Preface

It sometimes seems as though persons and their bodies march to the beats
of different drummers .
What I do , or much of what I do , is elaborately orchestrated by what I
believe and want , by my intentions and purposes , by my reasonsfor doing
the things I do . Often when I move , I have a reason for moving . I go to the
kitchen because I want a drink and think I can get one there. If I didn ' t have
'
those reasons, if I didn t want this and think that , I wouldn ' t move . At least I
'
wouldn t move when I do , where I do , and in quite the way I do .
My lips , fingers , arms, and legs, those parts of my body that must move
in precisely coordinated ways for me to do what I do , know nothing of
such reasons. They , and the muscles controlling them , are listening to a
different drummer . They are responding to a volley of electrical impulses
emanating from the central nervous system . They are being caused to
move . And , like all effects, these same bodily movements will occur in
response to the same causes, the same electrical and chemical events in the
nervous system , whatever I happen to want and believe , whatever reasons
might be moving me toward the kitchen .
If , then, my body and I are not to march off in different directions , we
must suppose that my reason forgoing into the kitchen - to get a drinkis
, or is intimately related to , those events in my central nervous system
that cause my limbs to move so as to bring me into the kitchen . My
reasons, my beliefs, desire~, purposes, and intentions , are- indeed they
must be - the cause of my body ' s movements . What appeared to be two
drummers must really be a single drummer .
But does this mean that my thoughts and fears, my plans and hopes, the
psychological attitudes and states that explain why I behave the way I do ,
are to be identified with the structures and processes, the causes of bodily
movement , studied by neuroscientists ? If so, aren' t these scientists, as
experts on what causes the body to move the way it does, also the experts
on why we , persons, behave the way we do? How can their explanation of
why my body moves the way it does be different from my explanation of
why I move the way I do? But if these are, indeed , at some deep level , the
same explanatory schemes, then the apparently innocent admission that
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neuroscientistsare (or will someday be) the experts on why our bodies
move the way they do appearsto be an admissionthat neuroscientistsare
(or will somedaybe) the experts on why peoplemove the way they do. If
there is really only one drummer, and hence only one beat, and this is a
beat to which the body marches, then one seemsdriven, inevitably, to the
conclusion that, in the final analysis, it will be biology rather than psychology
that explainswhy we do the things we do.
'
What, then, remainsof my conviction that I already know, and I don t
have to wait for scientiststo tell me, why I went to the kitchen? I went
there to get a drink, becauseI was thirsty , and becauseI thought there was
still a beer left in the fridge. However good biologists might be, or become,
in telling me what makesmy limbs move the way they do, I remain the
expert on what makesme move the way I do. Or so it must surely seemto
most of us. To give up this authority, an authority about why we do the
things we do, is to relinquish a conception of ourselvesas human agents.
This is something that we human agentswill not soon give up.
It is the businessof this book to show how this appatrent conflict, a
conflict between two different pictures of how human behavior is to be
explained, canbe resolved. The project is to seehow reasons our beliefs,
desires, purposes, and plans operate in a world of causes
, and to exhibit
the role of reasons in the causalexplanation of human behavior. In a
broader sense, the project is to understand the relationship between the
psychological and the biological between, on the one hand, the reasons
people' have for moving their bodies and, on the other, the causesof their
bodies consequentmovements.
In pursuit of this end, it is absolutely essentialthat one proceedcarefully
in the beginning, in describing exactly what is to be explained: behavior.
Too much haste here, in a description of what reasonsare supposedto
explain, can and often doesvitiate the capacityof reasonsto explain it. It is
for this purpose that roughly a third of the book is devoted to behavior
itself. Only after we gain a better understandingof what is to be explained,
and in particular a better understandingof the differencebetween bodily
movementsand their production (and, hence, of the differencebetween a
triggering and a structuring causeof behavior), will it be possibleto show
how someof the things we do are explained- causallyexplained- by the
reasonswe have for doing them.
I am grateful to the National Endowment for the Humanities for the year,
free from teaching, it took to write the first draft. The ResearchCommittee
of the GraduateSchoolof the University of Wisconsin helped to makethat
year possible, and I also thank them.
I usedsomeof this materialin graduateseminarsat Duke University, the
University of Wisconsin, and the University of California at Berkeley. The
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studentswho attendedtheseseminarsare, in good measure
, responsiblefor
making the next two drafts better than the first draft. I want especiallyto
thank Shelley Park at Duke; Bradley Greenwald, Robert Horton , Angus
Menuge, Martin Barrett, Naomi Roshotko, and Greg Mougin at Wisconsin
; and Kirk Ludwig, GeneMills , and Dugald Owen at Berkeleyfor helpful
criticism and discussion.
I am, as always, grateful to my colleaguesand good friends at Wisconsin
, Berent Enc, Dennis Stampe, and Elliott Sober, for their criticisms, their
, and (sinceI am sureI stole someof them) their ideas. After
encouragement
many yearsof fruitful exchange, it is sometimeshard to know who thought
of something first. So I apologize, in advance, for inadvertent thefts.
Besidesmy colleaguesat Wisconsin, I am indebted to others for
saying
and writing things, and sometimesdoing things, that helped me
inimportant
ways. In this regard I want especially to thank Jerry Fodor, Susan
Feagin
, John He'll, Rob Cummins, and Oaire Miller .

Chapter 1

TheStructureof Behavior

A dog bites your neighbor . That is a piece of canine behavior , something
the dog does. It is something that happens to your neighbor . Qyde loses
his job and Bonnie gets pregnant . These are things that happen to them ,
not things they do . These things may happen to them , as with your
neighbor , becauseof something they did , or failed to do , earlier , but that is a
different matter .
The difference between things we do and things that happen to us feels
familiar enough . As Richard Taylor ( 1966, pp . 59 - 60 ) observes, it underlies
our distinction between the active and the passive- between power , agency
, and action on the one hand and passion, patience, and patient (in the
clinical sense) on the other . For that reason alone it is tempting to use this
distinction in helping to characterize the nature and structure of behavior .
With certain clari Acations and reAnements (a business that will take the rest
of this chapter to complete ), I think this is indeed a useful basis of classification . Animal behavior is what animals do . Human behavior is what
humans do . If plants and machines do things , then whatever they do is
plant and machine behavior .
1.1 Internal and &ternal Causes
When a rat moves its paw , that is something the rat does, a piece of rat
behavior . When I move its paw , the paw still moves , but the rat doesn' t
move it . There is no rat behavior . Indeed , I could be moving the paw of a
dead rat , and dead rats do not behave. This suggests that when movements
are involved , the distinction between an animal ' s behavior and the things
that happen to it resides in the difference between the cause of these
movements . If the cause of movement lies in the animal , then it is doing
something , behaving in some way , moving (say) its paw . If the cause of
movement lies elsewhere, then something is happening or being done to it :
its paw is being moved .
Let us, for the moment , greatly oversimplify and think of all behavior as
involving some kind of bodily movement , and of each such movement as
having some more or less unique cause. These are oversimplifications
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because, first , not all behavior involves movement . A person waiting for a
bus, a bear hibernating for the winter , a chameleon changing color , and a
chicken playing dead don ' t have to move to do these things . ! It is, furthermore
, naive to think of bodily movements as each having some single ,
cause.
We know that the production of even the simplest behaviors
unique
is enormously complex , often involving the integrated action of hundreds
of millions of nerve and muscle cells. Such processes take time , and they
may not exhibit a simple linear causal arrangement . The control structure
may be hierarchically organized , with delicate feedback mechanisms coordinatin
ongoing activity with constantly changing conditions . Far &om
being linear , such feedback mechanisms have a cyclical (closed-loop ) causal
organization .
One must , however , start somewhere . ReAnements will come later . We
are now concerned , not with Ane struCture, but with gross morphology .
And , given the simplifying assumptions , the suggestion is that behavior is
endogenously produced movement , movement that has its causal origin
within the system whose parts are moving .2 Letting C stand for a cause of
some sort (internal or external as the case may be), M for bodily movement
, 5 for the system (person , animal ) in question , and arrows for causal
, thi ~ can be represented as in figure 1.1.
relationships
'
A bee s stinging a child qualifies as bee behavior , as something the bee
does, not simply because M (penetration of the child ' s Anger by the bee' s
'
stinger ) occurs. For this can happen without the bee s doing anything - if ,
for example , the child accidentally pokes its Anger with the stinger of a
dead bee. This would be a case of some external (to the bee) event ' s
causing M . To get bee behavior , to have something the bee does, the
cause of M (stinger penetration ) must come &om within the bee.
For the same reason, the dog ' s attack on the neighbor counts as a piece
of dog behavior : something in the dog causesits jaws to tighten around the
'
'
neighbor s leg . And the difference between Oyde s losing his job (something
that happens to him ) and his quitting his job (something he does)
resides in the locus - in Clyde or in his employer- of the cause of
termination .
1. I shall return to it later in the chapter, but the point about the possibility of behavior
without movement is meant to be a logical point , not a factual claim about the actual
occurrence of movement in hibernating bears and limp chickens. It may turn out , for
example, that in waiting for a bus subtle compensatory movements are continually being
made in the musclesand joints in order to maintain a stable posture. And surely animalsgo
on breathing while they wait , hide, hibernate, and play dead. But thesefacts are irrelevant. It
is certainly no contradiction to supposethat someonewaited for a bus without moving .
2. Here I ignore a distinction that will becomeimportant later in this chapter: the distinction
between a movementwhich is produced by some internal causeand the productionof that
movement. I will often speak
, for easeof expression, and in a way that I will later reject, of
the movement as the behavior.
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Figure1.1
Despite its apparent crudity , the simple contrast between internally and
externally produced movement captures the basic idea underlying our
classification of behavior . If we have a well -defined ordinary notion of
behavior - and, aside from the vague contrast between things we do and
things that happen to us, I am not sure we do - it is, with a few refinements
, equivalent to internally produced movement or change. The refinements
are important , though , and to these I now turn .
1.2 Action and Behavior
To identify behavior with internally produced movement is not to deny
that somebehavior requires internal causes of a rather special sort .3 Some of
the things we do are purposeful . We intend to do them , and we do them in
order to achieve certain ends. In other words , some behaviors are voluntary
, the result , or so it seems to the agent , of conscious, deliberate choices.
Voluntary behavior , though , is only one species of behavior . What we
are here concerned with is a much more general notion , one that applies to
animals, plants , and perhaps even machines in very much the same way it
applies to people . It applies to people , furthermore , when there are no
purposes or intentions , those factors that allegedly qualify a system as an
agent and its purposeful activity as voluntary . People shiver when they get
cold . That is something they do . They also perspire when they get hot ,
grind their teeth when they are asleep, cough , vomit , weep , salivate , blush ,
tremble , hiccup , inhale , exhale, choke, fumble , stammer, fall asleep, dream,
3. It should be understood that intmral does not simply mean inside or underneaththe skin,
fur, Ans, feathers, or whatever. It also includes the idea of a proper or integral part of the
system exhibiting the behavior. If A swallows B, for instance, we should not give the
swallower credit for behavior that properly belongs to the swallowee. But just whenthe one
becomespart of the other may not always be clear. I am grateful to EugeneMills for calling
my attention to this point .
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wake up, and a great many other things that are in no way voluntary,
deliberate, or intentional.
Some of this is reflexive behavior, behavior that is reliably elicited by
certain stimuli. Though reflexive behavior is not generally regarded as
intentional, it is behavior. I instinctively pull my hand from a hot surface. I
do this beforemy brain is noti Aed that my hand is in contact with something
hot, beforeI have consciousreasonsfor behaving in this way. This is
not something I do because
of what I believe and desire. It is, nonetheless
,
I
do.
An
infant
sucks
and grasps. A suitably arousedcat turns in
something
the direction of a touch to its muzzle. Another touch to the snout causes
the cat to open its jaws in preparation for a lethal bite. These behaviors,
though occurring only when there is suitable central stimulation, are, like
the sucking and grasping reflexes of the human infant, automatic and
involuntary (Flynn 1972; Gallistel1980; MacDonnell and Flynn 1966).
Spinal animals(those whose spinal cords have been severedto remove
all neural connections to and from the brain) can still do a great many
'
things. Nobody scratches a spinal dog s back for him. He does it himself
even though, when suitably stimulated, he can't help performing this reflexive
act. Cats (Shik, Severin, and Orlovsky 1966) can walk; they can
even changethe way they walk (in responseto altered conditions) without
guidancefrom the brain. Male roachescontinue copulating after decapitation
by the female.
We can ask, and we expect behavioral scientiststo tell us, how and why
animals, including humans, do these things. If the answer to the why
'
'
questiondoesnt always lie (as in thesecasesit seemsclear it doesnt ) in our
intentions, purposes, and plans, then it lies elsewhere- perhaps in our
hormones, perhapsin our genesor the motor programsfor which genesare
'
responsible. But the fact that somebehavior doesnt have a certain kind of
explanation, what we' might call an intentionalexplanation, an explanation
in terms of the agent s reasonsand purposes, doesn't mean it isn' t really
behavior. If the lowly cockroachdoesn't have a mind, doesn't have purposes
and intentions, and therefore doesn't exhibit what we think of as
intentional behavior, this doesn't mean the poor creaturedoesn't do anything
. To suppose it does mean this is to illicitly constrict behavior to
behavior that has a specialkind of explanation.
A squirrel buries his nuts. He searches for a hiding place, then digs a
hole, deposits the nut, tamps it down with his snout, and covers it with
earth. This is something squirrels do. No one manipulates them,
marionette-fashion, by invisible strings. To learn that this behavior, at least
in the Europeanred squirrel (Eibl-Eibesfeldt 1975, 1979), is what ethologists call a Fixed Action Pattern (FAP)- a behavioral sequencethat, like a
reflex, is innate, unlearned, and involuntary, and that will occur even when
it servesno function (e.g ., on a solid hard floor with no dirt )- is not to
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learn that it isn' t really behavior. It is simply to learn that the explanation
for this behavior is quite different from what we suspected
.
