep track of and that neuroscience rem nds her of ™.
Each of these occurs at a different |l evel of reality. Neuroscience remn nds
us that there are several levels of reality, each ontologically distinct but
not separate fromthe others. W should especially take note of the
di fferences between the neurol ogical |evel and the physical level. A failure
to appreciate these differences is perhaps is the source of some of the
confusion present in Nagel’'s (1974) work, discussed above. \Wether one wants

10 Note that this appears to dissolve the age-old free will versus deterninismdebate, but
| do not have time to explore that issue now. It does seemto be another area of philosophy
which may be greatly aided by neuroscientific findings

11 There are of course other kinds of causation that neurosci ence need not remnd us of,
but the very fact that it does remind of us of several nmight help to “jog our menory” for
ot hers.
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to be an elimnativist, an energentist, or sonewhere hal fway between (see
above in the section discussing the m nd-body problem, one ought to
recogni ze that the neurol ogical |evel has emergent |laws that are not found
at the physical level (or the chemical level) underlying it. Nagel’s

i nsi stence that science ignores points of viewis true of physics, however,
it is not true of neuroscience. Admttedly, neuroscience does not directly
use the first person perspective (as we saw above), but that doesn't nean it
isn't studied. Cognitive neuroscience is precisely about this issue.

(Anot her rel ated | esson to phil osophers here is to avoid physics-worship
Physics is the npst successful of the branches of science, so it is not
surprising that many phil osophers (and i ndeed, many scientists) want to
“ape” it. This is an ontological lesson in part, as it is neant to renm nd us
that there are different things at different levels. It is also an

epi st emol ogi cal | esson, of which we shall see nobre anon.)

Section 1c - “Epistenol ogy”

Here we have two parallel |essons to present as part of the
m nimalism The first concerns what mght be called the outside-approach,
t he second the inside-approach. The first is called such because it concerns
how neurosci ence informs us about our own acquisition of know edge, which is
rel evant to epistenology. But it also informs us by exam ni ng how
traditional and nodern epistenologies fare in the investigation within
neur osci ence. The latter overlaps strongly with issues in the philosophy of
sci ence general ly speaking, and we shall see a bit nore about it in this
light later.

What does neuroscience tell us about the acquisition of know edge? A
great deal, and with rmuch prom se for the future, as it appears at |ong | ast
we know sonet hing of the nmechani snms involved. This promising start into how
know edge is acquired by subjects does not nean the road ahead is not
snoot h. Several principle controversies in the light of the success of
neur osci ence arise in this area; | shall exam ne four. The first concerns
the i mportance of traditional cognitive psychol ogy, the second the rel evance
of technol ogical disciplines such as artificial intelligence. The third,
which is the conbination of the previous two, and further related to the
m nd- body problemis the so called “conputational theory of mnd” and the
nost ni sunderstood (by both proponents and critics alike) interesting (to
the present author at least) in terns of know edge acquisition. The fourth
area of concern | will |ook at concerns acquisition of |anguages. (These are
not meant to be mutually excl usive problenms. How one gets resolved in one’'s
phi | osophy of neuroscience influences how the others do as well.)
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Tradi tional cognitive psychol ogy involves both behaviourisma |la
Ski nner, as well as the discipline that studies the “phenonena” of
cognition. (See Bunge 1983 for an explanation of this latter
characterization.) The former is quite rightly regarded as being a dead
di scipline. No cognitive scientist, whether neuroscientist, psychol ogist or
artificial intelligence researcher these days is inclined to ignore the
i nner state of the organi smor nachine they are studying (Medin and Ross
1997). Neuroscience is in fact very pronising here, as it allows us to
better know about the inner states shunned by the behaviourists.
Nevert hel ess, there is sone controversy over how nuch the actua
“inmplenentation details” (i.e., to what extent and in which way, is
neur osci ence inportant) matter.

Let us look at an exanple. Studies concerning primng indicate that
the internal state of an organismis certainly relevant to their behavi our
on future occasions. W can discover facts here i ndependently of the basis
(neurology in our case) of cognition. Neurology provides a constraint on
this research, however. If the psychol ogical explanation one has devel oped
seens to require postul ating neurol ogi cally dubious structures, we should
per haps rethink our the conclusions of the psychology. (This is a special
case of the nore general epistenological principle of |evel agreenent.)
However, it is also inportant to note that neurol ogical investigation al one
equal Iy proceeds in the dark. Investigating any systemrequires both
know edge of structure and of function - a purely neurol ogi cal investigation

will tend to obscure the latter. (This is recognized even by the elimnative
materialists, if only because without the cognitive |evel being | ooked at
the strong elmnativist will not know what to elimnate!)

The upshot of this is that traditional cognitive psychol ogy does have
a future in telling us about the acquisition of know edge, but the degree of
its inmportance ought not to be overstated'. The sane goes, nutatis mutandis,
for neuroscience itself.

Next, let us now |l ook at another question in this area to consider.
VWhat is the relevance of artificial intelligence to the study of know edge?
Does neurosci ence suggest that the enterprise of artificial intelligence is
doonmed to fail as sone have suggested? It is true that constructing

121 find that the “synbiosis” or “cooperation” pair fascinating - further work on such
“mutual |y reinforcing” pairs of sciences is indicated. (I know of no other pairs which are

“synbiotic” to this extent - perhaps biochenistry and genetics.)

Page 9 of 36



artificially intelligent devices presupposes sone know edge of existing
intelligent things (Bunge 1983). But in what respect? What nmust be known
about thenf? The inportant question here is whether neuroscience tells us
that only (certain) neuronal systems can |earn. Sone thinkers have

postul ated this very thesis and consider this as an affront to certain kinds
of artificial intelligence research. Wiile there is insufficient tine for
the present work to refute all the biological objections to artificia
intelligence (for sone work in that direction, see Douglas 1998a) it is

i mportant to note that (e.g.) Bunge's (1980, 1983) postulate is exactly
that, a postulate. Hence it may very well turn out to be false; it is hence
no argunent against Al to say that only systens with plastic neura
assenblies can learn. It does not seem pl ausi ble to suggest that

neur osci ence has informed us of this. It has informed us somewhat of how
neural systems |earn and says very little about |earning systens in genera
(except, perhaps, that they are remarkably conplex things and that sinple
systens clearly do not learn). This viewpoint does not nean any of the
current approaches to Al are correct or fruitful either

Note also that a famly of the earlier failures in Al does tell us
somet hi ng about human acqui sition of knowl edge even with its |ack of contact
wi th neuroscience. (I do agree that it failed precisely because of a | ack of
contact with cognitive psychol ogy and probably neuroscience, but that is
another story for another tine.) This failure is of what Hofstadter (1985)

calls the “Bool ean Dreanf - the idea that one could create an Al by piling
rules with nmetarules on top with netanetarules on top of them and so forth
This is a strictly negative result - it has told us that our know edge

systenms do NOT work |ike this.

Finally, there is at |east one open problemin Al does pose a question

that is interesting for epistenologists to consider. As “prom sed”, it is
al so sonewhat independent of neurol ogical functioning. (It is of course very
pl ausi bl e that a further study into neuroscience will in fact yield the

solution to the problem but the problemwould possibly not have been posed
wi t hout research in Al.) This is the notorious frane problem (For nore and
sketches of a solution, see Dennett 1998).