Still, it is one thing to say that all behavior is internally produced
movement and quite another to say that all internally producedmovement
is behavior. Perhapssome of the involuntary responsesthat behavioral
scientists identify as reflexes can be more or less naturally classifiedas
behavior.4 There are, however, other internally produced changesthat are
not so easily classifiedin this way. We grow up. Our hair grows out, and
our toenailsgrow in. We breathe, we sweat, and we get pimples. Our heart
beatsand our pulse throbs. Thesebodily movementsand changesmay be
very slow (or very small), but they are movementsand they are internally
produced. Do we do these things? Males get erections. Is this something
they do? Femalesmenstruate, and during child delivery and care a fetus is
expelled from the womb and milk flows from the mammaryglands. Is this
female behavior? The thermoregulatory system automatically induces
shivering and constricts blood vessels to compensate for temperature
changes. Do we do this?
Although the issuesare not always clear, philosopherstend to be more
conservative. They prefer a classificationin which growing hair, a beating
heart, and a bleeding cut do not count as the actions of the person whose
hair grows, whose heart beats, and whosecut bleeds(see, e.g ., Taylor 1966,
pp. 57 58, 61; Thalberg 1972, pp. 55- 63; Wilson 1980, p. 50). Hair, hearts,
and cuts may behave this way, but not people. There is even some sympathy for the view that reflexes should be denied the status of behavior:
von Wright (1971, p. 193) assertsthat salivation and the flexion response
of the knee are reactionsto stimuli, and that " only people who have had
their talk pervertedby behavioristjargon would think it natural to call such
reactions ' behavior' of a dog or a man." Perhaps, von Wright grudgingly
concedes
, suchreactionsare the behaviorsof a gland or a knee.
I say the issuesare not clear here becausephilosophers are typically
interested, not in behavior per st, but in a particular speciesof behavior:
action. Although there is no settled view about what, exactly, an action is,
the generalconsensusseemsto be that (ignoring niceties) it is either itself
somethingone doesvoluntarily or deliberately(e.g ., playing the piano) or a
direct consequence
, whether intended and foreseenor not, of sucha voluntary
act (e.g ., unintentionally disturbing one' s neighbors by intentionally
playing the piano).' Taylor (1966, p. 61), for instance, explicitly contrasts
the beating of one s heart and perspiring under the influenceof fear with
voluntary behavior. And it seemsquite clear that Thalberg, Wilson, von
4. Theremaybe somequestionaboutwhether,in verysimple(monosynaptic
, for example
)
reflexes, the movementisn't in fad caused
, not by the internalneuralprocess
, but by the
. I shallreturnto this point shortly.
elicitingatmral stimulus
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Wright , and others are conterned , not with the general idea of behavior ,
but with some special class of behaviors . For this reason it is hard to
evaluate the apparent disagreements about classification . We are comparing
apples and oranges or , better , we are comparing fruit (the genus)
with oranges (a species).
It is certainly true that there are some- perhaps a great many internally produced bodily movements (or changes) that we do not ordin arily think of as things we do . Though we may be said to let our hair grow
'
'
(longer ) by not cutting it , we don t (at least I don t ) speak of growing our
'
hair. I get rashes, I don t do them . Yet , there are a great many other things ,
'
equally involuntary , that we nonetheless speak of as things we do. We
shiver when it gets cold , cough when our throats get irritated , adjust our
posture when we begin to fall , inhale and exhale (i.e., breathe ), blink,
'
hiccup , snore, dream, urinate , and defecate. These are not - not in Taylor s
( 1966, p . 57 ) sense, anyway
things with which we have anything to do,
since they are things we are helpless either to prevent or to make happen in
any direct way . We can, up to a point , sometimes choose a time and a
place. We can hold our breath for a bit . After toilet training , we can
detennine when and where we will defecate; however , we can' t , any more
than in the case of breathing , choose whether to do it at all. Some behavior
'
is voluntary , some isn t.'
Oassification is always a bit arbitrary , if not about central cases then
around the edges. And it is often responsive , as it should be, to the
purposes for which the classification is undertaken . Therefore , although our
ordinary ways of speaking sometimes tug in a slightly different direction ,
there are, I think, good reasons to adopt a more liberal taxonomy , a
taxonomy that is, I think, more in accord with the usage of behavioral
scientists. Clinical psychologists , sociologists , and economists , because of
their special interest in human (and generally voluntary ) behavior , may
have a restricted notion of what behavior is, but when one listens to
behavioral biologists , embryologists , endocrinologists , and pharmacolo gists the picture changes. These behavioral scientists have no trouble
- and
classifying as behavior
by behavior I mean human and animal
behavior , not merely the behavior of glands and organs - such things as
respiratory and cardiovascular activity ( Engle 1986 ), penile erections (often
' "
said to be part of an animal s display behavior " ), the secretions of endo crine and exocrine glands , muscle spasms, convulsions , seizures, involun ' s 1972 . 59 list of readions
5. Thalberg
,p
(
)
(yawning
, hiccuping
, wheezing
, shuddering
,
) andbreakdowns
(fumbling
blushing
, tripping, stammering
, collapsing
, snoring
, fainting) is an
's
excellentpartialinventoryof behaviorsthat arenot actions.I think, in fact, that Thalberg
argumentthat thereareactivities(like the abovereactionsandbreakdowns
) that areneither
actionsnor thingsthat happento usis anexcellentargumentfor regardingactionasa species
of behavior.
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tary eye movements , the regulatory activities of the autonomic nervous
system , and all sorts of reactions , including reflexes, whose internal production
remains well below the level of conscious or voluntary control . If this
way of talking does not always mesh very well with our ordinary ways of
talking , does not always sound quite right to our untutored sense of things
we do (versus things that happen to us), the same could be said about the
way physicists , chemists, and astronomers carve up our material surroundings
or the way botanists and zoologists group living things . Sometimes
the purposes of explanation and understanding are best served by not
talking the way our grandparents talked .
This is not to say that there is general agreement within behavioral
science about what , exactly , is to be counted as behavior . One expects,
given their different explanatory interests , approach es, and professional
training, to find differences between marine biologists and pharmacologists ,
on the one hand , and clinical psychologists , sociologists , and economists
on the other . They may all be interested in behavior , to be sure, but they
are interested in very different kinds of behavior . And it makes a difference
'
to what one sees as behavior whether one spends one s life studying urban
teenagers or sea slugs. Donald Griffin , a biologist , is impressed with the
versatile behavior of some protozoa (Griffin 1984, p . 31 ); however , it is
doubtful whether a criminologist would even be willing to call this
behavior , let alone be impressed with its versatility .
The fact is that insects, worms , snails, crickets , leeches, and even para'
mecia behave in quite interesting ways . They aren t stones, whose fate is
completely at the mercy of external forces. If we ask why the activities (to
use as neutral a word as possible ) of even the simplest living creatures are
regarded as behavior by those who study them , the answer seems obvious .
It is not because such movements are thought to be voluntary . It is not
because it is thought that leeches and sponges have reasons- beliefs , desires
, purposes, and intentions - for doing the things they do . No , these
activities are deemed behavior for the same reason that certain rhythmic
movements of embryos (Preyer 1885 ), the growth pattern in roots (Evans,
Moore , and Hasenstein, 1986 ), and (to sample the other end of the spectrum
) the purposeful acts of human beings are regarded that way : because
these movements , these changes of state, are internally produced . Individual
scientists may differ when they are called upon to give formal
definitions of behavior , but collective practice reflects their use of this
criterion as the basis for identifying some changes, but not others , as
behavior .
Some descriptions , to be sure, have special implications about the character
of the internal cause. Some verbs , as Davidson (1971 , p . 45 ) rightly
points out , describe behavior that cannot be anything but intentional :
asserting , cheating , and lying , for instance. The descriptions are theory
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loaded. To understand the general idea of a theory -loaded description , think
about describing something as a wound. As Norwood Hanson ( 1958 , p . 55 )
originally put it , to describe something as a wound is to imply something
'
about how it was brought about . Surgeons don t wound patients - at least
not if they are doing their job right
even though their cuts may leave
scars that are indistinguishable from those left by genuine wounds . Some
descriptions of behavior are like that : they imply something special about
the causal origin of motor activity . To ask a question , a common way of
describing what someone has done , is to produce meaningful sounds with a
certain intention. To ask a question is not merely to have the relevant
movement of the lips , tongue , and larynx produced by someinternal cause,
any more than to be a wound is to have the scar produced by some
puncture of the skin. It is, rather , to have these vocal activities produced by
a purpose, an intention, or a desireto obtain information . Unless the internal
cause of speech is some such intention or purpose , the resulting behavior
does not qualify as asking a question. It might , rather , be rehearsing a line in
a play , reading aloud , telling a joke , or giving an example .
The same is true of stalking, hiding, and pretending. To stalk another
animal is not merely to retain spatial proximity to it , but to do so with a
certain lethal purpose . If a cat' s movements do not have a special kind of
'
etiology , then the cat isn t stalking a mouse. The same is obviously true of
an enormous number of the verbs we use to describe animal behavior :
hunting , avoiding , chasing, protecting , threatening, and so on.
If one took such descriptions of behavior as the rule , one might be
tempted , as some philosophers have been tempted , into mistakenly supposing
that to qualify as behavior (and not just a particular kind of behavior ),
the motor activity , M , must be produced , or at least partially determined ,
not just by some internal cause, C, but by an internal cause of a very special
character- an intention , a goal , a desire, or a purpose . It is this way of
looking at behavior , I suspect, that leads some people to deny the status of
behavior to involuntary reflex es.
One can, however , acknowledge the point that some behavioral descriptions
presuppose a particular kind of internal cause- a specific purpose ,
intention , desire, belief , plan , or goal - without supposing that , were the
internal cause to lack this character, there would be no behavior . No , the
animal would still be doing something . We just couldn ' t describe it that
way . Let us suppose, for the sake of argument , that stalking a prey requires
certain intentions and purposes on the part of the hunter . Let us also
- for whatever reasons,
imagine that it turns out
philosophical or
scientific - that spiders and lions do not have intentions and purposes .
Then it will turn out that spiders and lions do not stalk their prey . Nevertheless
, they certainly do something to earn their supper, and that whatever more specific description we may end up using for it - is lion and
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spider behavior . A cat lover may be wrong in thinking that a cat is
but the cat may indeed be sitting under a chair and looking away .
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1.3 Plantand MachineBehavior
Though it may sound odd to speakof plants and machinesas perfonning
actions
, it does not sound odd to speakof them as doing things. Though
are
they
quite literally rooted, plants can do things that are remarkably like
the things that animalsdo. But even when plants do not behave the way
animals do, this is no reason to ignore their efforts. It is, after all, still
behavior: plant behavior.
Most people, I suppose, are familiar with the behavior of climbing
, though, they are not aware that the mechanismsresponsible
plants. Perhaps
for this behavior are mechanisms(e.g ., negative geotropism and
positive phototropism) that are also used by some animals(protozoa and
primitive invertebrates) to solve similar orientation problems (Staddon
1983, p. 22). There are, furthennore, carnivorous plants (perhapsthe bestknown is the Venus fly trap) which capture insects and digest them with
enzymes. Fungi attack other living things. They capturesmallroundwonns,
for instance, by producing a small loop which swells rapidly, closing like a
noose, when a wonn rubs againstits inner surface. To use the words of the
botanists Raven, Evert, and Curtis (1981, p. 224), from whom I take the
"
"
example, these predaciousfungi garrote the poor wonn. Some plants
throw (shoot? discharge?) their seedsas far as IS meters.
Plants, just like animals, exhibit circadian rhythms (24-hour cycles of
activity ) that are now thought to be endogenous- i.e., internally controlled. And plants, just like animals, have to breathe. Small openings
(stomata) in the leavesof a plant open and close in responseto environmental
and physiological signals, thus helping the plant maintain a balance
between its water lossesand its oxygen and carbon dioxide requirements.
All this seemsproperly describedas plant behavior, as things plants do.
All this is properly describedas plant behavior by botanists. I belabor the
point only for the sakeof those, if any, who want to restrict the idea of
behavior to some specialclassof behaviors- e.g ., the behavior of animals,
or the voluntarybehavior of animals, or the voluntary behavior of certain
kindsof animals.
There is, however, no reasonto be so stingy . Letting a plant or an animal
behaveis not conceding much. It certainly doesn't require free will or a
mind, if that is what worries people. Plants behave for the same reason
animalsbehave: some of the changesoccurring to them are brought about
from within. In this respect, thesechangescontrast with things that happen
to trees, flowers, and plants. Houseplantsget moved around; that is something
that happensto them just as it does to certain householdpets. Some
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flowers change color as the season progress es; that is something they do
just as ( but, of course, not for the same reason as) cephalopods (e.g ., squid
and octopi ) change color under threatening conditions (Grier 1984 , p . 287 ).
Some trees shed their leaves in late autumn , and most trees defend themselves
from injury by walling off damaged areas. These are things trees do .
also
They
get struck by lightning , attacked by beetles, and cut down . These
are things that happen to them .
In each case the underlying basis for distinguishing what the plant does
from what happens to it is the same as it is for animals: the locus, internal or
external , of the cause of change . Shedding its leaves is something a maple
tree does, a form of tree behavior , because the primary cause of leaf
removal comes from within the tree. Certain chemical changes occurring
within the tree cause a weakening of the mechanical bond between branch
and leaf, with the result that the leaves, under the constant force of gravity ,
eventually fall . If the leaves had departed because of external causes- if a
woodsman had plucked them from the branch es or a hurricane had blown
them from the tree - the tree would not have shedits leaves. This wouldn ' t
be something the tree had done ; it would be something that had happened
to it . Though we do not do so commonly , we can describe hair loss among
men in a similar way . If someone pulls a man' s hair out or cuts it off , then ,
as when a tree loses its leaves in a storm , this is something that happens to
the man. If the loss occurs in the normal way , however , as the result of
internal physiological processes, it is something a man does, a piece of
behavior . If snakes get credit for doing something when they shed their
skin, and if molting is a form of bird behavior , why shouldn ' t we get credit
for doing something when we shed our hair? It isn' t deliberate , as we all
know , but that is irrelevant .
What I have said about plants can be said about instruments and machines
. If I bend over and pick up a piece of lint , that is something I do , part
of my behavior . But a vacuum cleaner also picks up things . This is something
the vacuum cleaner does, part of its behavior . It gets credit for
picking up the dust from the carpet for the same reason I get credit for
inhaling smoke from my pipe or a butterfly for sucking nectar from a
flower : the vacuum responsible for the respective effects- for getting the
dust , smoke, or nectar in - is generated within the systems to which the
behavior is attached. Of course, I push the vacuum cleaner around (thus , I
get credit for cleaning the house); but it picks up the dust from the carpet .
Thermostats turn furnaces off and on , alarm clocks wake us up , and
industrial robots now do many of the tiresome , repetitive things that
human beings once had to do . Things also happen to these objects : they
break, rust , and get repaired . The difference between what they do and
what happens to them is, I submit , exactly the same as the difference
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between what plants and animals do and what happens to them - a difference
in the locus , internal or external , of the cause of change.
It is certainly true that with very simple objects , or objects that have no
"
"
real articulation to their internal composition , the distinction between
things that happen to them and their behavior , the things they do , begins
to collapse . Almost everything starts to count as behavior . Or , depending
on your point of view , nothing counts as behavior . What does a stone do
when you put it in water ? It sinks. That , we might say, is the way objects
behave in a less dense medium . And if we asked physicists about the
behavior of electrons , they might tell us, among other things , that they
tend to swerve in magnetic fields. Of course, some of this "behavior "
depends on the properties of the object in question (the density of the
stone , the charge of the electron ); but there is no real basis for saying (in
order to salvage our description of behavior as internally produced change
or movement ) that the cause of the downward movement of the stone or
the curved trajectory of the electron is internal .
This is merely to concede that our basis for distinguishing between a
'
system s behavior and the things that happen to it is really applicable only
to systems that exhibit enough structural complexity and internal articulation
to make the internal -external difference reasonably clear and well
'
'
motivated . When it isn t , as it isn t with pieces of lint , photons , and drops of
water , the biography (as it were ) of these objects co~sists, indifferently , of
all the events in which they somehow participate . If some of this is described
as behavior , as it surely is, we must remember that , at this level ,
behavior no longer means what it does with animals, plants , and more
highly structured inanimate objects . Behavior , as it is being used in this
work, contrasts with what happens to an object , plant , or animal. This is
"
"
not the way the word behavior is always used in (say) physics and
chemistry . There is no difference , as far as I can tell , between what happens
to an electron in a magnetic field and what an electron does in a magnetic
field . There definitely is a difference between what happens to an animal
6
placed in water and what it does when placed in water .
1.4 Movements and Movings
Something must be said about a notion that I have so far taken for granted :
the notion that there is, for every movement or change, some unique cause,
either internal or external . My use of the definite article , my way of
speaking about the cause of movement , betrays this assumption . It is, of
course, quite unrealistic . Most (perhaps all ) effects depend on a great many
other events and conditions . How is one to choose among them? How is
6. My thanksto JohnHe'll for helpfuldiscussion
on this point.
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one to say which of them is the cause? Unless one can make a principled
choice about the cause of M , one will have no way , at least no principled
way , of saying what is and what is not behavior .
This is an issue that must be faced, but before we face it (in the next
section ) there is an even more pressing problem . Even if we suppose that all
behavior involves some kind of bodily movement , it isn' t clear whether one
should identify the behavior with the movement or with something else.
Shall we identify a rat ' s moving its paw with the movement of the paw ?
With the internal cause of movement ? Or , if this is still a third possibility ,
'
with the one thing s causing the other ? Or something else?
There are a variety of reasons one might choose to identify behavior
with the movements by means of which things get donee .g ., why one
'
might want to identify a rat s pressing a key with the paw movements by
means of which the key is depressed. For some there are methodological
motives . If psychology is the study of stimulus - response relations , then
both the stimulus and the response should be observable(see Taylor 1964,
'
chapter IV) . The rat s paw movements are observable . And , if we ignore
philosophical quibbles , so is the fact that these paw movements sometimes
have certain effects (key movements ) that are relevant to classifying the
movements as key depressions. So if the rat ' s behavior , its response to the
stimulus , is to be observable , it should be identified with these observable
outcomes .
There is, furthermore , a related methodological point about the proper
way to describe the data, that body of facts that it is the business of science
to explain in some systematic way . If behavior is what we are trying to
explain , then behavior itself should be described in a theory -neutral way
(or , if that is asking too much , in as theory -neutral a way as possible ). It
should be described in a way that does not presuppose the correctness of
'
any competing theoretical explanation of it . If a rat s pressing a key is not
'
simply the rat s movements in pressing the key , if this piece of behavior (so
described) involves internal antecedents of a particular sort (intentions ?
'
purposes? expectancies?), then a rat s pressing a key is not a proper datum
for behavioral science. It carries along too much theoretical (and obviously
suspicious) baggage in its very description . It presupposes that the observable
paw movements have a particular etiology and, hence, a particular
theoretical explanation . It would be like an early physicist ' s describing the
behavior of iron filings in the presence of certain metals as " aligning
themselves with the magnetic field ." That may be what the bits of metal are
doing , but that is not the way their behavior should be described for
purposes of evaluating alternative explanatory theories . For this purpose ,
their behavior is better described in more theory -neutral terms - in terms ,
say, of their orientation relative to some external (observable ) frame of
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reference. And for the same reason, behavior should be understood as
"
colorless" movements(Hull 1943, pp. 25- 26).
Despite thesecommendablemotives, there appearsto be an obstacleto
identifying behavior with bodily movements. There is, as already noted, a
differencebetween
'
(1) a rat s moving its paw
and
'
(2) a movement of a rat s paw.
Since the rat' s paw can move without the rat' s moving it , there may be
to which (2) r~fers when there is nothing to which (1) refers. The
something
rat isn' t doing anything if I move its paw. It is doing something if it moves
its paw. Hence, if it is rat behavior we are interestedin, we should be in the
businessof explaining (1), not (2).
This point, though important, has never been an obstacle for those
wishing to identify behavior with bodily movements. All it shows is that
behavior, if it is to be identified with movement, must be identiAed with
movements of a particular kind: movements having the right cause. According
to this line of thinking, then, the right equation is not between (1)
and (2), but between (1) and
(3) a (paw) movement producedby some(appropriate) internal cause.
Just as a woman is a mother if she stands in the right kinship relation to
another person, so a movement is a behavior if it standsin the right causal
relation to an internal process.
This is, to be sure, a compromiseon the methodological scruplesmentioned
earlier, but it is not a major capitulation. Behavior is still observable
in one sense. We can still see the movements with which behavior is
identiAed. What we can't do (although this will depend on one' s theory of
knowledge) is know (see) that these movements are behavior, since this
requiresknowing (seeing) that the visible movements have the right etiology . It is like seeing my handiwork. the chair I made that is directly in
front of you . You can seethe chair (which is my handiwork) without being
able to see that (and therefore without knowing whether) it is my handiwork
. It may be obvious that I madethe chair, that it is my handiwork. just
as it may often be obvious that certain movementsare internally produced,
but the fact remainsthat what makesthe visible thing into the thing it is
(my handiwork in the caseof the chair, behavior in the caseof the movements
"
"
) is something hidden, somethingnot visible (and so, in this second
sense
, not observable).
The equationof (1) and (3) presentsa compelling picture of behavior. As
far as I can tell, it has gained wide acceptanceamong behavioral scientists.
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It is also a view to which many philosophers , including G. EM . Anscombe
( 1958 ) and Donald Davidson ( 1963 ), subscribe- often for quite different
reasons. Davidson , in fact , claims that there are no actions other than bodily
movements ( 1971, p . 23 ). Part of the appeal of this view lies in the simple
fact that it is hard to see what else behavior could be. If painting my house
'
isn t the set of movements I execute in applying paint to my house (all
brought about , of course, by the right internal causes), what else could it
be? By presupposing that an action is a species of bodily movement , Colin
'
McGinn s ( 1982, p . 84 ) question ' What is the difference between a bodily
movement that ranks as an action and a bodily movement that does not ?"
7
gives expression to exactly this feeling . The question is not whether
behavior is movement , but what kind of movement it is.
Of course we describe much of our behavior , many of the things we do ,
in terms that imply nothing about the particular bodily movements involved
in the doing . I cancel an order . She refuses his invitation . He sues his
doctor . These are descriptions of things people do , but they are not description
of , nor do they imply anything about , bodily movements . Thereare no particular bodily movements that must occur for one to cancel an
order , refuse an invitation , or sue someone. Indeed , circumstances can even
be imagined in which no movements at all need occur for these things to be
done. Nevertheless , aside from such mental activities as planning a trip ,
trying to remember a telephone number , or worrying about a leaky roof ,
the things one does are usually achieved by some change (or internally
caused absence of change8) of one ' s body . One initiates a lawsuit by calling
'
one s lawyer (and this , in turn , by lifting the telephone , and so on ), cancels
an order by nodding when asked, and refuses an invitation by writing a
note . Or one does it in some other way . But the way always involves some
bodily movement or change. And the above account of behavior , the
identification of it with bodily movement , is intended to be an account of
this basic kind of behavior , the kind of behavior (to echo a distinction in
action theory ) by which , but not for which , other things are done . Basic
behavior , the fundamental form of behavior , is bodily movement .
We can, however , accept the equation of ( 1) with (3 ), the identification of
behavior with movements produced by internal causes, without accepting
the identification of behavior with movements . For (3) is ambiguous . It can
be interpreted to mean either
' movements
7. McGinn, however,later(p. 97) retractsthis suppositionby identifyingbodilv
with constituents
of actions.

8. This qualiAcation should always be understood, since I will often omit it . One doesn' t
have to " move a muscle" to do something. Saying nothing, which is not the sameas doing
nothing , in responseto an urgent question might easily qualify as rude, possibly immoral,
behavior. I return to this point in section 6 of the present chapter.
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(3a) a movement which is produced by some internal cause
or
'
(3b ) a movement s being producedby some internal cause.
'
(3a) identifies behavior - in this case, a rat s moving its paw - with an
event a paw movement - that has a particular etiology ; (3b ), on the
other hand , interprets this behavior as a more complex entity : the produclion of this movement . The latter , unlike the former , has the movement as a
9
part .
It would be an elementary confusion to identify , say, a rat ' s paw which
was moving ( = a moving paw ) with the paw ' s movement . The first is an
object , a paw ; the second is an event , a movement . It is the same confusion ,
though not at so elementary a level , to confuse movements which are
brought about by internal events with their being brought about by these
events. The former is an event , a movement , something that happens to
(say) a paw . The second, I shall argue, is a piece of behavior , possibly an
action , something the rat does. Identifying behavior with bodily movements
is, I submit , a conflation of the very real difference between (3a) and
(3b )- a difference that is critical to a proper understanding of behavior and
what makes it , but not the events composing it , explicable in terms of an
'
agent s reasons.
Behaviors are, like events , datable. It makes perfect sense to ask when
someone did something (e.g ., moved his arm ). And it makes perfect sense
to ask when something happened (e.g ., when someone' s arm moved ).
'
Though it isn t always obvious with such basic behavior , these times are
not the same. And therein lies one reason for refusing to identify behavior
with movement , or indeed with any other event that is a constituent of the
behavior .
A bird cannot fly (migrate ) to Siberia without , sooner or later , getting to
Siberia. If it never arrives , there may have been a time when it was flying to
Siberia, but there is no time when it flew to Siberia. The time the bird amves
in Siberia is not , however , the time it flew to Siberia. The migration took
lime ; the consummatory event , the arrival , occurred at a lime.
The time at which a rat depresses a lever is not the time at which the
9. Irving Thalberg (1977, especially pp. 65- 71) has a " component" analysis of action that
makes an action (a species of behavior) into a complex entity that includes whatever
associated bodily movements may be involved . Colin McGinn (1979) also has, as his
"
"
preferred theory, actions as complex events containing, as parts, both tryings and movements
. 1f I understandher, and I' m not sure I do, Judith Thomson (1977) also has something
like this in mind when she identifies actions with agents causingmovements.
In this connection it is interesting to note Tinbergen' s (1951, p. 2) definition of behavior
"
as the total of movements made by the intact animal." Is this to be understood as the
movements madeby the intact animal, or as the intact animal' s making them?
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lever moves. The rat can start to depressthe lever- efferent
signalsbeing
sent to the muscles, musclescontracting, and pressure
consequently
being
applied to the lever- beforethe lever begins to move. The temporal differenc
with such simple behaviors are slight, but they are real nonetheless
. They are especially evident in the caseof ballistic movements (fast
movementslike jumping and kicking which, once begun, run their course
without modification or feedback). Although a praying mantis
aligns itself
with its prey by using visual feedback
, its strike is entirely ballistic and
unguided (Staddon 1983, p. 71). Though the mantis hasn't struck its prey
until contact is made, the insect's causalcontribution to this result (forcible
contact) is effectively over beforethis event occurs. Likewise, when one
kicksa ball, one' s leg is " flung" by the muscle. The muscleceasesits
activity
beforethe leg completes its movement (Sheridan 1984, p. 54). From the
point of view of the motor control system, the kick is over before the leg
has moved enough to make contact with the ball. But this doesn't mean
one has kicked the ball beforethe foot makescontact with the ball. All it
meansis that the behavior- kicking a ball- beginsbefore the occurrence
of someevents- e.g ., the foot ' s making contact with the ball- that must
occur for one to kick a ball. In this sense, kicking a ball is no different from
migrating to Siberia: you have to start doing it beforethose events (arriving
in Siberia, making contact with the ball) occur that are
required for the
doing. Theseeventsare requiredfor the doing becausethey are a part of the
doing.
Philosophershave been especiallyintrigued by examplesof killing and
dying . The fascinationcomesfrom the potential, and often the reality, of
large temporal disparitiesbetween, say, the act of shooting someoneand
the event (the victim ' s death) that makesthe act an act of
killing . Though
Booth did not succeedin killing Lincoln, and hence did not kill Lincoln,
until Lincoln died, this does not meanthat Booth killed Lincoln at the time
of Lincoln' s death. The deedbeganlong before the
beginning of that event,
Lincoln' s death, whose occurrenceis necessaryfor the behavior to be a
killing of Lincoln. Booth no more killed Lincoln whenLincoln died than he
killed Lincoln whereLincoln died.
Though the principle is dramatizedin suchexamples, the sameprinciple
is at work even in elementaryforms of behavior. You beginto move
your
arm, flick the switch, and turn on the lights beforethose events- arm
movement, switch toggle movement, and light ' s going onbegin to
occur which must occur for you to move your arm, flick the switch, and
turn on the lights.