A brief recapitulation of the frame problemfollows in order to bring
the reader up to speed. Basically the problemcan be stated as foll ows: how
does a particular cognitive system(in the case of a biological creature,
the creature’s brain) know what inferences to draw in a given situation. Too
few, and the creature will have insufficient information about the
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environnent to act; too many and the creature will be overwhel ned by the
process and will be unable to act until all these (a potentially infinite
nunber) of conclusions are drawn. Two inportant features to note of this
problemare as follows. Firstly, that the problemis not conmritted to the
i dea that these inferences are done consciously in any sense. In other
words, we do not have to inmagine a squirrel sitting at the base of a tree
wi t h nodus ponens flashing through its head - these inferences can be

“prelogical”. Animals do draw i nferences in other ways, however®. Secondly,
it is inportant to note that generally a creature would not know the
consequent of drawing a conclusion until it is drawmn - that 1S the whole

point of inferring in the first place. Hence it cannot know what ones to
draw until they are drawn™.

An obvious, but insufficient, biologically oriented answer to the
frame probl em concerns evol utionary and devel oprmental bi ol ogy, including
evol utionary and devel opnment al neurosci ence. But sinply saying those ani nals
who drew the correct influences and the “right” nunber'® of inferences were
t he ones who survived and got selected for does not fully answer the
guestion. For one, it does not specify the nechani sm by which the neura
mechani sms “worked partially” did there thing, which is the interesting
poi nt here. Secondly, it does not allow for aninals (particularly hunmans) to
draw i nferences in domains where the role of selection is unlikely to have
pl ayed any part. (For instance, art, sone aspects of society, science,
technol ogy, and so forth.)

My goal here is not to present any solution to the frame problem but
to make the reader aware of a general question of epistenology pronpted by
Al research that is independent of neuroscience for its posing.

Al ternatively, it enphasizes the rel evance of other disciplines, even
technol ogies, to the study of brain functioning. (As remarked earlier, the

13 Actually, in some sense, so do plants, protists and nonerans. A plant will “draw the
conclusion” that a strong light placed near it is the sun, an anmpeba that a certain kind of
chenical gradient in the water indicates a source of food, and so forth. Generally, though
the nore conplex an organismis, the nore difficult their frame problemis. However, | do
not think the frane problem“affects” any non-vertebrates, except for (perhaps)

cephal opods, as they have relatively “advanced” nervous systens.

4 There have been clains that the frame probl em even refutes materialism It does not, if
only for the reason that any account using “inmmaterial things” would suffer fromthe same
problem- or at least, could not be postulated not to w thout begging the question

15 Note that this nunber of correct inferences, like virtually everything in an
evol utionary problem is context dependent
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probl em may not be so i ndependent of neuroscience for its resolutions(s).)

Qur third area of investigation concerns whether or not the so called
“conput ational theory of mnd” (CTM has been discredited by investigation
i n neuroscience. In other words, is there any hope left for the CTMto tel
us anythi ng about the acquisition of know edge? (Bunge 1983, for instance,
seens to contain the viewpoint that neuroscience has discredited ‘it’.) This
way of putting it is a bit msleading, as it presupposes there is one
“theory” in this area'™ Some versions of this thesis do not nake any contact
wi th neuroscience at all, and have yet to produce nuch in the way of
di scoveri es concerni ng know edge acquisition (for instance, that of Fodor
1980). The latter is sonetimes called “Turing machi ne functionalisni, though
it is disputed whether Fodor actually ever held it in that strong a fornt'.
Sone slightly “nmilder” versions followthe tradition of the traditiona
cognitive psychol ogi sts and feel that they (those adopting their version of
“conputationalisnm) will “meet the neuroscientists tunnelling through from
the other side” (Pinker 1997). A sort of middle position is adopted by
Dennett (1991) where parts of the “computationalisni does make contact with
neur osci ence. Finally, we have the neuroconputationalismof the Churchl ands,
who make the case in a very different way for a formof “conputationalisni
and also rely heavily on contenporary neuroscience. | wll survey these
vi ewpoi nts and show that each has | essons that are conmplenentary to and yet
related to the neuroscientific project.

The “Pinker” form of conputationalismmakes a heuristic point that is
per haps overl ooked i n neuroscience’s influence on phil osophy. Neuroscience
is often felt to be “renpved” fromevery day experience. Even the very best
t hi nkers need sone prodding to see how intelligence can arise out of
nonintelligent things. It is difficult to show howto do this within the
framewor k of neurosci ence proper. Pinker (1997) uses an exanpl e invol ving
Turing machines in order to nmake this “snart-stupi d” point. This does not
commit himto the crazy thesis that the brain is a Turing machine. (But note

16| agree with the critics who point out that there is no theory (i.e. hypothetico-

deductive system proper to be found in any of these versions. Nevertheless, | shall
investigate what they have to offer vis-a-vis neuroscience and the acquisition of
know edge.

17 The point of contention is over whether anyone (and Fodor in specific) ever actually
held the thesis that the brain literally instantiates a Turing machine. (Note that this
statement of the putative instantiation is a bit anbiguous between a Turing machine as a
paper tape and sensor type nechanism and that of a more conventional conmputer CPU or the
like. This anbiguity fuels the debate to sone extent. Cbviously Fodor never clainmed there

is literally a paper tape in one's brain.
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that rejecting Turing nachine functionalism (which is a position that
per haps nobody really held (Dennett 1991)) does not nean rejecting
conputationalism Wat exactly Pinker is conmitted to conputationally is
still (to me at |east) unclear

On the other hand, Dennett’'s computationalismis much better spelled
out. For exanple, his conputationalismnmakes use of the serial/parallel
di stinction in conputer science. (He does not, pace Churchland 1995, use
this to claimthat consciousness is “serial” in nature.) Does this informus
any nore about know edge acquisition independently of neuroscience? In a
curious way (not discussed much in his book, unfortunately), yes. Medin and
Ross (1997) make use of this distinction (independently of Dennett) in their
di scussion of certain discoveries in cognitive psychol ogy. Facts such as
m ni mal attachment in |anguage parsing only nake sense in ternms of a seria
“processor” and sone others, such as the Stroop effect'®, only make sense in
terns of a parallel one.

The npst striking and unusual of the conputational approaches is that
hel d by the Churchl ands, however, as they use it as a guiding principle in
their use of neuroscience™. Despite its strong ties (justified or otherwise
- | shall return to this in due course) to “conputationalisnf, it is
important to note that it is radically different than nost traditiona
accounts of this name. This is the case in three inmportant respects.
Firstly, the Churchlands realize® that asserting that the brain is computer-
like (in some respect) is a matter of stipulation (we shall return to this
when | discuss the nerits of their proposals). Secondly, they are quick to
poi nt out that when they say “conputer-like”, they do not nean seri al
digital, von Neumann conputers. They are quite correct in pointing out that
in principle there are computers which are parallel (no problemthere),
anal og (a bit unusual) and not von Neumann in organization (strange)?.

18 appendix A to this paper contains a brief discussion of this effect as it is relevant to
several parts of this paper.

91t is inportant to stress that this thesis is not the crazy thesis of only a pair of
phi | osophers. At the very least, it is the crazy thesis of a bunch of neuroscientists as
well. See (e.g.) Nadel et. al. 1994; Koch and Segev 1998

20 Explaining this thesis is quite inmportant, as | agree with it. However, | do not fee
that the present paper would be at all nanageable with this digressioninit. | remark
instead that at the very |east the success of the conputational neuroscience programis far
ranging, as we shall see. At the very least, this thesis has been an extraordinarily useful
heuri sti c.