Somephilosophers, including Hornsby (1980), have been
impressedby
this line of reasoningand have sought to identify actions (and
thereby, by
implication, behavior) not with the overt movements in which behavior
typically culminates, but with the internal causesof these movements. A
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'
rat s moving its paw is identified not with paw movements which are
brought about by internal causes(3a), and not with their being brought
about this way (3b), but with the internal events that bring them about. In
the caseof actions (deeds for which the internal event is allegedly some
'
trying), the rat s moving its paw is identified with its trying to move its paw
(when the trying actually resultsin paw movement).
This view, unlike the identification of behavior with overt movement, is,
on the face of it , implausible. Nonetheless, certain temporal considerations
can be enlisted in support of it. lo The argumentsgo something like this: I
damageyour reputation by spreadingscurrilousrumors about you . After I
initiate these rumors, but before they have spread sufficiently to damage
your reputation, I sit back and wait for my activities- poison-pen" letters
and whisperedinnuendos- to have their desiredeffect. While I am sitting
back" I'm not (according to this line of thinking) doinganything. I could be
asleep. I could be dead. Your reputation is about to be damaged, but I am
no longer doing anything to damage it. Hence, if it turns out that I
damaged your reputation, as it certainly will once your reputation is
damaged(as a result of my activities), then damagingyour reputation must
be something I did beforeyour reputation was damaged. I finished doing it
when I finished those activities- spreading rumors, writing and sending
'
letters- that resulted in your reputation s being damaged. I damageyour
reputation todayalthough your reputation will not be damageduntil tomorrow
. The samereasoningleads to the conclusion that Booth killed Lincoln
beforeLincoln died.
If this argument is accepted, a minor extension of it brings us to the
conclusionthat, just as I can damageyour reputation beforeyour reputation
is damaged, a rat can move its paw beforeits paw moves. What else, other
'
than the internal cause of movement, could be identified with the rat s
moving its paw if this is something that can occur, something the rat can
finish doing, beforethe required paw movementsoccur?
This position representsone of two extremes, both of which are unacceptable
. They are unacceptablebecausethey locate behavior in the wrong
- either wholly after it begins or wholly before it ends. Behavior, to
place
'
be sure, requires some internal C to produce M , but that fact doesnt
requireus to identify behavior with either the M (which is caused) or the C
(which causesit ). One can, as we have already done, identify behavior with
- C' s causing M - that begins with C and ends with M . This
a process
avoids the paradoxes of both extreme views by making behavior begin
where it should begin (with those efferentactivities that bring about bodily
discussions
of this, andrelatedtemporal
10. SeeHornsby1980
, p. 29. Forgoodgeneral
, and
, seeThalberg1971(particularly
chapter5), Thomson1971and 1977
arguments
Bennett
.
1973
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movement) and end where it should end (with those external events or
conditions that the behavior requiresfor its occurrence). A person's moving
his arm is then a piece of behavior that begins with those internal events
the arm movements they produce
producing arm movements and ends with
. If we are talking about a more " extended" piece of behavior (a
'
pitcher s striking out a batter, for instance), the behavior begins, onceagain,
with those internal events producing arm movement. The behavior ends,
'
'
though, not with the arm s movement, but with the batter s missing his
third swing at the ball. It is for this reason that striking out a batter isn' t
something that begins after, or ends before, the ball leaves the pitcher' s
hand. And it is for this reasonthat Booth didn' t kill Lincoln before Lincoln
died (i.e., at the time Booth shot him) or after he shot him (i.e., when
Lincoln died). 11
But doesthis meanthat we can say of the assassin
, ashe lies comfortably
in his bed after shooting his victim , that he is killing someone? Does it
mean we can say of the pitcher, struck by lightning at the moment he
releaseshis notorious slow ball, that he (now a pile of cinders on the
mound) is striking out the batter? Can dead people do things?
Can l .R. be divorcing SueEllen while he lies sleepingon the couch? Why
not? It may sound odd to point at him and say that he is divorcing Sue
Ellen. This makesit sound like he is engagedin somekind of curious legal
ceremony: dissolving a marriage by taking an afternoon nap. But l .R. has
done all that he can do. The matter is now in the handsof the lawyers, and
l .R. awaits the judgment of the court. There is no reasonhe needbe rushing
about, huffing and puffing, expendingenergy, moving his limbs, or moving
anything, in order to be doing what thesewords describehim as doing. He
had to initiate proceedings, of course; but now that he has done that, he
awaits a certain result- a result that, when it occurs, will meanthat he has
divorced SueEllen and that will furthermore meanthat during this interval,
'
including the time he spent on the couch, he was divorcing her but hadn t
yet divorced her. The same is true of publishing a book (waiting for
someoneelse to print it ), selling a house (waiting for the realtors to close
the deal), fixing an appliance(waiting for the glue to dry or the solder to
harden), and many other acts in which there is a substantialdelay between
11. DonaldDavidson(1963, 1967, 1971) identiAesall actionwith what he callsprimitive
'
action: actioninvolving bodily movementof somesort. So, for example
, hitting the bull s
's
is
no
more
than
that
causes
the
bull
to
be
hit
Davidson
1980
,
(
eye
doingsomething
eye
p.
21). In reachingthis kind of position, Davidsonusesthe principle(1980, p. 58) that doing
X (a death,a bull's eyeto behit)
, throwinga dart) that causes
something(shootingsomeone
'
is identicalwith causingX (killing someone
, hitting the bull s eye). I do not think a causeof
X is the samething asa causingof X. Theformeris typicallyoverbeforeX occurs
; the latter
cannotexistuntil X occurs
.
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one's active contribution and the result whose occurrencemakesthe activity
the activity it is.
There is, to be sure, an unmistakableair of paradox attending certain
descriptionsof such behavior. Normally we avoid the presentprogressive
tensein suchcases- especiallywhen there is a long delay between initiating
and consummatoryevents and when the agent is, during this interval,
engagedin other pursuits. It is sometimeshard to know what to say during
this interval. How shall we describethe assassinafter he shoots his victim
and before the victim dies? Often this interval is very short, so we don' t
really confront a problem about what to say, but there is, nevertheless
,
always an interval about which suchquestionscanbe raised. Shallwe really
say that during this interval the assassinis killing his victim? That doesn't
sound right - not if the assassinis no longer engagedin activities designed
to bring about his victim ' s death. But can we say that he has killed his
victim?12Surely not yet . That he will kill him? That, too, sounds
wrong; it
makesit sound as if the assassinwill do somethingsomething else, that
is- that will result in his victim ' s death. But he hasalready shot him. There
is nothing more for him to do but wait for his victim to die. When his
victim dies he will havekilled him, but until he dies there seemsto be no
convenient way to describethe behavior that will later be describableas a
killing . To makematters worse, we can imagine the assassin
, with a change
of heart, actually trying to savethe life of his dying victim.13Should these
efforts prove futile, he will have killed the person; but does this allow us to
say that the assassinis killing his victim as he appliesbandagesand calls an
ambulance
? Surely he is not killing him by applying bandagesand
calling
the ambulance.By what, then, is he killing him?
"
"
Analogous paradoxes are familiar in the philosophy of perception.
Normally, the things we seeare close enough so that, given the speedof
light , there is little chancefor something dramatic to happenbetween the
time light leavesthe object and the time it stimulatesour visual
receptors.
But when we think of the moon, the sun, and the stars, puzzles arise.
Supposea distant star was emitting light up to the time of its destruction.
Eight yearslater this light reachesearth and stimulatesan observer's retinal
cells. He says, as a result, that he seesa star. But how could he seea star?
The star from which this light cameno longer exists. It ceasedto exist
eight
yearsago. How can one seewhat no longer exists? How can one seeinto
the past?
Here, once again, there is a causal relationship (between an object' s
12. This is a resultthat appearsto follow from theoriesthat identify the
killing with the
bodily movements(e.g., the shooting) that resultin death. SeeDavis 1979for a balanced
discussion
of variousattemptsto copewith theseunpalatable
.
consequences
13. My thanksto AngusMenugefor this dramaticway of putting the
problem.
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emission or reflection of light and its effect on some sensory system )- a
relationship whose consummation , as it were , takes an unusually long time
(at least in comparison with most of the things we see). This gives the
philosopher time to imagine all manner of strange things happening for
which we , given our ordinary ways of describing things , are unprepared .
Linguistic choices have to be made. Strange things have to be said. Either
we must say that we do see into the past, in the sense of seeing something
'
that hasn t existed for eight years, or we must say (also contrary to
'
common sense) that we really can t see the sun, the moon , and the stars.
Take your choice. One is going to end up talking funny , like a philosopher ,
no matter which choice one makes.
When we turn &om input to output , we find the same problem , or a
similar one. The problem is the same, or similar , because behavior , like
perception , is a causal processwhose completion can take a very long time .
And when it does take a long time , we can imagine things occurring that
. Turning on the lights normally
disrupt our natural ways of describing things
'
occurs in a twinkling . You really don t have time to do anything else
after you flip the switch and before the lights go on. But locate the bulb on
Neptune and the switch on earth. Now you have time to go to bed after
you flip the switch and before the lights go on. Are you turning on the
lights while snoring in bed? What if you die before the lights go on. Are
you turning the lights on after you die? Can dead people do things ? But if
'
you didn t turn the lights on , who did ? Science fiction fans will have no
trouble imagining a story of the same kind being told about a basic act. A
giant squid , a malevolent mutant bent on conquering the universe , has
tentacles stretching &om Earth to Neptune . Is this monster doing something
, grasping Neptune in its tentacles, after Earthlings kill it ?
These puzzles can easily be multiplied , because behavior , consisting as it
'
does of one thing s causing another , spans a temporal interval , the interval
between the cause and its effect. To identify behavior with a temporally
'
extended process, with one thing s causing another , is not to say that
'
'
behavior isn t datable , that it doesn t occur at a time. Certainly it does. I
turned on the lights at 7 :00 P.M., called my brother at 7 : 15, and watched
TV for the rest of the evening . But behavior , like any protracted event ,
condition , or process, is no more precisely datable than its (temporal )
extremities permit . The picnic (game, battle , ceremony , etc.) took place on
July 4 but not at 3 : 00 P.M. It was in progressat 3 : 00 P.M., but it went on all
day . Understood as something J.R. did (and not as something that happened
to him or as something the court did - granting him a divorce ), J.R.
divorced Sue Ellen in 1979. That is about as specific as one can get about
when he did it , when this behavior occurred . He filed the papers in January,
of course, and the divorce was awarded in December (while he was vacationi
in Mexico ). J.R. was, as we sometimes say, in the processof divorc -
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'
ing her in January, in March, and in December, but he didn t divorce her in
The temporal coordinateswe use to locate behavior
any of those months.
" thickness" commensurate
a
with the temporal spread of the
must have
behavior being located.
If we observethis simpleconstraint, we can take someof the sting out of
the objectionsdescribedabove. The assassinkilled his victim in March- to
be more precise, in the first week of March 1974. Given a delayed death,
though, there is no day (much less an hour, a minute, or a second) of that
week on or at which he killed him. To insist that there must be is as silly as
, there always be
insisting that becauseevents and behavior occur in places
some perfectly preciseplace where they occur. Oswald shot Kennedy in
Dallas. Perhapswe canbe more preciseabout the placein Dallas where this
occurred. But this placemust be large enough to encompassboth actors in
this drama- both Oswald and Kennedy. So this place is, of necessity,
much larger than a breadbox. It is certainly larger than the room from
which Oswald fired the fatal shots or the hospital in which Kennedy died.
For the samereasons, the timesat which we do things are, often enough,
larger than the minutes, hours, and days on which occur the events (the
es.
shootings, the deaths, the movements) that such behavior encompass
Sincethis is so, there are necessarilytimes (just as there are places) at which
it doesn't make senseto locate behavior- to say of the behavior that it is
occurring now or here. To ask whether Oswald was killing Kennedy after
he shot him but before Kennedy died is like asking whether he killed him in
the room from which he shot him. This time (a time that is shorter than the
interval between the shooting and the dying ) and this place are just too
small to contain the behavior. We need times and placesthat are suitably
"
large to" overlapthe constituents of the actions and processes ( scattered
events, as R. A . Sorensen[1985] calls them) that we are locating at a time
and a place.
Behavior, then, is to be identified with a complex causal process, a
structure wherein certain internal conditions or events (C) produce certain
external movementsor changes(M ). If M itself brings about somefurther
event or condition, N, then, assumingthe transitivity of the causalrelation,
C' s causing N is also behavior. The rat not only moves its paw; it also
pressesthe lever, releasesa mechanism, and awakensthe lab assistant. It
doesso becauseC producesnot only M but also (through M ) more remote
events and conditions (movement of the lever, releaseof the mechanism
,
14No matter how remote the effect
be
the
lab
assistant
.
of
)
may
awakening
(there is, in principle, no limit to how remote it might be), though, the
behavior is being identified not with the internal cause(C) and not with the
14. The nested structure of these behaviors will be examined more fully in chapter 2.
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effect- proximal (M ) or remote (N )- but with a temporally more extend
'
process: the one thing s causingthe other.
1.5 ThePrimaryCauseof Change

I have so far beendoing a lot of pretending. I pretendedthat the distinction
between external and internal was clear and precise. I also pretended that
every movement or changehad a singleisolablecause- that if C causedM ,
there were no other supporting conditions that were
equally involved in
(and necessaryto ) this effect. Furthermore, I ignored the fact that causes
themselveshave causes
. If C causesM and B causesC, is B or C (or neither,
or both) the causeof M ?
Though in ordinary affairs we speakof the causeof an event, there are
obviously many factors involved in (in the senseof being necessaryto) the
production of any effect. Bodily movementsare no different. How is one to
say which of the many conditions on which an event depends, and without
which it would not have occurred, is its cause? When Bonnie
gets hit by a
truck, we think of this as something that happensto Bonnie, not as something
she does. But surely part of the causeof the collision, or at least a
'
necessarycondition for its occurrence
, was Bonnies beingon that street
comer at that precise time. And that fact, the fact that she was there, is
- earlier choicesand decisions
presumablythe result of internal causes
by
Bonnie.
There is, furthermore, no hard and fast line separating internal from
external causes
. Even if every event has, for any given time, some
unique
cause, internal (and external) causesthemselveshave causes
. Hence, by
tracing the causalsequencefar enough back in time, one can, sooner or
later, And external causesfor everychangeor bodily movement. Which link
in the causalsequenceis to be designatedas the causeof movement? We
think of the vacuumcleaneras picking up the dust becauseit generatesthe
vacuum that causesdust to be forced into it . In some vague senseof
primary, the primary cause(of dust removal) lies in it . But, aswe all know, a
vacuumisn' t createdunlessthe motor is running, and the motor won' t run
unlesselectricity is flowing . And that doesn't happenunlessthe machineis
plugged in, and the switch turned on, somethingwe do. So who or what is
the causeof dust removal? Perhapswe should concedeto electrical
power
companiesthe validity of their boast that they, or their generating equipment
, cook our eggs, turn on our lights, cleanour house, and wake us in the
morning.
A similar story could be told about a rat pressing a bar and a
person
waving to an old friend: the appearanceof a certain stimulus- a red light
for the rat, an old friend for the person- causeslimb movement in each
case. An old friend appearsaround the comer, the person seesand
recog-
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Figure1.2

nizes him, and as a result the arm is raised in greeting. Why isn' t the
appearanceof the old friend the causeof this arm movement? With simple
reflexes there may be only a single synaptic connection between stimulus
and response. Why designatethe internal event as the cause, as we do in
classifying the responseas behavior, and not the immediately preceding
externalstimulus? But if the external stimulus is identified as the causeof
bodily movement, then (on the present account of things) we don' t do
anything.
A more realistic (but stilI oversimplified) diagram for the causal
production
of bodily movement would look like figure 1.2. The movements M
(and, hence, the more remote effects N ) are dependent on a variety of
internal (C) and external (E) circumstances
. Suppose, for instance, that M is
the lordosis reflex- the posture (a rigid , downward-archedback) a female
cat adoptswhen approachedby a male during estrus. el is the
approaching
male; C1 is the event occurring in the female's visual cortex produced by
the approachingmale. The female cat doesn't assumethis posture all the
time (though pet owners may wonder about this)- only , let us say, when
it sights a male. C2 and C3 are various other hormonal and
neurological
eventsthat are necessaryto the production of M . It is known, for example,
that M is dependenton high levels of estradiolin the female's bloodstream.
Without this hormone, the female will not be receptive to the male and
may even turn aggressive. ~ and ~ are various externalphysical factors or
conditions influencing the occurrence of M : the medium in which the
movement occurs, the obstaclesin the way of its occurrence, and so forth.
If the cat is ear- deepin water or the temperatureis close to absolutezero,
M isn' t likely to occur no matter what favorable internal conditions exist.
So what, exactly, is to be designatedas the causeof M , the posture of
the femalecat? The approachor proximity of the male? Her
perception of
the male? The female's hormonal state? The fact that she is not eardeepin
water (or concrete)? The fact that the temperature is in a normal
range?
Unlessthere is a principled way of saying which causalfactor is to be taken
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asthecauseof movement or orientation, the presentsystemof classification
cat is doing
. It
provides no principled way of saying whether the
' t behavior. anything
us
no
of
what
is
and
what
isn
,
,
way telling
gives
There is, finally, one further troublesomecomplication before we try to
pull things together. There is a problem, already noted in passing, about
distinguishing things a system (whether it be an animal, a plant, or a
machine) does from things its parts or componentsdo. Neurophysiologists
speak of the behavior of the individual neurons in our nervous system.
There is, I hope, no particular problem about distinguishing their behavior
from our behavior (although with very simple organismsthis might be a
problem). But with larger parts there may' be aquestionS herrington (1906)
describesthe way a fly , settling on a dog s ear, is reflexively flung off by the
ear(my italics). Is this something the ear does, or something the dog does?
Or perhapsboth? Shallwe count the pathological tremors of someonewith
'
Parkinsons diseaseas human behavior or, say, hand behavior? Our eyes
execute periodic jerky movements (saccades
). Is this something our eyes
do, or something we do? If the heart, not the person, is credited with
'
circulating the blood, why arent the lungs, not the person, credited with
inhaling and exhaling? Many lizards and snakestwitch their tails to distract
predators. Somehave evolved a tail with a very fragile connection to the
rest of the body; under attack the tail breaks off and continues to thrash
'
wildly on the ground, keeping the predator s attention as the lizard escapes
(Greene 1973). Who , or what, is to receivecredit for this behavior?
I have nothing particularly original to say about how one identifies the
causeof somethingfrom among the many events and conditions on which
it depends. It seemsfairly clearthat this selectionis often responsiveto the
purposesand interests of the one doing the describing. What one person
describesas the causeof an accident (e.g., wet pavement) another may
think of as merely a contributory condition- the causebeing the speedof
the vehicle or the negligence of the driver. Kathy is overweight. Is the
causeof this condition her caloric intake (the fact that she eats too much),
'
or her diminishedcaloric output (the fact that shedoesnt exerciseenough)?
Which is the causemay well dependon whether it is Kathy giving excuses
or someoneelse apportioning blame. This is merely to say that what is
selectedas the causeis often the event or condition on which the effect
depends(without which the effect would not have occurred) which is, for
one reasonor another, taken to be of primary interest to those doing the
in the world ,
describingor explaining. Causalconditions may be out there
'
of
our
and
interests
but
s
,
something status as the
independent
purposes
causeis, it seems
, in the eye of the beholder.
Fortunately, this arbitrarinessin the specification of causes(if that is,
indeed, what it is) does not really matter. At least it doesn't matter to me.
The important point, for my purposes, is this: if something is classifiedas
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the behavior of 5, then certain movements, changes, or conditions of 5 are
being classifiedas the result of events occurring in 5. Somethinghappening
in 5 is, for whatever reason, being picked out as the contributory causeof
specialsalience, interest, or relevance- as the causeof whatever external
movement, change, or condition is associatedwith the behavior. And this
internal event's causingthis movement, change, or condition (not the movement
'
, change, or condition it causes
) is being identified with 5 s behavior.
Whatever arbitrarinessor context sensitivity there is in the identification of
an event' s causewill reappearin the identitication of behavior. It will , for
example, reappearin disagreementsabout whether something happenedto
5 (e.g ., someoneknocked him down) or whether he did something (e.g .,
collapsed or fell down). It will also reappear in disagreementsabout
whether it was 5 that did something (flung the fly off its ear) or some part
of 5 (the ear) that did this.! S
I have no philosophical interest in playing umpire in these disputes, no
interest in trying to decide specificquestionsabout what is and what isn't
behavior. My interest centers on what it is that one is identifying something
as when, and if, one identifies it as behavior. It may be arbitrary
whether something should be classifiedas behavior or not, but not at all
arbitrary that, once so classified, it is a causalprocessof the sort described
in the preceding section. The project is to understandhow behavior is to
be explained, and, specifically, how it is, or how it can be, explained by
reasons. For this purpose it is not essentialthat, for every X, we agree
about whether X is an apple or an orange; it is enough if we can agree
about what X must be if it is an apple.
It is not always clear how to classify things. Should we say that Clyde
moved himself &om here to there (behavior), or was he moved (something
done to him)? Our uncertainty about what to say reflects an uncertainty
about identifying the causeof movement. SupposeClyde sits motionlessin
a vehicle as it moves &om Madison to Chicago. Is Clyde' s movement &om
Madison to Chicago to be classifiedasClyde behavior, as somethingClyde
is doing, as it clearly is when we describe Clyde as going, traveling, or
driving &om Madison to Chicago? Or is it something that is happeningto
IS. There are additional complications when we try to distinguish between the behavior of
a system and the behavior of its parts. A lot dependson the way we describethe behavior
'
'
(obviously the dog s ear doesn t fling the fly from its ear). It should also be emphasizedthat
there is nothing to prevent certain movements or changesbeing the result of behavior by
both the system and its parts. Quite the contrary . Internal (to the system) causeswill also be
internal to some component or organ of the system and, therefore, capableof
constituting
not only system behavior but also component behavior. In moving my arm, my brain,
nerves, glands, and muscles do a great many things. My behavior is generated by the
behavior- generally quite differentbehavior- of my parts. I exhale; my lungs expel air. I
cry; my tear ducts produce tears.
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him, as is implied by saying that he is being taken, carried, or conveyed
'
from Madison to Chicago? For most purposesit doesnt make much difference
's movements. This will
how we classify Clyde
depend, as specifying
the cause of something always does depend, on the interests and
'
. The vehicles movement is, of
purposes of those doing the describing
'
course, the immediate causeof Clyde s movement. We can, nonetheless
,
is doing if we can find, within Clyde, either
classifythis as something
Clyde
a cause of the vehicle' s movement (he keeps the acceleratorpedal depresse
) or a causeof his being on or in the vehicle whose movement he
shares(he bought a ticket and boarded). In the first casehe is driving to
Chicago; in the secondhe is taking the bus to Chicago. In each casehe is
doing something. In this case we think of the cause of his getting to
Chicago as residing in him, and we think of the vehicle as an instrument,
like a hammerfor pounding nails or a key for opening doors, that enables
him to do this. If Clyde was knocked unconsciousand tossed into a
'
baggage car, he might be on his way to Chicago, but this wouldn t be
something he was doing. It is for this reasonthat, as I am a passengeron
the planet Earth, my ceaselessorbiting of the sun is something that happens
to me, not something I do. I don' t have a foot on an accelerator, I
'
didn t buy a ticket, and I can't get off.
Our classificationof reflexes illustratesthis principle. Despite their involuntary
nature, and despitethe fact that we sometimesclassifya responseas
'
the behavior of some bodily part (the legs responseto a light tap on the
knee), we often classifyreflexes as behavior. We do so becausethe reaction
to a stimulus, although perfectly reliable, is quite unlike the body' s Newtonian
response to a shove (where acceleration is proportional to net
impressedforce). The reflexive behavior exhibits a 'change in form, 'direction
, or magnitude. If one lightly touches a dog s back, the dog s leg
executesa vigorous sequenceof circularmotions. Neurologists speakof the
gain of the deep tendon (kneejerk) reflex, a variation in the strengthof this
cortex). As Sherringresponsethat is regulated from within (by the motor
"
"
like
a
ton (1906, p. 5) observed, the stimulus acts
releasingforce on the
organismin the sensethat the energy expendedin the responsefar exceeds
the energy provided by the eliciting stimulus. Such responsesremind one
of a vacuum cleanerspringing into action, sucking in air and dust, at the
merest flick of its switch, or of a computer, after a touch on a key, transformin
huge amountsof text in somesystematicway. Obviously internal
es
process , drawing upon their own power supply, are at work, transforming
the input into the output. Since internal processes are obviously at
work, they can, depending on our interests and purposes, be given credit
for causingthe output. The activity canthereforebe classifiedas the result
of internal processes: the dog is scratching, the vacuumcleaneris sucking in
air and dust, and thecomputeris renumberingfootnotes. Even simple organ-
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isms(plants, single-celledanimals) that reflexively withdraw &om a touch or
&om light will be, or canbe, credited with doing something if the
response
exhibits any dependenceon internal processes. Perhaps, unlike one's response
to a shove, a slight delayin the reaction will be enough to exhibit
the dependenceof the reaction on internal mechanisms
. Internal eventswill
then be causallyrelevant to the movement. Sincethey are causallyrelevant,
they can, dependingon our interestsand purposes, be deemedthe causeof
movement. We can, therefore, credit the system with behavior, with doing
something.
For a similar reason, getting sunburnedcan be classifiedas
something
that Amy does, not just as an unfortunate thing that happenedto her. It is
possible to classify it as behavior if the causeof burned skin lies in the
whose skin is burned. Of course, the sun is the proximate causeof
person
'
Amy s burned skin. But, like catching a train to Chicago, if choices and
decisionslying within Amy causedher to bewhere the sun (the train) could
affect her in this way, then these internal factors can be given creditremote but nonethelessprimary credit- for the effect. As long as the
outcome canbe classifiedas the effect of internal causes
, the production of
this effect canbe classifiedas behavior. In this respect, getting sunburnedis
no different &om warming one's handsby a fire. The fire warms the hands,
but internal factors causethe hands to be where the fire warms them. So
you end up doing something: warming your handsby the fire.
This is not to say that such things must be classifiedas behavior, only
that they can be. Even when Amy had no relevant intention, one could
regard her getting sunburned as a piece of careless or irresponsible
behavior. To regard it as behavior is, as already argued, to classify the
result (burned skin) as the result of internal events and conditions. It is,
furthermore, to stop speakingof the result (M ) that was causedin this way
and to start speakingof the process(C - + M ) that brought it about. Often,
however, there is no reasonto classify things in this way. In most normal
circumstancesit would be most natural to classify it as something that
happenedto Amy while swimming, not as something shedid in swimming
(like mghtening the fish or getting her hair wet). Though her decision to
stay out swimming an extra hour was a contributory causeof her skin' s
being burned, it would be treated, like a decisionto visit a place whereone
contracteda diseaseor got hit by a truck, as, at best, a contributory cause,
and not as the primary causeof the result.16
16. Thalberg(1972, pp. 45- 47) despairsof makingthe distinctionbetweenbehavior(or
actions
) andthingsthat happento oneon causalgrounds.He pointsout, correctly, that one
oftenmakesa causalcontributionto the thingsthat happento one: a politician
campaigns
hard(somethinghedoes) to get elected(somethingthat happensto him); a skier,by reckless
behavior
, setsoff anavalanche
that sweepshim away. Theseareniceexamples
, but they do
not showthat behavioris not to bedistinguished
from thingsthat happento oneon causal
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1.6 Facetsof Behavior
In an effort to suggest the enormous variety and diversity of animal and
human (not to mention plant and machine) behavior, I have tried to give
examples that were representative of the entire spectrum. It is worth
emphasizing, though, if only for the record, that many things that passas
animal and human behaviors are structured sequencesof more elementary
behaviors. Everyday human activities like shopping, driving to work, and
reading a paper can be analyzed, almost endlessly, into simpler behavioral
components. And , of course, animals have their own richly textured
behaviors- a beaverbuilding a dam, a male grasshoppercourting a female,
a salmon returning upriver to spawn, and so on. If the analytical magniAcation is turned up enough, even suchapparently simplehumanmaneuvers
as picking up a pencil can be made to exhibit behavioral components
rod 1981).
(reaching, grasping), eachwith its own control structure (Jeanne
I will , when examining the way reasonsAgure in the explanation of
behavior, return to this important point . For the moment I merely acknowledge
that most of the things we describeourselvesas doing exhibit this
internal complexity. How it affectsthe explanation of why we do what we
do will becomeapparentlater.