2l This thesis is strange as virtually all conputers ever made (past and present) are von
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Thirdly, they also give a novel account of conputationalismthat is
radically different from nmost accounts argued agai nst by those who are not
synpathetic to “conputationalisni.

VWhat are the nerits of the conputationalist proposal then? How does
this thesis informneuroscience? First, it is inmportant to realize what
exactly is meant by a conmputation here. This is the point of alleged insight
and the greatest point of contention. The claimis that the nervous system
conputes (and this is far below any “conscious |evel”) because it takes as
i nput (either from other nervous systemstructures or directly fromthe
environnent) an “activation vector” which gets transfornmed by a given
nervous system structure into another kind of activation vector as both a
‘“function’ of the input and the internal state of the system whose effects
on other systens of the body produces behavi our and responses of all Kkinds.
No al gorithnf? of any kind is said to be used in the usual contentious sense;
instead a transformation occurs. This conputational approach is said to be
useful because it tells us why (for instance) a crab is able to “figure out”
that its pincers have to be positioned at such and such an angle to its body
to grab a piece of food, and so on. This angle has to be “produced” by the
nervous system sonmehow, and the suggestion is that without talk of it being
conputed, there would be no principled way to tal k about what goes on inside
its nervous system The claimis that one would be stuck with vague | anguage
such as the “produced” | used earlier. The sane goes for any other exanple
of creatures performng tasks.

In this sense, the conputational approach acts as a constraint on the
neur ol ogi cal investigations, because it tells us what the parts nust “do”
In the crab exanple, the outputs fromthe notor cortex have to nove the
pincers into the right place. It is vital to see, however, that the
Churchl ands are not claimng that there is somehow encoded in the brain
sonething like a programwitten in a procedural conputer programm ng
| anguage. Thus the first lesson to be learned (if it is legitinmate) from
this version of conmputationalismis the constraint approach. The
conput ationalismacts as a constrain by telling the neuroscientist to | ook
for well specified inputs and outputs as well as inner states and
transformations. It also acts as a tinme constraint; we know fromthe study

Neumann machi nes

22 The so called “learning algorithms” in the context of connectionist nodels are meant to
nodel a process that goes on in genuine nervous systens. \Wether these do or not is another
story, and unrelated to the use of algorithmhere. The learning algorithmis, so to speak
“enbodi ed” in the cell assenblies in a nervous system

Page 14 of 36



of algorithms in conmputer science that certain ways of processing would take
too long to acconplish and hence would conflict with observed tines of
reaction, and so forth. Therefore, what the organismis doi ng nust be using
a process of such and such an efficiency.

The second potential merit of Churchlandian conmputationalismis that
al so suggests how to design artificial nodels of certain aspects of nervous
systenms. This is not just an idle promise of an unfulfilled research
program Many of these nbdels have been constructed, some with renarkably
bi ol ogi cal features. For instance, nobody knows any al gorithmthat perforns
the operations over “least vision parts”® that a oW retina does. Yet
researchers have constructed an artificial neural network (see Churchl and
1995) that is remarkably like this. This neans that it is simlar in outputs
given a sinmilar internal state* and sinilar inputs.

Epi stenol ogi cal |l y, neural networks are interesting because they
“l earn” without being taught specific rules, unlike the systens of
“traditional Al”*. They thus have nore biological plausibility. (Very few
researchers think these days that “rules all the way down” is a good nodel
for human nmental functioning, and, a fortori, machine functioning, should it
prove possible.)

This is not the place to survey the successes and failures of
artificial neural networks taken generally. However it is inportant to
realize they are excellent for checking understanding of at |east the gross
features of neural assenblies. They thus teach us that perhaps the
“substance i ndependence” wanted by the functionalists (see above) is

2 Or in other words, the mnimumdiscrimnated “pieces” of visual experience. (Al vision
is ultimtely discrete, at |east spatially, as there are a finite nunber of retinal cells
in a given area with gaps between them See, e.g. Sekuler and Bl ake 1994 for details.)

24| stress the “internal state” here, as many critics of “computationalisni have correctly

pointed out that internal states are often overlooked in sone versions of
“conput ational i snif and/or Al

2| put “traditional” in quotation marks, as some (particularly Douglas Hofstadter)

working in Al and “the” (as we have seen there are really several) conputational theory of
m nd have recogni zed for at least 20 years that this is not plausible biologically or
conputationally. It is prohibitively conputationally expensive, which suggests here’'s

anot her pl ace where neurosci ence can |earn from conputationalismagain. |If your

neur osci ence postulates that the brain requires sone serial rule fol |l ower underlying
everything of a certain kind, one should think again, because conputer science tells us
that such a “processor” woul d be grossly inefficient and would al most certainly get

sel ected agai nst.
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correct. This is a tentative conclusion, of course, and |arger scale
net wor ks rmust be constructed before one should seriously entertain this
possibility. (W shall return to possible objections in section two of this

paper.)

Qur lesson for mnimalismfromthe versions of conputationalismwe
have seen is two fold. One is that the versions of conputationalismvary
trenmendously in biological plausibility - fromnone (Fodor’s immteri al
Turing machine) to very nuch plausible - the conputational neuroscientific
approach of the Churchlands. Second is that they all give different answers
concer ni ng how know edge works (e.g. how know edge is constructed in the
brain, and howit relates to the external and internal environnents of the
organi sm etc.). The conputational neuroscience of the Churchlands is very
prom sing when it cones to | earning and know edge. It has al ready shown
(Churchl and and Sej nowski 1992) that sone learning follows the Hebb rule
(Hebb 1949) and sone does not, and further has refined the Hebb rule into
subcategories. | feel at this stage that drawi ng any greater conclusions for
this branch of epistenmology is premature, as not enough very large scale and
mul ti-use artificial neural networks have been constructed. The ones that do
learn interesting things (for exanple how to recogni ze faces, how to speak
English words) are very unifaceted. Hence any general epistenologica
| essons should be held off until the networks are nore general. As, after
all, manmal i an nervous systens are capable of doing many different tasks,
of ten simultaneously. Another final |esson concerns an epistenol ogi cal issue
in technology. That is, consideration of neurology has led us to the
conclusion (if we accept the Churchlandi an view) that “computer” is in some
sense a conventional designation - i.e. what it picks out is sonewhat
conventi onal

Let us now | ook at how neuroscience affects the epistenol ogy of
| anguage acquisition. The nobst inportant result here is the apparent
falsification of the “language organ” thesis of Chomsky. |ndividuals who are
born with their | anguage center in one hem sphere of the brain, and then
suffer childhood brain injury very often “produce” another |anguage center
on the opposite side of their brain (Rasmussen and M| ner 1975).
Multilingual adults often |ose | anguage sel ectively upon brain danage. These
findi ngs suggest (do not conclusively denponstrate, however) that there is
not a single | anguage organ in humans. (A suggestion that the | anguage organ
be identified with the Broca and Wernicke's area of a specific hem sphere is
probl ematic on several grounds, the nost inportant being the sw tches of
| ateralization nentioned earlier. See Mohr 1976.) Neuroscience seens to have
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al so cast doubt on sone forms of Chonskian | anguage acqui sition in another
respect, as well. Wile sone aspects of the Chonskian progranf® are well
establ i shed in psychol ogy of |anguage (Medin and Ross 1997; Pinker 1994;

O Grady and Dobrovol sky 1996), the hypothesis that humans are born with an

i nnate | anguage acqui sition “device” seens inplausible in the |ight of
studi es showi ng how the neurons a human child is born with are too
uncomitted to have such a device “already built”. New hypotheses in the

epi st emol ogy of | anguage acquisition have to use these neurol ogi cal findings
as constraints - so far very little work has been done in this area. The

| esson for the phil osopher here is not only in epistenol ogy proper, but also
how epi stenol ogy rel ates to a phil osophy of |anguage, and perhaps also to a
“met aphysi cs of |anguage”? (for exanple, MG lvray 1997 requires updating in
light of this).