I have, for convenienceof exposition, always spoken of behavior as
involving movement of somekind. Although movement often occurs, it is
.
is a perfectly respectableform of bird
clearly not necessary
' Hatching eggs
behavior that doesnt require movement. The fact that a bird moves, and,
given its physiology, cannot avoid moving during this period is irrelevant.
The point is that suchmovementsare not logically requiredfor the hatching
of eggs. Standingerect (somethingmy mother naggedme to do), guarding,
resting, sitting, sleeping, hiding, hibernating, holding, waiting, watching,
(although
listening, and blushing are all things we do that do not necessarily
they always do in fact) involve bodily movement. It turns out that, as a
matter of fact, one cannot watch something, even a stationary object,
without some movement of the eyes. Without periodic eye movement
"
"
), a peculiar blindness, produced by a stabilized image on the
(saccades
retina, occursand nothingis seen(hence, nothing is watched). Once again,
this is irrelevant. It is merely a fact about the mechanismswe use to watch
things. Maybe extraterrestrials, with quite different visual receptors, watch
things without moving their eyes.
Acknowledging that movement is not necessaryto behavior does not
require us to changeanything. We simply note that M in Agures1 and 2
. If getting
in specifyingthe causeof something
. They only reflectthe arbitrariness
grounds
oneselfelectedby distributingbribesis somethingpeopledo(unsavorybehavior
, aswe like
hardis alsosomethingonecando.
to say), thengettingoneselfelectedby campaigning
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can stand for things other than bodily movements . It might be a
change in
color , temperature , or pressure, changes which may require movements at
the molecular level but not what we ordinarily think of as movements of
the animal. M can even stand for the absenceof movement . Non-movement
also has its causes, and when the cause is internal , the person is standing
still , holding her breath , waiting , resting , pointing , aiming ,
watching , hiding
, or whatever . If , on the other hand , the primary cause of non -movement
is external , then no behavior is occurring . If Blackie is burled in concrete , his
arms and legs are prevented from moving by external , not internal , causes.
For this reason it is important to distinguish between C ' s not
causing M
'
and C s causing not -M . The latter is behavior because the external condition
, in this case the absence of movement , has an internal cause. An
"
animal freezing " in response to an electric shock, a chicken or a
possum
playing dead in response to capture by a predator , and the constant muscular
adjustments occurring in vertebrates to maintain (i.e., not change)
posture or to aim a gun are all instances of internal mechanisms causing the
body not to move . As Gallistel ( 1980, p . 304 ), citing the work of Gallup
"
"
( 1974) on the playing dead behavior of chickens, puts it : " It cannot be
too strongly emphasized that playing dead is a behavior ! . . . [It ] involves
strongly depotentiating the entire motor system [ie ., causing the body to
go limp - F. D .] in response to capture ." Such behavior is to be contrasted
with states (such as paralysis , coma, trance, and death ) in which internal
processes and mechanisms, like those in the behaviors described above , do
not cause movements , but , unlike the behaviors described above , are not
regarded as active maintainers of no movement . Hence, these latter forms
of immobility do not qualify as behavior . Though no movement occurs in
either case, there is obviously an enormous difference between a balanced
innervation of agonist and antagonist muscles and no innervation of these
muscles at all. This contrast is the same as that we find in a machine with an
automatic mechanism for temporarily shutting off its motors when they
overheat . If the machine is never switched on , its motors don ' t run. Nothing
'
happens. It doesn t do anything . If , on the other hand , nothing is
happening becausethe motors overheated , because the motors were turned
off until they cooled enough to resume operation , then the machine is
properly described as doing something : waiting for its motors to cool .
There is another feature of behavior that I have so far neglected , one
whose discussion should remove some of the artificiality that has so far
characterized my treatment . Behavior , as we have seen, is the production of
some effect by some internal cause. An effect , however , has many aspectsor
facets. A movement , for example , has a direction , a strength , an accuracy (in
the case of aimed movements ), and a speed. It occurs at a time and at a
place. It starts here and ends there. If the movement has a cyclical pattern ,
as does the dance of a honeybee , we may be interested in its frequency , its
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amplitude, or its phaserelationshipsto other movements. If the movement
is a peck at a key, we may be interested in the force of the peck or its
latency (how long it took the peck to' occur after stimulus onset). If the
movement is the movement of a gooses head(in rolling an egg back to its
nest, for example), we may want to explain different componentsof this
movement. These are what I shall call different facetsof the behavior, but
there is an important sensein which they are all really different behaviors. I
say they are all really different behaviorsbecauseeachfacet can, and often
. Hence, there is a different C - + M
does, have different internal causes
facet
of
M
.
My tug on the steering wheel of my
processfor eachdifferent
'
to move, much less to move at 63
t
cause
car
car, for instance, doesn
my
mph. Rather, it causesthe 63 mph movement to be in that direction. My
heavy foot is responsiblefor the speed, the dirty carburetor for the intermittent
, and the potholes in the road for the teeth-jarring vertical
pauses
componentof the movement. It would be foolish to treat the movemt~lat of
the car as a single entity in need of a single explanation. There are, or may
be, as many explanations for the movement as there are distinguishable
I7
propertiesor facetsof the movement.
'
Sincebehavior is being identified with one thing s causinganother, we
have, potentially at least, a different behavior for eachaspectof the internally
'
produced effect. Or , if one doesnt like thinking of these different
aspectsof behavior as different behaviors, one must at least acknowledge,
when the businessat hand is explanation, that there may be a variety of
different things to explain about any given piece of behavior. Breathing is
'
one thing; breathing deeply, in a persons ear, and when the person asked
you to stop, are all different things and may, accordingly, all have different
explanations. A dog may scratch reflexively, but it scratches here, rather
than there, with a purposeand for a reason.
A chimpanzeegoes from here to there to fetch a banana. Even if there is
an unobstructedpath straight to the banana, young animalswill often take
a more devious route to reach the food. Like most vertebrates, they are
cautious of open placesand prefer a path that keeps them near vertical
structures(Menzel 1978, p. 380). There may be an explanationfor why the
animal went from here to there and an explanation for why it took the
particular path it did in getting there, but these will not be the same
explanation. There is no reason they should be. These are different
behaviors, or at least distinguishableaspects(what I am calling different
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facets) of the samebehavior. Explaining why internal event C produced a
movement with property A is not the sameas explaining why C produced
a movement with property B even if both C and the movement are the
same.
For exactly this reason- i.e., that they may require quite different
explanations- we want to distinguish between whenbirds start to migrate
(this may be instinctive) and when(and thereforewhere) they stop migrating
(this may, at least in the caseof adult birds, be learned), 18between (Grier
1984, p. 166) defecationnow (involuntary) and defecationhere(voluntary),
and between (Rachelin 1976, p. 113) how long a rat licks (modifiable by
learning) and how fast a rat licks (relatively fixed by genetic factors). This,
too, is why we want to distinguish between talking and talking loudly
(Goldman 1970).
For my purposes, it isn't particularly important whether we think of
thesedifferent facetsof behavior as merely different componentsof some
single pieceof behavior or as different behaviors. What is important is that
we recognize that there are, potentially at least, different things to be
explained. For unless one appreciatesthis fact, the role of reasonsin the
explanation of behavior, a role that I hope to make clearer in subsequent
chapters, will remain obscure. Behavioral scientists are fond of pointing
out that most, perhaps all, behavior is a mixture of many factors. The
old nature-nurture dichotomy is too simple. Behavior is the product of a
dynamic interaction between genetic and environmental influences. The
innate and instinctive is inextricably intertwined with the learned and the
acquired (Gould and Marler 1987), and this is sometimesso, as Mazur
(1986, p. 36) notes, becausemany learnedbehaviorsare derivatives, extensions
, and variations of innate behaviors. Furthermore, experienceis typically
necessaryto elicit, and sometimesto shape, genetically determined
patterns of behavior. Even behavior that is under the control of a single
gene (the cell-uncapping behavior of worker bees, for instance) is
triggered- and hence partially determined- by the perception of cells
containing diseased pupae ( Rothenbuhler 1964). Hence, whether the
behavior has a genetic explanation or a cognitive explanation dependson
what facet of the behavior is being explained: when it is done, whereit is
done, or how it is done.
It may not always be easy (or possible) to tease apart these different
facets of behavior (Sober 1987). Rats, for example, seem genetically disposed
to a win -shift strategy in foraging for food (Olton 1978). If they find
18. See Gwinner 1986. For the same reason, we want to distinguish between flight in
responseto an alarm call, a fixed action pattern in many animalsthat herd or flock together,
and the directionof the (instinctive) flight , something that is determined by cognitive factors
(the perceived position of the predator).
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food at one place, they will normally continue their searchelsewhere. Rats
trained on an eight-arm radial mazequickly learn to apply this strategy, but
their application requires them to rememberwhich arms of the maze they
'
had aire;ady visited. A rat s selectionof an arm to explore has, therefore, a
peculiar mixture of phylogenetic and ontogenetic determinants. The shift
to a different arm of the mazeis explainedpartly by the innate strategy and
partly by the cognitive factors that enable the rat to implement this
. Ratherthan try to tease
strategy, to identify an arm of the mazeas
' sdifferent
in
animal
these
different
strands
the
behavior
, it is sometimestempting
apart
to throw up one' s handsand admit that " every responseis determined
not only by the stimuli or stimulating objects, but also by the total environmental
context, the status of anatomical structures and their functional
, the physiological (biochemicaland biophysical) conditions, and
capacities
"
the developmentalhistory up to that stage (Kuo 1970, p. 189).
There are, nonetheless
, behaviors in which one or the other of these
factors dominate. Or there are behaviors in which we can isolate, for
separateattention, some single facet of a larger behavioral package. After
all, reasons- what a creature knows and wants, if it knows and wants
surely not explain every aspect of what it is doing. But
anything will
't
do?
shouldn
they
why
explain someaspectsof what animalsand humans
'
When my cat runs from your dog, I see no reasonwhy we shouldnt be
able to explain someof this behavior in terms of what the cat knows about
its surroundings. After all, the dog is here and the tree is there; surely the
'
cat s knowledge of this fact is relevant to why it runs in a certain direction.
'
'
Its genesand hormoneswon t help us explain this aspectof the cat s flight
however much they help us to understandwhy cats are afraid of dogs or
why they tend to run in suchsituations.

Chapter2
Behavioras Process

Behavior has been identified with the production of external effects by
internal causes. In typical cases, these external effects are either bodily
movements or the causally more remote results of bodily movements . In
either case, the behavior is neither the internal cause nor the external effect.
It is the one producing the other - a process, not a product .
As a source of confusion , the process-product ambiguity is overrated .
Most processes are easily distinguished &om their corresponding products .
'
Writing a book, baking a cake, and cleaning one s room are not likely to
be confused with a book, a cake, and a clean room . Though the opportu nities for confusion increase when the product is some event , state, or
condition - especially when the same word (e.g ., decay ) is used for both
- the differences
process and product
generally remain obvious enough .
'
a
is
Greek,
,
Learning
clearly different &om the product , one s
process
consequent knowledge of Greek. Confusing your opponent is easily distinguished
&om your opponent ' s confusion (not to mention your confused
opponent ). But , as we saw in the preceding chapter , when the product is a
bodily movement , the production of that movement (the behavior) is easily
confused with its product (the movement).
In this chapter I hope to amplify this conception of behavior , to draw
out the implications of viewing it as a process, in preparation for a later attempt
to show how behavior , so conceived , is amenable to explanation
reasons.
by
2.1 Process
es
Photosynthesis , digestion , pollination , mitosis , natural selection , and erosion
are all process eshaving products , results , or outcomes whose production
is the process ,in question . The process remains incomplete until the
product is brought into being , just as a journey remains incomplete until
the destination is reached. Until you get to Chicago , you haven ' t gone to
Chicago . Digestion , for example , is a process in which food is brought into
a certain chemical-mechanical state essential for its absorption by the body .
The product of the digestive process is food in this assimilable state.
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food to be in
Digestion is not itself an event, state, or condition that causes
this state. It is, rather, a processin which food is brought into this state, a
a part. Until this product is produced, until
thing which has this product as
this part exists, digestionhasn't occurred. The sequenceof events is something
like that shown in figure 2.1.
Digestion itself is no single link in this causal chain. It comprises a
segment of this causalchain: a processin which (3) is brought abouttypically (in mammals, at least) by eventslike (1) and (2). Digestion, though
it beginsbefore the food is broken down into simpler compounds, isn' t
something that occurs beforethe food is brought into this state. It is a
processthat includes (3) as a part, something that cannot (logically) exist
until this product exists. It is, therefore, not something that causes(3). The
causeof (3) is (1) or (2).
What causesthe food to be absorbedby the body is (3), its chemical
breakdown into simpler compounds. Since (3) is the causeof (4), we can
(and do) speakof the processhaving (3) as its product, digestion itself, as
the causeof (4). Think of a processas a larger (temporal) entity having its
product, in this case(3), asits leading edgeor front surface.Justaswe speak
about an object' s doing what its parts and surfacesdo (changing color or
reflecting light , for instance), we speak of processes doing and causing
what their leading edgesdo and cause.
Erosion, for instance, causeswhatever its product, barren or eroded soil,
causes
: spindly Cornand poor harvests. For the samereason
, we speakof
as
a
that
enables
to
,
photosynthesis
process
plants
grow becausethe
of
this
the
and
starch
es
are
,
,
necessaryfor plant
products
process
sugars
.
growth
A process, as I am now using the term, is not simply a temporally
extended entity , a mere successionor sequenceof events. Games are
events composed of less global events: goals, passes
, baskets, moves,
fumbles, penalties, and so on. But games are not, in the present sense,
, births, deaths, and plays.
processes. The sameis true of wars, ceremonies
Even the simplestmovementshave temporally distinct phases- an infinite
number of them, if Zeno was correct. Processes are something else. Or
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something more. A processis the bringing about, the causing, the production
, of a terminal condition, state, or object- what I have so far called,
and will continue to call, its product. The product is a part of the process,
'
and therefore the process isn t complete until that product is produced.
Refining steel is not something that causesimpurities to be removed from
are removed. Until
pig iron. It is, rather, a processin which theseimpurities
'
these impurities are removed, the steel hasnt been refined; the process
hasn't occurred. The BessemerProcess(named for its inventor, Sir Henry
Bessemer
) is a particular way of refining steel. Impurities are removed by
blowing compressedair through molten iron and then removing the
oxidized impurities. The BessemerProcessis obviously not the refined
steel. That is the product of this process. Neither is it the individual events
(e.g ., blowing compressedair through the molten iron) by meansof which
steelis produced. They are the stepsin a processthat hasrefined steelas its
product. The BessemerProcessis, instead, a bringing about of this result by
those particular steps.
A processstandsin relation to the events that composeit in something
like the way a marriage stands in relation to the married couple. Two
people are married if and only if they stand in the appropriate marital
relation to eachother, but it would be a mistaketo identify a marriagewith
the pair of peoplewho stand in sucha relation to eachother. Marriagescan
be legally annulied; people, including people who are married, cannot. A
marriageis a more complex entity than a pair of people who stand to each
other in the marital relation. It is their standingto eachother in this relation,
their beingmarried.
'
And so it is with a process. A processisn t a sequenceof events which
stand in certain causalrelations to one another. It is their standingin these
relations to one another- one event (or two or more events) producing or
bringing about another. The causalrelation is as much a part of a process,
as much a part of what we are talking about when we talk about a process,
as is the marital relation in a marriage.
Sincebehavior is a process, the things I have just said about processes
can also be said, and in fact were said in chapter 1, about behavior. Special
attention was paid to the distinction between the processand its product,
to the difference between behavior and the movements, results, or conditions
that partially constitute it . Thinking of behavior as a processis, I
think, a helpful way of keeping thesedifferencesin mind, and this is why I
have madea specialpoint of it in this chapter.
There are, however, ways of talking about behavior that help to obscure
this important contrast. The word output is a casein point . This word, a
favorite among functionalists, invites confusionby making behavior sound
like something that comesout of a system.
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Think, for example, of the way one might be led to think about human
and animal (not to mention plant) behavior if one starts to think about
behavior in the way an engineerthinks about output - the output of, say, a
power amplifier. Inevitably one begins thinking about behavior as something
that is emittedor producedby a system, something that might come
tumbling out of it like a gumball from a vending machine. Behavior, in the
case of a computer, becomesmore like the answer given than like the
the printout than like the printing . This is not to say
giving of it , more like
that amplifiers don't do things. Of course they do. Among other things,
they amplify electricalsignals. But if one begins to think of what amplifiers
do- of amplifier behavior- as what comes out of the amplifier, as what
the amplifier puts out, (and what else could amplifier output be?), one will
think of amplifier behavior as (what else?) the amplified signal. That, after
all, is what comesout of the device. In testing and evaluating an amplifier,
of course, a technician is naturally interested in this output, in the signal
that comesout of the amplifier, sincethe condition of this signal is an index
to whether the amplifier is working satisfactorily. If this signal is too low ,
then the amplifier isn' t doing its job , it isn't amplifying (enough), and
adjustmentsor changeshave to be made. These adjustmentsand changes
are a form of behavior modification; they are madein (or to) the amplifier to
makeit "behave" better and emit the desiredoutput.
This way of conflating behavior and output does no great harm when
one is thinking about amplifiersand their behavior; an engineeris typically
interested only in an amplifier' s output and in those conditions in the
amplifier that are responsiblefor this output. But if one usesthis model to
think about human and animal behavior, great harm can be done. One can
easily be misled into thinking that the causeof behavior is necessarilythe
causeof output. And once this confusion is in place, one will have no
option but to identify causalexplanationsof why we do the things we do
with causalexplanationsof why our body movesthe way it does. One will ,
in other words, have succeededin confusing psychologicalexplanationsof
behavior with neurobiological explanationsof motor activity . Reasons
our thinking this and wanting that- will have been robbed of an explanator
job to do. And with no explanatory job to do, reasons- and by
this I meanthe beliefs, desires, intentions, and purposesthat common sense
recognizesas reasons- will have been robbed of any scientifically reputable
basisfor existing.
As I hope to show in the next section, and more fully in later chapters,
this is a mistake- a mistake that is made easierby a carelessconfusion of
output with behavior. Thinking about behavior as a process, a process
having output as its product, is, if nothing else, a useful way of avoiding
this mistake.

2.2 Causesand Effectsof Behavior
Supposedyde accidentallyknocks his wine glass over in reaching for the
salt. The glassfalls to the carpet, breaks, and leavesan ugly red stain. Clyde
hasdone a number of things: moved his arm, knocked over the wine glass,
broken it , spilled the wine, and ruined the carpet. He did all thesethingsthe First intentionally, the others inadvertently. In speaking of these as
things Clyde did, we locate the causeof these various events and conditions
in Clyde. In each casethe effect is different- arm movement, the
'
'
glasstoppling over, its breaking, the wine s spilling, and the carpets being
stained and hencethe behavior, the processhaving thesedifferent events
or conditions as its product, is different. But the causalorigin, some event
or condition in Clyde, is the same.
Clyde moved his arm and he knocked over the glass. Since it was the
movement of his arm that upendedthe glass, we say that he knocked over
the glassby moving his arm. Thesefacts, though they are facts, should not
be misinterpreted. Clyde' s moving his arm, this bit of behavior, does not
causehis arm to move. Nor does this bit of behavior causeanother bit of
'
es (moving your arm) do
behavior, Clyde s knocking over the glass. Process
not causetheir products (the movements of your arm), nor do they cause
those larger processes (knocking over the glass) in which they are
embedded.
To clarify these important points, consider figure 2.2, a diagram of a
causalsequencebeginning with an event, C, internal to Clyde, proceeding
'
'
of Clyde s arm) to M2 (the glasss tipping
through M1 (the movement
'
'
over) and M3 (the wine s spilling), and ending with ~ (the carpets being
stained). Eachpiece of behavior is nested, Chinesebox fashion, in its successor
'
'
: 81 in 82, ~ in ~ , and so on. 81 (dyde s moving his arm) doesnt
cause~ (his knocking over the glass); instead, 81 is, in a fairly literal sense,
in ~ . Nor does dyde ' s tipping over the glass (~ ) causethe glass to tip
over (M2 ). M2 is a part of this behavior, not its effect. Killing a person
doesn't causethe person to die. It is a causing, not a cause, of death. The
poison (or whatever) is the causeof death.
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Not only does the whole (the process) not cause its parts (the product );
'
the parts don t cause the whole . As Thalberg ( 1977, p . 74) puts it , a whole
action cannot result from one of its ingredient events. The internal event C
(whether or not one thinks of this as some kind of mental event - a volition
or intention , for instance - is irrelevant ) is not the cause of the behavior (C
- + M ,); it is the cause of that movement or result (M , ) that is the
product
of the behavior . This is not to deny that beliefs and desires Agure in the
explanation of behavior . Quite the contrary . As we shall see, it is what we
believe and desire, the fact that we believe this and desire that , that explains
our behavior by explaining , not why Mi occurs (for M , isn' t the behavior ),
but why C causes M , .
What makes it true to say that Clyde tipped over the glass (82) is that C
caused M2 (the glass to tip over ). What makes it true to say that Clyde did
this by moving his arm (81) is that he moved his arm (C caused M1 ) and M1
caused M2 . Since M1 caused M2 , we speak of the behavior having M1 as
its product - Clyde ' s moving his arm - as the cause of M2 . Hence, Clyde
tipped over the glass by moving his arm.
Speaking of behavior is a way of carving out overlapping pieces of a
causal chain - in this case, a chain extending from C to ~ . Saying who did
it is a way of locating the origin of the process, the whereabouts of C.
Saying what was done describes the nature of the product - what result or
condition C managed to bring about . Saying that Clyde stained the carpet,
for instance, is to say that some C internal to Clyde caused ( by means that
are left unspeciAed) a stained carpet . Saying how this was done is a way of
identifying the intermediate links in this causal chain: he stained the carpet
by tipping over his wine .
Philosophers , e.g . Goldman ( 1970 ), have long recognized that in saying
that a person did one thing by doing another we are not giving expression
to a causal relation between two bits of behavior . Weare , instead, describing
a causal relation between behavior and some further result , condition ,
'
or event . Clyde s knocking over his wine glass doesn' t causehim to stain
the carpet . Rather, it causes the carpet to be stained. l AsAgure 2.2 should
'
make clear, Clyde s tipping over his wine glass is a part , not a cause, of his
staining the carpet just as his moving his arm (81) is a part , not a cause, of
1. As Goldman(1970) alsonotes, causalityis not the only way of generatingactions.H the
circumstances
(social, legal, etc.) aresuchthat, in spedalcircumstances
, M qualifiesasan X,
" to useGoldman
's
'
then C' s causingM "generates
(
) the actionC s causingX. In
language
'
this case
, neitherC s causingM (the process
nor
M
)
(its product) causesX. For instance
,
in andentGreece
given the legalarrangements
, and the fact that Xanthippeis marriedto
Socrates
a widow uponthe deathof Socrates
, Xanthippebecomes
. Hence
, anyonewho kills
Socrates
makesXanthippea widow anddoesso bykilling Socrates
. But in thiscasethe "by "
is not causal
. Neitherthe behavior(killing Socrates
) nor its product(the deathof Socrates
)
causes
Xanthippeto be a widow.
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all the other behaviors (B2, ~ , and B4) described in this figure. What
'
Clyde s moving his arm causesis the events, conditions, or results (M2 ,
.
M3 ' and ~ ) that are the productsof theseother behaviors
'
In thinking about behavior as a process, as one thing s causinganother,
then, we can think about the behavior as causing whatever its product
. If I move my arm, and the movementof my arm frightens a fly , then
causes
I frighten the fly by moving my arm. And if the movement of my arm
causesthe destruction of the universe, then I destroy the universe by
moving my arm. This much seemsobvious enough. But what about the
causesof behavior? If behavior is a process wherein one thing causes
'
another, the causeof behavior must be the causeof one thing s causing
another. Does this makesense? Does it makesense,for instance, to say that
somethingcausedC' to causeM1 or causedC to causeM3 ?
Although we don t often talk in an open, explicit way about the causeof
one thing' s causing another, we sometimesdo. And we often speak
, implicitly
. For instance, I arrange for one
, about such causalarrangements
thing to causeanother: I solder a wire here, rather than there, so that the
flow of electric current (when it occurs) will causeone thing (a light to go
on) rather than another (a bell to ring). I (or, if you prefer, my activities)
'
seem to be the causeof one thing s causing another. One puts yeast in
dough so that the bread will rise when put into the oven so that the heat
of the oven will causethe bread to rise. One puts oil on a bearing so that
the torque generatedby a mainspring will turn the wheel (i.e., causeit to
move). In eachof thesecases
, and in numerousothers like them, an event of
type C causesor brings about an event of type E only in a certainrestrictedor
. Call thesebackgroundconditions. If the right background
specialsetof conditions
conditions do not obtain, C will not causeE. You can push the
'
button all you like; the bell won t ring unlessthe wires are connected. Once
the wires are connected, pushing the button causesthe bell to ring. Properly
connected wires are, then, a background condition for one thing
(pushing the button) to causeanother (the bell to ring). And anything that
causesthesebackground conditions to exist- that causesthe wires to be
'
connectedproperly- will be the causeof one thing s causinganother.
One can, of course, think of background conditions, as some philosophers
'
like to think of them (see, e.g ., Kim 1976), not as the causeof C s
of looking at things,
causingE but as part of the causeof E. On this way
'
pushedto cause
properly connectedwires do not causethe button s being
'
the bell to ring; rather, they, togetherwith the button s being pushed, cause
the bell to ring . The causeof E is C + B, where B now standsfor all the
backgroundconditions necessaryfor E upon the occurrenceof C.
I see little point in arguing about what the real- or, as philosophers
- causeof an event is. This seemsto be, at
used to put it , the philosophical
best, a terminological issue. We can divide things up as we please. The fact
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is that in ordinary affairs we seldom , if ever , regard the cause of an event as
the totality of conditions relevant to the occurrence of the effect. Instead,
we pick out some salient part of this totality and designate it as the cause.
The remaining conditions are relegated to the background as conditions in
which the cause produces the effect. These background conditions are
typically conditions that have persisted, without change, for some time .
Hence, the cause, being some change, appears as a figure against their
(back) ground . Striking the backspace key on my computer keyboard makes
the cursor move to the left . The cause of movement is pressure on the
backspace key , not this event and the complete mechanical and electrical
condition of the computer . Of course, if we change the wiring of the
computer , pull the plug , change software , let contacts corrode , and so on ,
then striking the backspace key will no longer cause the cursor to move .
True enough . However , what this shows is not that striking the backspace
'
'
key doesnt cause the cursor to move , but that it doesn t always do so. It
does so only in certain conditions , only when background conditions are
right .
Given this way of understanding background conditions , we can say
that either B itself , or certain salient parts of B, or whatever brings about
these conditions in which C causes E is the cause of C ' s causing E. Since the
heat of the oven won ' t cause the bread to rise unless there is yeast in the
'
dough , we can say that yeast s being in the dough , or (if we are interested
in more remote causes) my putting yeast in the dough , is the cause of the
'
bread s rising when put in the oven . The designers and manufacturers of
the computer and its associated software are (among ) the causes of cursor
'
movement s being control led by the backspace key . They are the ones that
saw to it that pressure on the backspace key would cause the cursor to
move to the left .
If this is right , then the designers, manufacturers , and installers of a
thermostat are (among ) the causes of its turning the furnace on when it gets
too cold in the room . They are the ones who , by proper arrangement of
background conditions (wiring , calibration , electrical connection to the
furnace, etc.) made the bimetallic strip into a switch for the furnace, thereby
ensuring that movements of this strip in response to temperature variations
in the room would bring about, would cause, furnace ignition . Since it is their
activities that , in this sense, caused C (in the thermostat ) to cause M
(furnance ignition ), it is their activities that caused the thermostat to behave
the way it does.
Of course, as we all know , it is the present electrical -mechanical state of
the thermostat - its being connected to the furnace, its being supplied with
electricity , and so on - that constitutes the background conditions in which
one thing (the movement of the bimetal strip ) causes another (furnace
ignition ). These background conditions are, unlike the earlier activities of
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the manufacturersand installers, cotemporaneouswith the causings for
which they form the background. This being so, one could designatethese
conditions themselves,and not the earlier events that brought them about,
'
as the causeof one thing s causing another- as the causeof thermostat
's
behavior. The thermostat beingwired to the furnace, beingsupplied with
electricity, and so on is why it turns the furnaceon when the temperature
at things, it is B, not the events
drops. According to this way of looking
that produced B, that is the causeof C ' s causingE.