Now t hat we have seen how neurosci ence gi ves epi stenol ogy new
directions, let us look at the other way. This subsection mrrors the | ast
as the last | ooked at neuroscience's influence on epistenology and this
| ooks at the influence of epistenology on neuroscience. | shall exam ne this
in two respects. One respect concerns the issue of reduction, which has been
dealt with briefly earlier. The second respect concerns an issue at the
border between epi stenol ogy and net hodol ogy. This concerns the question of
ecol ogical validity. The minimalist sketch | am presenting should keep both
these as part of its |essons.

Reductionismis a central epistenological issue, but one that is a bit
anbi guous. A relatively noncontroversial form of reductionismin
neur osci ence woul d be research into finding neural mechanisnms of various
cognitive and subcognitive processes.

Sone phil osophers (for exanple: Davidson 1980) have denied that there
are any lawful correlations®® between the psychol ogical and the
neur ophysi ol ogi cal . These phil osophers pose no threat to this weak form of
reducti on nentioned above, as their thesis is question beggi ng agai nst the

%6 O0r some version of it, anyway. Chomsky's viewpoint has changed over the years.

27 This branch of netaphysics concerns itself with what general features of the world
(including those of hunans and other potential |anguage users) are necessary in order for
| anguage to be possible. The term “nmetaphysics of |anguage” was coined by me in the |ight
of the referenced work.

28 strictly speaking, Davidson's claimconcerns the nonexistence of psychophysical |aws.
The two theses are equivalent for the purposes of the present paper
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di scipline of cognitive neuroscience itself. It hence poses no further
interest to ny mnimalism Wat is inportant for the minimalismthat should
be exami ned is whether any strong reductionismin neuroscience and hence in
epi stenmol ogy i s warranted.

A medium | evel version of reductionismis as far as | feel is
currently warranted. Brain studies have |ocalized parts of the mechanismfor
the Stroop effect, for instance (Sicklas 1998). This is an exanple of a
psychol ogi cal effect to be explained in ternms of an underlying
neur ophysi ol ogy.

VWhat is not warranted by the current findings in neuroscience is the
di spensability of conventional psychol ogical classification. The Stroop
effect here is paradigmatic. To understand what is going on and the interest
init, both the psychol ogical (or “phenonenol ogical”) |evel and the
neur ol ogi cal |evel which shows a nmechanismfor its effect are necessary. The
neur ol ogi cal | evel alone here (as would be warranted by a strong case of
reductionism) would not be interesting - it would likely be extrenely
difficult to tell that this organization of neuronal assenblies had this
out conme i n behavi our

On the other hand, there may very well be cases where nore reduction
is useful, where the psychol ogical level is nisleading or worse. (This al so
suggests that a phil osopher of neuroscience should be willing to encourage
refinenments at the | evel of conventional cognitive psychology.) One of these
areas is vision. Philosophers have had a ot to say about vision and rel ated
i ssues in the context of the phil osophy of perception. This is our next
section, which we shall see after a discussion of ecological validity. But
first, what is the lesson for the minimalist fromthis discussion of
reductioni sn? There is no one single | esson, except for that one should
al ways keep an eye out for how much reduction is tenable in each case, and
not blindly assunme that neuroscientific research supports a uniform anmount
of reductioni smacross the board.

Qur final topic in epistenplogy and neurosci ence concerns the issue of
ecol ogical validity. | propose to discuss it here as it concerns a genera
probl em of know edge at the root.

A scientific experinent is said to be ‘ecologically valid to whatever
degree if it uses the subjects of the experinment in a situation that
‘mmcs’ or is in sone sense ‘like’ a ‘situation outside the lab’. The
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concern is over wondering how relevant |ab studies are to real world
contexts. This is especially inportant in psychol ogy, as the situations
created by experinenters are often very unrealistic, focused situations.
VWile there are many facets of and solutions to this problem here | shal
focus on the ones that pertain to neuroscience.

It is very difficult at the present tinme to have maxi nal ecol ogi ca
validity in a neuroscience experinment these days. One cannot have the
subjects in a brain imging study wal k around; they nust stay in the MR
apparatus and so forth. Curiously enough, this limtation actually has sone
strengths as well as the weakness of limiting the experinenters to
i nvestigate certain kinds of activity. (It would be very difficult to
determine with this nethod what brain centers are involved in playing
certain sports, for instance.) It does have the advantage that it prevents
irrelevant (to the current experinent) brain activity. For instance, if one
is studying the effects of visual stimuli on various brain centers, one does
not want the brain centers responsible for walking to be activated at the
same time.

Being forced to use machines which limt ecological validity in
neuroscientific investigations is thus a two edged swords. Epistenol ogists
shoul d take note that ecological validity concerns are sinply a specific
case of nore general issues in the nethodol ogy of science. Laboratory
mani pul ations are first approxinmations to “situations in the real world”,
presunably. It would seemto beg the question against the scientific world
view to take the position that what is neurologically or psychologically
produced in subjects in |aboratory experinents has nothing to do with the
real world without in fact doi ng neuroscience in both places and show ng
this. This possibility does not seemlikely, but one should not assert that
it is necessarily not the case on a priori grounds. The principle of
| awf ul ness does not necessarily help here, as neural assenblies in use in
the brain may be very different at different tinmes. The postul ate of
| awf ul ness would only rule out no regularities in what is used at a given
ti me. The epi stenol ogi st concerned over ecological validity mght be
concerned that the situation of being evaluated in a | aboratory may cause
activation of different neuronal assenblies. The | esson for the mninmalist,
therefore, is not to rule out this possibility out of hand, and to encourage
scientists to develop less intrusive ways of studying brain functioning so
that the nervous systemmay be studied in “real world” situations as nuch as
possi bl e.
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Section 1d - Phil osophy of Perception

As remarked in the previous section, epistenology and the phil osophy
of perception are strongly related. Here | will discuss specific issues
concerning several topics in the phil osophy of perception and how they coul d
be informed by a minimalismin the philosophy of neuroscience. | shal
di scuss briefly the issue of qualia (including colours), the issue of
“privileged access” and finally the issue of nental representation
(Phil osophy of perception stands sonmewhat at the border of epistenology and
phil osophy of mind. Therefore, if sone of these issues seemto be out of
pl ace, | suggest that it is sinply a matter of personal preferences when it
cones to differences of classification.)

Qualia are the first topic that neurosci ence can be brought to bear on
in the phil osophy of perception. First, let ne nake it clear that | am
tal king about qualia in the one of the stronger senses®. These are said to
be ‘“what is left out’ when all the representati onal aspects of a nental
state are renmpved. Supposedly, these ‘what is left out’ are things |ike
feels, visual fields with their apparent properties |like colours, and so on
| nmove that neuroscience is able to cut the Gordi an knot about qualia once
and for all. Before this is done, however, an elucidation of what is neant
by representational is required. | believe that part of the debate over
qualia is precisely over the nmeaning of this word. Once the neaning is
clarified, perceptual neuroscience takes care of the rest. The | esson for
t he phil osopher is that her job is only part of the picture here.

So, what is a neural representation? | nmove that neurosci ence has told
us that structures like sentences are not likely represented in sentence-
like fashion in the brain. Unlike a conventional computing device which may
be said to have “The cat is on the mat” distributed sequentially® across
some menory | ocations under certain circunstances, a brain has a nore
abstract representation that is not sentence like at all (see, for exanple,
Fel dman 1989; Churchl and and Sej nowski 1989). It seens plausible then, that
since we intuitively do not have any idea of what exactly is represented in

2 The weaker sense of qualia, which is just “secondary property” is also contentious, but
not relevant to our present purpose. Neuroscience is relevant here as well, but

phi | osophi cal |essons are pretty uninportant here, since nmost philosophers take some sense
of secondary properties seriously. The issue being discussed in the present work is
sonmewhat simlar to a discussion of whether colours are secondary properties

30 Here sequentially should be understood as |ogically sequentially. There is no reason why
a conventional conputing device's prograns need store data itens in physically adjacent
cells.
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our brain, sinply asserting that certain ‘feels’ are strictly qualitative
and aren’'t representational in content needs support which is not
forthcom ng. The attenpts of sone phil osophers to prove their theses (either
for or against this thesis) wthout reference to clear neurophysiol ogy of
representati on are hence msguided. (There is a possible source of

m sunder st andi ng here that | shall deal with in the second | arge section of
this paper, below.)

One cl ear exanpl e of neurosci ence showi ng the phil osopher of
perception that her prescientific concepts of perception are inadequate
concerns the notion of a visual field which is ubiquitous in the philosophy
of perception literature. (See, for exanple, Philosophical |ssues 1995)
However, this notion relied on is intuitive - we appear to have a “space”
whi ch sort of surrounds our head in which our visual experiences are
presented. This field is said to be uniform possessing a Euclidean netric,
cont ai ni ng col ours throughout, and so on - after all that's what it APPEARS
to be. Neverthel ess, neuroscience (together w th psychophysics) has shown
otherwise, as | will now denpnstrate. A pre-neuroscientific® explanation for
the foll owi ng denonstrati on would be conpl etely ad-hoc. This denonstration
does not require any fancy equi pment or even a partner to take notes and is
so ideal for encouraging certain philosophers to overcone their
m sconceptions. (I adapt this fromDennett 1991 with a few pointers from
Sekul er and Bl ake 1994.)

The denpnstration® proceeds as follows. Take a deck of playing cards,
and shuffle well. Take one card fromthe top of the deck and turn it up away
fromyou at arns | ength. Wthout exposing it to yourself, rotate one’s arm
containing the card so that it is 90 degrees or so fromthe center of the
eyes. Turn the card inwards so that its face is in the direction of one's
head, while fixating ahead. Ask yourself whether you even “think” there is a
card there. Many people, including the present author, despite their
know edge of the peripheral vision system were shocked to find that part of
their brain was “saying”: “l don’t know what is out there. It isn't a card.
| can’t tell that.” Cbserve carefully one’s inner reactions for “views” |ike
that, and finally, slowy, bring the card towards the center. Notice that it
takes a while even before the card takes on a shape (that is, many people

31 Note that in essence the nervous systemextends to and includes the eyes. This fact

about biology is also overl ooked by sone philosophers (Gold 1999).
32| encourage the reader to take time to do this, as it is really quite striking. Sinply
sayi ng “oh, yeah, | know what happens in peripheral vision” is not enough
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report seeing that “there is sonething there, | know not what” at sone point
early on. Only later does the card appear to take on shape, followed in turn
by colour and only quite near the center does it appear to take on an
identity (as, e.g.: the four of dianonds.) This denmonstration is striking
even if one is used to the effect from previous denmonstrations like it. The
present author has done it many tinmes and has been surprised every tine.

VWhat, then, is the I esson for phil osophers fromthis denonstration? To
borrow the title of a paper (See P. S. Churchl and, Ranmachandran, and
Sej nowski 1994) on this subject, it is part of a “critique of pure vision”.
In other words, nobst philosophers (see particularly Phil osophical |ssues
1995) have tied thenselves in knots in debates over what is exactly the
visual field contains. This in turn has fuel ed debates about representation
as we have seen above. The general |esson, for philosophers, is not just
that our intuitions about such matters are grossly m staken nost of the
time, but that we can in fact |earn nore about our own perceptual states
than just by sinply introspection, even if it is at a |ow |evel of
sophistication. It is also inmportant to draw Dennett’s (1991) |esson
between “really” and “really seenming”. Nobody is going to deny that it seemns
like we have a visual field as | described it above. However, the mstake is
thinking “it”* is really like that. The fundanental |esson of neuroscience
to phil osophy of perception is precisely that there is this very large gulf
between the way things are really with us and the way things seemto be with
us. This is even nore critical when it is noted that other, non-visua
systens of the brain have large interactive connections with the visua
system W do not generally notice that our visual system has connections to
the motor cortex, to the thalanmus, to auditory centers®, and so on. The
functions of some of these paravisual systens are still unknown,
particularly those that connect to subcortical structures. See P. S.
Chur chl and, Ramachandran, and Sej nowski’'s (1994) paper suggest that one
shoul d adopt a “interactive” vision approach. Previous neuroscientific,
psychol ogical, artificial intelligence-oriented and phil osophical views on
vision were much too “static” in character. The aforenenti oned paper
(correctly) enphasizes the inportance of the non-visual states of the
organismin the context of what is perceived. A philosopher should be very
wary about draw ng concl usions in philosophy of perception based on what

33 part of what this another results along the same |ines demonstrate is that it is
sonewhat misleading to talk of the visual field as if it were a “unified object”

34 This particular |inkage was actually discovered at the cognitive/behavioural |evel first
and |ater found on neuroanatonical investigation
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appears to himto be the case on introspective grounds.

This “veil of ignorance” extends to how sone phil osophers and
neur osci enti sts have interpreted psychol ogi cal phenonena such as blindsi ght
(See Wei skrantz 1989). Dennett’s (1991) book points out the danger of
t aki ng people at their word, especially when they have brain damage. One
need not postul ate other undi scovered visual pathways to explain blindsight.
If one had a visual deficit and was having it mapped out, and the
experi menter asked “where did you see it this tine”, this is producing a
cuing effect. None of the blindsight subjects ever report anything in the
absence of these cues. None of them volunteers anything |ike “Pardon ne, did
you happen to shine a light in ny scotonma?” Again, the “anticartesian”
lesson is clear - we sinply do not have infallible access to the contents of
our brains. Philosophers of perception should note that we are now at the
stage to deal with qualia.

As noted above, there are at |east two ways that this termis used in
phil osophical literature. The sense of qualia as secondary properties is
relatively innocuous and will be ignored in the present work. However, the
ot her sense has caused much phil osophical ink to be spilled and nust be
dealt with in the Iight of our “neurophilosophic” |ook at representation
Coul d there possibly be anything above and beyond representation in the
sense | have sketched? Apparently not, as | have di scussed several ways in
whi ch representation is done by the brain - pieceneal, often in several ways
at once (recall my report of “part of ne” insisting that it did not know
that it was a playing card in ny peripheral vision) and so on

Qualia are said that which is over and above representati onal content.
But what brain subsystemis not representational? Not all systens need
represent external states of affairs; many neuronal assenblies no doubt
“nonitor” things within us. However, there just does not seemto be any
pl ace for a strict “feeling” being produced. | amnot denying that things
appear to have certain internal feels or appear to have certain colours. |
am denyi ng that these are anything but “how the representation seenms to us”
- but this does not occur (pace Penfield (1975)) at any place in particular
in the brain. Representation occurs all over. There is no need to posit a
further “place where it all cones together”.

It seens that a banana has a yellow “covering” we call a colour. It
seens |ike an indication fromthe stomach to eat sonething is a “stomach
ache like this”". But there's no systems in the brain that do anythi ng but
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represent - none “present” to an audience (the “self”). Hence there are no
gualia in the contentious sense.

The second and final issue in the philosophy of perception | shal
deal with concerns the rel ationship between phil osophy of perception
neur osci ence, and other sciences (particularly psychophysics). The study of
perception does have a | ong phil osophical tradition (Denobcritus wote about
it, anpbng other ancient thinkers.), but that is insufficient for it to
continue in the light of scientific studies of perception. Wat, then, is
the role for a phil osophy of perception in Iight of neuroscience?

| suggest that it be limted to three areas, which are not nmeant to be
nmutual Iy excl usive. First, philosophers of perception can work as
speci al i zed phil osophers of science - ones who understand the various
branches of perceptual psychol ogy, neuroscience, etc. and are able to
performtasks of clarification, elucidation etc. that phil osophers of
sci ence generally do, but within this donain. Second, they can bring
findings fromthe sciences of perception into phil osophy, particularly into
epi st emol ogy and phil osophy of mnd, to avoid dognatism (This is what |
have tried to do in the discussion of representation and qualia, above.) |
nove that general critiques of perceptual science w thout an appropriate
general phil osophy of science backdrop are ungrounded and futile. (Wtness
t he debate over qualia.) The third task for philosophers, which generally
happens in spite of them is the encouragenent of interdiscipline building
and particularly interdisciplinary theory building. This is sonewhat
subsumed in the first case, but can be done with a | ogic background as well.
(O course, logicians should carefully note “real world” reference cl asses
and so forth that they are perhaps not used to dealing with.) These
| ogi cians would ferret out useful ways to represent formally certain
neuroscientific results and hypotheses. In this sense they would work as
mat henati cal neuroscientists with a philosophical ‘spin’ on things. (This
latter bit is inportant, as presumably it would give theminsight into the
net aphysi cal and epi st enol ogi cal issues in question.)

Neur osci ence inforns the three kinds of phil osopher of perception in
the various ways | have outlined above. It also restricts her traditiona
job description sonewhat extensively. It is inportant to realize that this
is bound to happen with the advancenment of science, and is not sonething
that should be too strongly resisted. It should not cause too nmuch of a
problem as there are still many very interesting areas in this field that
do require the attention of phil osophers.
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Section 2 - Responses to Possible Critics

| have dealt with sone forns of criticismalready in section 1.
However, contenporary dualists or others that are skeptical of neuroscience
telling us about nentality and so forth have been given a bit of a short
shrift. | shall therefore in this section discuss objections to the
mnimalist programfromthe elininativist canp, fromthe energentist canp,
fromthe contenporary dualists and related positions, fromthose who think
another, completely new discipline is required in this area and neurosci ence
is mssing sonething unless it includes or makes use of it (Penrose
1989, 1994, 1997) and a brief mention of some possible nore directly
scientific criticism Since my paper has been primarily ained at
phi |l osophers, | do not feel that | need dwell on the last point too nuch.
This is because this paper has not nade any particularly far reaching
scientific (or metascientific) clainms®.

Contenporary dualists (of which there are some in both the phil osopher
canp and the scientist canp) can be classified into two main categori es.
Those that call thensel ves dualists® or fully admit to their unorthodox
position (such as Swinburne, Eccles, Penfield®, etc.) are those in the first
category. There are al so positions which are so called tacitly dualist.
Fodor’s (1980) ‘concession’ that there nmight be m nds made of (or
instantiated in) non-material stuff is one such exanple. | shall ignore the
tacit dualists and focus on those that hold explicitly dualist views, as
determ ni ng who exactly holds the other views is difficult to deternine
Sone of their objections will be dealt with in due course under other
cat egori es of objections anyway, so this should not nmatter terribly.

% Note that while this paper is a paper in the philosophy of science, the mnimalist
viewpoint is a call for caution in the rush to adopt neuroscientific findings into

phi | osophi cal discourse. Hence the view of the present author is more ‘conservative' than
many in this area. (Particularly as conpared to the Churchl ands.)

% \Wile materialismis on the upsw ng anmongst philosophers, dualismis still influentia
and still has partisans. As the list of dualists indicates, some prom nent scientists have
al so been such, as well. Hence | feel that dealing with some of the nore cogent or

i nportant (because of the potential influence of the holder of the view) dualist argunments
agai nst neuroscience is useful. It also clarifies some of the positions sketched in the

m nimalist programof the first section of the paper. Opposition between dianetrically
opposing views often yields insight, so | will pursue these. | amstill of the opinion that

any sort of dualismis conpletely inconpatible with science, though

37 penfield denies that he is a dualist, but adopts which is dualist by any accepted
definition of the term Hence he is guilty of the “fallacy of redefinition.”
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I will deal with the objection to neuroscientific explanations of
consci ousness of Penfield (1975). (I personally find Penfield to have been
the nost baffling of all the dualists, given all the work he did in
under standi ng brain function.) Penfield wites that he cannot find the
location in the brain for “the m nd”, and suggests to his readers that is
because it is nowhere in the brain to be found. This of course is a horrible
argunent, one that would not get even a grade of “D’ in an introductory
phi | osophy course. W should hence not take Penfield s phil osophica
specul ations under any further consideration®, but before | |leave Penfield s
contribution to philosophy of m nd through neurosci ence behind, |I would I|ike
to deal with an possible objection, which foll ows.

It nmay be correctly rejoined that Penfield was not a phil osopher and
shoul d not be judged by phil osophi cal standards. Two equal |y inmportant
answers to this rejoinder may be given, as it seens to be a non sequitur
One is that The Nature of the Mnd (Penfield 1975) explicitly states that it
is dealing with to phil osophical issues (see the preface). The second is
that the nmind-body problemgenerally is a philosophical issue in part (see
(e.g.) Bunge 1980; Douglas 1998b; Dennett 1991; P. M Churchland 1995 for
long lists of reasons why the mnd-body problemis partially philosophica
and partially scientific) and so claimng that a work on it is purely
scientific and should not be judged by phil osophical standards is
wr ongheaded. By the sanme token, a strictly phil osophical work on the m nd-
body problemis equally w ongheaded.

Anot her obj ection to neuroscience comes in the context of attacks on
techniques. It has been pointed out that while a neuroscientific
i nvestigation can produce evidence that some brain processes are “nmental”
no concei vabl e experi nent could show that nental processes are all such
(Even in the case of restricting the universe of discourse to humans.) This
is, strictly speaking correct. However, it does not nake a wit of difference
to scientific explanation. This is basically a rephrasing (in the context of
neur osci ence) of the problem of induction, which as nany authors have
poi nted out, ceases to be a problemif one goes beyond the Baconi an idea
that a scientific theory is just a data sumary. (O course, this

% O course, the argument is a bit nmore conplicated than | have presented it - however, it
is in essence an argunent fromignorance. (There is also a bit of an appeal to pity, as he
recounts the story of a Soviet physicist he was asked to treat making a somewhat remarkabl e
recovery that Penfield did not understand. He (Penfield) attributes this recovery to the
action of the mind. The pity comes in when he asks the reader to consider the plight of his
patient and “how it was possible” and so on.

Page 26 of 36



seventeenth century idea is still sonmewhat popul ar anongst phil osophers, so
per haps another | esson to learn fromneuroscience is that this thesis is
false.) In essence, the objection begs the question against scientific

expl anation, which is precisely what is at issue.

Anot her objection we nust deal with fromthe dualists concerns quali a.

We have seen there do not appear to be any qualia in the contentious sense
by investigating the brain. However, it may be rejoined that sone
(particularly Nagel 1974) are arguing against materialismwth their views
on qualia, and hence | have begged the question against them by disnissing
the views by reporting on brain investigation. W have seen a version of
this argunent in section 1b (ontol ogy). Now that we have seen sone renmarks
on phil osophy of perception (see section 1d), let us look at this duali st
argunent in a bit nmore detail - one particularly influential one foll ows.

Qualia are said not to be brain states because they are “out there”,
and that (e.g.) “reddi sh-orange afterinages” are reddi sh orange and a brain
process is acoloured (is not the kind of “thing” to have a colour). So the
qualia of the afterinage is not a brain process. The best answer to this is
the seem ng card we | earned about from Dennett. It seens as if ny afterimge
i s reddi sh-orange, but there isn't really anything there, so nothing is
really reddi sh-orange. The neurosci ence even gives us the beginning of an
expl anation for the “existence” of afterinages (or rather, why they appear
to us), to boot. (See Sekuler and Bl ake 1994 for sonme of the basics.)

Sone phil osophers have al so thought it might be possible for all the
brain states of a person to be the sanme as another, but the “how it seens to
thenf not be the sane between the two. Often times, this objection is cached
out in terns of the difference between a functional (identified here with a
materialistic (or “physicalist”, as it is often put) account and a
phenonenol ogi cal account. This objection is too question begging to take
seriously, despite its popularity, particularly anongst those who indulge in
wor ryi ng about “possible worlds” and so on®*. | will ignore it and | eave the
dual i sts behind and nove on

Let us nove on then to a slightly nore sophisticated attack on
neur osci ence, that of Roger Penrose. Penrose thinks that a new revolution in
physics will be necessary to understand the brain’s functioning (Penrose
1989, 1994, 1997). H's (apparently) strange (but not dualistic) thesis has

3 A brief exploration of this claimof mine is found in Douglas 1998c; it would go too far
afield to present it here.
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attracted sone phil osophical commentary and sone responses from vari ous
scientists of the brain and behaviour. | will here exam ne his clai mabout
the “new physics of neuroscience® very briefly, and then explain several
ways to deal with this objection

Penrose attenpts to show in his works on consci ousness that
understanding it will require a new revolution in physics. He clains that
consci ousness requires an instance of a noncomputable process. This is taken
in the strong sense® as a process that cannot even be sinulated (to any
desired degree of accuracy) with “conputable functions” (here also taken in
t he mat henati cal sense).

He asserts that the collapse of the wave function i n quantum mechanics
is precisely such a process, and then proceeds to try and find sonething in
t he human nervous systemthat will collapse wave functions. He suggests that
mcrotubles in cells may work in the “special way” he is proposing is
necessary. The mninalist program above (section 1) would be falsified if
Penrose’ s specul ati ons were to be born out, as one of the principles of the
mnimalist programis the netaphysical principle of |evel adjacency. (I.e.

t hat one should not skip ontological levels in scientific explanation.)

Nuner ous obj ections can be nmade to this scenario. Since the present
work is a paper on the philosophy of neuroscience, | shall only produce
argunents bearing directly on the neuroscientific specul ation. Penrose, as
we have seen, suggests a quantum effect in mcrotubles producing
consci ousness (he is actually a bit nmore specific than this, but this is the

40 | amhereby dividing his claims about non-algorithmicity in human thought, Gidel's

Theorem the Halting Problem and so on fromhis specifically neuroscientific clains. For
di scussion of the former issues, see Douglas 1998a for a summary of responses and
criticisns.

41 A weakly nonconputabl e process can be sinmulated with any desired degree of accuracy with
conput abl e processes. For instance, calculation of the value of a transcendental function

i s weakly nonconputable. Very often conputer scientists do not use the ternms fromthe

mat hematical theory of conmputation (there is also a “physical” or “conputer science-
oriented” theory of conputation, which is a bit different) so there is some confusion in
this area anongst those who argue against or with Penrose on this issue. It is not known at
this time whether there are any strongly non-conputabl e processes. The Church-Turing thesis
can be read as the assertion that there are none. It remains to be seen whether al
connectioni st nodels of the brain are Turing equivalent (i.e. weakly conputable), and
further to see if the brain’s functioning is weakly conmputable. Should it turn out that the
brain’s functioning is not weakly conputable, connectionism and indeed, any nodeling
description, or theory building involving conventional mathematics is msguided. Penrose’s
claimis thus extrenely strong.
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essence of the position). This provokes the question: why do quantum effects
(if there are any) of microtubles in brain cells have this effect, and not
the mcrotubles of livers or other parts of the body. (As, after all,

m crotubles are far from being unique to neurons.) Also, other aninmals have
mcrotubles in their cells (in fact, so do plants) - are they consci ous®
too? The Churchl ands (see Churchland & Churchl and 1998) have al so pointed
out that the quantum nechani cal effect Penrose wants can be easily washed
out by the presence of certain ions which would occur relatively often in
the mcrotubles of certain cells. They also point out that a certain
nmedi ci nal chenical used once interfered with mcrotubles but had no effect
on the subject’s consciousness. It is, therefore, pretty nmuch safe to say
that Penrose’s current neurol ogical specul ations are conpletely at odds with
what is actually known about biocheni stry and bi ophysi cs.

Enough of the objections that are far renoved from neurosci ence. |
shall now deal with objections froma possible elimnativist. Since the npst
notorious of the elimnativists are the Churchlands, and in the interest of
space and tinme of this paper, | shall nake remarks on their possible
obj ecti ons excl usively.

The first objection to deal with concerns the nature of what | would
propose has successfully “elim nated” by the progress in neuroscience.
Al ternatively, this can be reworded as asking whether | recognize any ful
elimnations - the exanple | gave above of nenmory was only partial. | nove
t hat the pop-psychol ogical category of the sense of touch has been
el i mnated, except in so far as one can speak of “sense apprehended through
the skin”. This cannot be a adequate definition of touch, as we can have
sensations (in the prepsychol ogi cal sense, anyway) of touch apprehended
t hrough the eyeball, the tongue, etc. | would nove that touch has been
elimnated in favour of pressure, heat, etc. senses.

The elimnativist may then ask me how the m nimalist program has been
rat her vague on when it occurs and when it doesn't; and further that perhaps
it still will occur in notions that | have cl ai ned have been shown to be
| egi ti mat e neurophysi ol ogi cal processes. Let us take the exanpl e of
“enmpotion” to draw out this controversy. A energentist will claimthat
enotions are processes involving in part (e.g.) the linbic system This is
true in so far as it goes. But what | claimthe nminimalist should adopt is

42 This fact is even nore damaging to Penrose if one recalls that part of the nmotivation
behind his account is the hunan ability to do mathematics. Surely cats, sponges, and
perhaps even roses are not nathenaticians.
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precisely this finding. | do not claimto know that all of the enptions we
prescientifically recognize will be ‘natural kinds' locatable in specific
brain functionings. But even if they all (taken individually) are not so

| ocatabl e, that does not mean necessarily that the notion of enotion itself
is thereby elimnated as it may still refer to higher order patterns.

| shall now finish this phil osophical section of responses to
obj ections by dealing with objections fromthe energent materialists,
not ably Bunge. My own mininalist account can be characterized as one version
of energent materialism but of a broader sort than that of Bunge's. As we
have noted above, | allow for the possibility of m nds being the functions
of other things than plastic nervous systens. | will deal with 3 objections
to this account and show how they do not follow fromwhat is known about in
neuroscience. (If it is clained that they are not supposed to, the point is
granted, however, those who often endorse such clains provide support for
t hese obj ections on neuroscientific grounds. As we shall see, npbst of the
reasons given are acceptable, but do not have the desired consequences.)

The first concerns the mnimalisns account of what can have
properties of mentation. Neuroscience is informng us of how brains conposed
of neurons have energent nental properties. So, it appears then that we know
what nental properties are - that they are brain processes. | agree with
this claim Mental processes are indeed brain processes, in our case. From
that it cannot be concluded that nothing el se can produce nentation via
energence nmental properties. It seens that fromwhat we know from neura
nodel i ng that the substratum for the neurons is actually irrelevant, and
that only their inputs, internal states, and outputs natter. It remains an
open question to see if these nodels can be constructed at |arge enough
scal es to have nore capability for nodeling higher order processes. But the
guestion remains - at some point, do these systenms cease being sinply nodels
and becone systens actual ly capabl e of |earning? There seenms to be no
principled way at this stage to deny that such systens learn®. It would be
very strange indeed if it turned out that “wetware” was required to produce
mental functioning, as that would (at least with present know edge of
bi ochenmi stry and the Iike) be a “spooky” sort of enmergence. Wiy is this so?
Well, it appears fromnodels |ike those presented in Nadel et. al. 1989 and
Koch & Segev 1998 that sone aspects of the chemistry and certain specific
features of the biology involved are irrel evant functionally speaking. Note
al so that putting things this way does not comit one to any sort of strong

43 The person who wants to deny this has to give some reason why the nodels do not |earn
that does not nerely stipulate the possibility away.
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functionalism®. So then it appears that it is an open question whet her
systenms of non-biol ogi cal “neurons” are possible.

The second objection fromthe enmergentist to deal with concerns ny
cautiousness. The energentist quite rightly clains that nany nental
functions have had their neural systens discovered and expl ored. So
shouldn’t the mininmalist doctrine | am espousing be nore than mnimalist in
t hese areas? Shouldn’'t we adopt these (provisional) findings, until new
notice? This is in many respects the “mrror i mage” of the objection by the
elimnativist discussed previously. The answer is essentially the same -
each case is to be handled by itself, on its own nerits. It should al so be
noted that it isn't clear howone is to interpret the enmergence here. Yes,
it is true that certain properties of systems of neurons are energent in the
(relatively) non-controversial sense (Bunge 1977). However, one has to be
very careful (as noted above) of the redefinition fallacy. Because “pop-
psychol ogi cal” term nol ogy is vague, any proposed emergent property of
neuronal systens to explain the psychol ogical category it refers to is bound
to sew sone confusion due to this. An exanple would be enotion. Linbic
functions and their properties are certainly involved in the “production” of
enotion; however are they identical with it? How does one tell? The
energenti st nust specify before hand what her reasons and standards of
evi dence are to be, otherwi se, she will battle fruitlessly with the
elimnativist and the traditional cognitive psychologist to no end. The
| esson for the philosopher here is that there is a lot to consider before
adopting a thesis of energentismin any particular. The present author is of
the opinion that the thesis in general is a good one.

The third and final emergentist objection to the mninmalist program
concerns the account of qualia in the first sense. | have said that the
secondary property neaning of qualia is not controversial. An energenti st
may rejoin that these secondary properties are sone of the properties that

he is tal king about when it comes to his positions on neuroscience. | think
this is correct, that secondary properties are energent properties involving
brai ns. However, | do not think that the energentist should be too hasty

here, which is why | amnot building these into the account of mninmalism
The m nimalism | have been sketching is the anpbunt of neuroscience that is

4 strong functionalismwould be the thesis that mentating systems can be made of any
material whatever. | think that stone cannot support such a system for instance, so | am
not a strong functionalist. (O course, |like any real world dichotomy, the distinction
bet ween strong and weak functionalismis a distinction used to delint “poles” of a whole
set of possible positions.)
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rel evant to philosophy. To build in an account of secondary properties would
i nvol ve building in a general ontol ogy, which while useful, is not directly
related to the present project.

Anot her objection that nust be dealt with concerns the nininmal
conput ati onal i sm di scussed above in section 1d above. The objection would
run sonething like this: it is true that the nodels you propose are
conput ati onal in character; however, how does this support the thesis that
the nervous systemitself is conputational in the relevant respect? Further
how does one deal with issues bel ow the neuronal |evel on this account?
Surely the cellular and extra-cellular neurochemistry is inmportant sonehow.
This fam |y of objections can be answered several ways by an adopter of the
m ni mali st account. First, it can be pointed out that nany very recent
attenpts to nodel conputationally various aspects and systens of the nervous
system have attenpted to build in various cellular chemstry |evel details
(Koch & Segev 1998). Second, it isn't inmediately clear howthis level is
relevant. This is related to the previous discussion on functionalism This
guestion is as yet unanswered. The first answer | have given to these
obj ections should renind the reader that work is proceeding in this area
regardl ess. Thirdly, and nost related to the “really” computational issue is
the following. There has been enough work in recent years in the
conput ati onal aspects of neuroscience (as understood in the constraints way
di scussed above) to suggest the ball is nowin the court of those who oppose
this method of constraint to research. Wat these partisans nmust show is
that (a) this approach is msleading or worse, and (b) their objections to
t he approach overcone the problem of stipulation. In other words, they nust
show that it is nore than a matter of stipulation what counts as a
conput ati onal process in order to rule out the possibility of understanding
nervous systens this way. (|, based on Dennett’s intentional stance, cal
this matter of stipulation the computational stance. The mninalist suggests
that sonme anpunt of the conputational stance is necessary to understand the
functioning of the nervous system)

The objections dealt with in this section taken together have one
conmon noral, however, which is inportant to point out in order that the
future of the phil osophy of neuroscience is assured. This noral can be
stated in one word: “balance”. The bal ance shoul d be between excessive arm
chair scientizing and excessive arm chair phil osophi zi ng.

Section 3 - Conclusion & Thanks
In the present paper we have seen four |arge branches of phil osophy
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and their influence on and by neuroscience. | have warded off severa
objections fromw thout and attenpted to set a few of the controversies

wi thin the phil osophy straight. Finally, we have seen a begi nning of how
future research in philosophy of neuroscience should go, as a bal ance

bet ween two extremes of enmergentismand elimnativism with a tiny anount of
a weak functionalismand conmputationalismthrown in

Thanks go out to lan Gold of phil osophy and Professor Petrides of
MG I |I’'s psychol ogy departnent who got ne thinking nmore about how
neur osci ence interacts with philosophy. This paper could not have been
witten without the influence of their stinulating courses.

Appendi x A - The Stroop Effect

This is an interesting psychol ogi cal fact about how conflicting
“messages” can cause interference in performance. Subjects are asked to nane
t he col our of each word aloud as fast as possible in a sequence of words
like the follow ng:

BLACEK

GREY
GREY
BLALCK
BLALCK
GREY
BLALCK
GEEY
BLALCEK
GEEY
GEEY

The reader should confirmfor hinmself that he does i ndeed have to sl ow
down to avoid nmaking m stakes or, should he still try to nane at full speed,
that he i ndeed makes many m st akes.
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