If A causesB and B causesC, there is no point in arguing about whether
it is really A or B that causesC. They are both causesof C, and which one is
'
selectedas thecauseof C will dependon one s explanatory interests. When
backgroundconditions are themselvesunusualin someway, or if they are
brought about for specialpurposesor in a specialway, or if they have only
recently come into being, then we typically look to their causeas the cause
'
of C ' s causing E. Not B, but the causeof B, becomesthe causeof C s
causingE. If, for example, I wire my thermostat to the garage-door opener
so that the thermostat opens the garage door whenever the room gets
chilly , a mystiAed observer, told that my thermostat is doing this, can be
excusedfor asking why my thermostat behavesin this unusual way. He
will not be satisAed to be told that my thermostat is wired to the garagedoor opener, supplied with electricity, and so on. He knows that- or
should know it , if he knows anything about the way thermostats work.
How elsecould it do it? No , what he wants to know is not detailsabout the
electricalwiring , not details about cu" ent backgroundconditions, but who
'
or what is responsible(to blame?) for the thermostats being wired in this
bizarre way. What causedcurrent background conditions to be such that
events occurring in the thermostat, events that normally bring about furnace
ignition , now bring about the opening of the garage door? In asking
this question- a questionabout cu" entbehavior, a questionabout why my
thermostat is opening the garage door- my mystiAed guest is really
, perhapsyesterday, perhaps
asking a question about the past: what happened
earlier, to change the way this thermal switch is wired to various
(effector) mechanismsin the house. What past events brought about those
present background conditions in which C (events occurring in the thermostat
) cause M1 (opening of garage door) instead of M2 (furnace
ignition )?
The thermostat exampleis meant to be suggestive. It echoesthe kind of
causalexplanationwe sometimesAnd appropriate for plants and animals: a
causalexplanation in terms of temporally remote factors, factors operating
in the distant and sometimesthe not-so-distant past. We explain instinctive
behavior in terms of the evolutionary history of the species
, for example,
and we sometimesexplain acquiredbehavior in terms of the earlier learning
experiencesof the individual. We advert to these earlier events in such
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explanations because these earlier events are thought to be relevant to
'
present background conditions being what they are, conditions in which
one thing causes another . We shall take a longer look at some of these
explanations in the next section , but for the moment I only point out that
an appeal to the past, to the kind of events that enabled earlier plants and
animals to flourish and more effectively distribute their seeds (adaptational
accounts of instinctive behavior ) or to the kind of experiences or learning
that enabled an individual to more effectively satisfy his needs, is not a
unique or unusual way of explaining behavior . We sometimes explain the
behavior of artifacts in the same way .
Since a process has been identified with one thing ' s causing another , I
have assumed up to this point that the cause of a process was either ( 1) the
background conditions that enable the one thing to cause the other or (2 )
whatever earlier event or condition brought about these background conditions
. What causes the thermostat to open the garage door (or turn the
furnace on ) is either the fact that it is wired to the garage -door opener (or
the furnace) or the fact that I, or some electrician , wired it that way . But we
sometimes speak of the cause of a process as the event that triggers the
'
process. If we think of the process in question as C s causing M , the cause,
in this second way of thinking about the cause, is whatever event causes C.
So, for example , if a stimulus 5 produces C, and if C, in turn , causesM , then
5, by triggering the sequence of events composing the process, causes the
process to occur. In this second way of thinking about the cause, what
caused the thermostat to open the garage door (or turn the furnace on ) is
the drop in room temperature . The drop in room temperature , by causing
certain events to occur in the thermostat , events that (in turn ) cause the
'
garage door to open (the furnace to ignite ), triggered a process (C s
'
its opening the garage
causing M ) which is the thermostat s behavior
door (or turning on the furnace).
Each of these two different ways of thinking about the cause of a process
is, in its own way , perfectly legitimate .2 In looking for the cause of a
process, we are sometimes looking for the triggering event : what caused
the C which caused the M . At other times we are looking for the event or
events that shaped or structured the process: what caused C to cause M
rather than something else. The first type of cause, the triggering cause,
causes the process to occur now. The second type of cause, the structuring
cause, is responsible for its being this process
, one having M as its product ,
that occurs now . This difference , a difference I have elsewhere ( 1972 )
described in contrastive terms , is familiar enough in explanatory contexts .
There is a clear difference between explaining why , on the one hand , Clyde
2. I amindebtedto Elliott Sober
, Martin Barrett,andElleryEelisfor helpfulcriticismon this
point.
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stood up thenand explaining, on the other hand, why what he did then was
stand up (why he stoodup then). He stood up thenbecausethat was when
the queenentered, or when he saw the queenenter, the room. He stoodup
then as a gesture of respect. The differencebetween citing the triggering
causeof a process(the causeof the C which causesM ) and what I have
'
been calling its structuring cause(the causeof C s causingM ) reflectsthis
3
difference.
This difference helps to explain why one can know what causedeach
event constituting a processwithout knowing what causedthe process.
One can know what causedC (some triggering stimulus 5), know what
'
causedM (namely C), and still wonder about the causeof C s causingM .
In this case, alreadyknowing the triggering cause, one is clearly looking for
the structuring causeof the process- what brought about those conditions
in which C causesM (rather than something else).
'
Think of one animals catching sight of another animal and running
be the stimulus5) causes
away. The approachof the secondanimal (let this
'
certain events (C) to occur in the first animals central nervous system: it
sees5. Together with relevant motivational factors, theseperceptualevents
in the animal bring about certain movements M : the animal runs. To
oversimplify enormously, 5 causesC, and C in turn causesM . This much
might be inferred from casual observation the animal ran when, and
But
it
saw
the
intruder.
,
why did sight of the intruder
presumablybecause
animal
run
(C) causeflight (M )1 Why did the
away1The intruder, after all,
in
was not a predator. It was no way dangerous. It was, in fact, a familiar
neighbor. So why did C causeM1 This question is a question about the
structuring, not the triggering, causeof the processC - + M .
Consider a different case. A bell rings and a classicallyconditioned dog
behavesthe way it was conditioned to behave: it salivates. Perhaps, given
the conditioning process, the dog cannot help salivating when it hearsthe
bell. The behavior, though not voluntary, is behavior. And we can look for
. The bell rings (5), and this producesa certain auditory experience
its causes
in
(C) the dog. The dog hearsthe bell ring. These sensoryevents, as
'
a resultof conditioning
, causesaliva to be secreted(M ) in the dog s mouth.
What, then, causesthe dog to salivate1Well , in one sense, the ringing bell
causesthe dog to salivate. At least the bell, by causingthe dog to have a
'
certain auditory experience, triggers a processthat resultsin salivas being
'
'
secretedinto the dog s mouth. Yes, but that doesnt tell us why the dog is
doing what it is doing- only why it is doing' it now. What we want to
know is why the dog is salivating. Why isn t it , say, jumping1 Other
(differently trained) dogs jump when they hear the bell. Some(not trained
the
3. I amgratefulto Susan
Feaginfor callingmy attentionto thisway of describing
andstructuring
causes
.
between
difference
triggering
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at all) don' t do much of anything. So what causesthe dog to salivate? This,
'
clearly, is a request, not for the triggering causeof the dog s behavior, but
for the structuring cause. It is a requestfor the causeof one thing' s causing
another, the causeof the auditory experiencecausing salivary glands to
secrete. And once again, it seems, the answer to this question lies in the
past, in what learning theorists describe as the contingencies
(correlations
between the ringing bell and the arrival of food) to which the dog was
exposedduring training. If salivation is thought of as something the dog
does(not simply as a glandular event occurring to the dog or in the dog)- then the causal
if, in other words, it is thought of as behavior
explanation
for it resides, not in the stimulus that elicits the behavior, but in factsabout
'
the dog s past experience.
On the other hand, it is easyenough to imagine the requestfor a cause,
or a causal explanation, of the dog' s behavior being a request for the
triggeringcause. One need only imagine a deaf laboratory assistantsomeone completely familiar with the dog' s training history, asking why the
dog is salivating. This personneedsto be told somethingabout the triggering
cause. He needsto be told that the bell is ringing, and that that is why
the dog is salivating.
We shall return to this distinction between triggering and structuring
causes
. It obviously is an important distinction when one is thinking about
the explanation of behavior. It is particularly important when one is thinking
about the role of reasonsin this explanatory enterprise. But before we
turn out attention (finallyf) to reasons, to the way beliefs and desiresfigure
in the explanation of some of the behavior of some organisms, it may be
worth illustrating some of the points that have emergedso far in connection
with the simpler elementsof plant and machinebehavior. Though such
behavior does not involve belief and desire, it nonethelessexhibits, in a
particularly revealingway, someof the samedistinctions that are operative
in our explanationsof the intentional behavior of animals.
2.3 Causesof Plantand MachineBehavior
Think, once again, of the differencebetween a tree' s shedding its leavesin
winter and its leavesfalling off the tree in winter. The first is something the
tree does, a piece of tree behavior. The second is the product of this
'
process, an event or condition suchthat, until it occurs, the tree hasnt shed
its leaves. A botanist might know all about the chemicalprocesses occurring in certain broad-leaved trees each autumn, processes that weaken the
mechanicalbond between leaf and twig by the withdrawal of chlorophyll
from the leaf. It may be obvious that such events, together with wind and
gravity , causeleavesto fall. Were the botanist to know all this, he or she
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would then be able to tell us what makes the leaves fall at this time each
year , what internal sequence of events leads to this autumnal output (M ).
The chemical explanation of tree output (M ), a description of those
mechanisms whose operations causethe leaves to fall , is an explanation of
how trees shed their leaves, not an explanation of why they shed their
leaves. In specifying the internal cause of M , we do not give the cause,
'
either triggering or structural , of C s causing M . Hence, though we know
why M occurred (why the leaves fell ), we may not know why C or C - + M
occurred (why the tree shed the leaves). Normally , the triggering cause of
such behavior becomes obvious long before the structuring cause is known .
The tree sheds its leaves because winter is approaching . We may be
uncertain about the exact trigger . Is it an external cue, something like lower
average temperature or shortened hours of daylight ? Or is it instead some
internal biological clock that signals seasonal change? Or is it some
combination - perhaps an external cue calibrating an internal clock?
Whatever it is, exactly , it must be something that is reasonably well
correlated with the onset of winter and which , by causing certain internal
chemical changes, initiates the leaf-shedding process, a process that culminates
in M , the falling of the leaves. Since this is an annual process, we
may , on simple inductive grounds , be fairly certain about the triggering
cause without having a clear idea about the structuring cause: A prolonged
triggers a process having M as its
period of cool weather obviously
"
"
But
do
trees
.
why
respond in this way to cold weather ? After all' ,
product
coniferous trees are equally sensitive to seasonal changes, but they don t
respond to the arrival of winter in the same way . They behave differently .
So, why do deciduous trees behave in this way ? This , obviously , is a
request for a structuring cause of a process that has leaf removal as its
product .
There may not always be an explanation for this sort of botanical
'
behavior , just as there isn t always an explanation for human or animal
behavior . At least, there sometimes isn' t an explanation of the relevant
structural kind . Some behavior , after all , is merely a by -product of other
behavior for which there is an acceptable explanation . Why did Clyde
knock his glass over ? No reason. No explanation . It was an accident ,
something he did in reaching for the salt. We may be able to explain why
he moved his arm - to get the salt- without being able to explain , in
terms of his reasons (his purposes and desires), why he knocked over the
glass. This is not to say, of course, that we cannot explain why his glass
tipped over .
Why do white -tailed deer lift their tails when disturbed by predators ?
One hypothesis (Alcock 1984, p . 320 ) is that this behavior has no antipredator
function ; it may be merely an incidental effect of physiological
changes that occur when an alarmed animal prepares itself for escape. Such
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behavior, that is, may be incidental to other behavior (flight ) that doeshave
an anti-predator function and therefore, in this sense, an evolutionary
explanation. Although the behavior of a tree in shedding its leaves is
probably not like this (having, in fact, a positive adaptive function), there
may be other behavior associatedwith but incidental to leaf removal that
cannot be explained in the sameway as the tree' s leaf-shedding behavior.
'
Suppose, for instance, that a tree s autumnal changein color has no adaptive
significance.Suppose, not implausibly, that it occursasa by -product of
leaf removal. The autumnal change in foliage color is then a piece of
incidental behavior, incidental to the tree' s shedding its leaves, in the way
that a person's tipping over his wine glass is incidental to his reachingfor
the salt and in the way that a deer's raising its tail is (or might be) incidental
to its flight . We can explain why Clyde reachedfor the salt in terms of
'
'
Clyde s purposes, but we cant explain, in terms of his purposes, why he did
what he did (knock over the glass) in reachingfor the salt. We can explain
why the tree is sheddingits leavesin terms of the adaptiveadvantageto be
gained by leaf removal, but we cannot explain, in terms of any adaptive
advantage, why the tree does what it does (changecolor) in shedding its
leaves. And we can perhapsexplain why , in terms of adaptive function,
deer run from predatorswithout being able to explain, in terms of adaptive
function, why they do what they do (raise their tails) inrunning from
predators.
On the other hand, some changesin the color of plants have perfectly
'
respectableexplanations, the kind of explanation we can give for a tree s
shedding its leaves. Some plants (the Scarlet Gilia, for example) change
color as their flowering seasonprogresses. Why do they do this? As in the
caseof leaf removal in maple trees, one must look to the adaptive value of
this changein order to understandwhy the plant behavesthis way . In the
caseof the ScarletGilia, at least according to the plausiblespeculationsof
'
Paigeand Whitham (1985), the value lies in the plant s attraction of polli nators. Early in the flowering season, hummingbirds are the chief polli nators, and hummingbirdsare more attracted to red blossoms. Later in the
seasonthe hummingbirds migrate and hawkmoths, preferring whiter blossoms
, becomethe principal pollinator. The flower changescolor " in order
"
to exploit this seasonalalteration in its circumstances
. It setsmore fruit by
it . If we assumethat this is, indeed,
changing color, and this is why it does
the explanationfor the ScarletGilia' s behavior, and if we assumethat there
is no corresponding explanation for the maple tree' s change in color (it
of the tree' s shedding its
being, rather, an incidental accompaniment
'
leaves), we have the plant world s version of the differencebetween intentional
and unintentional behavior in humansand animals- the difference
betweenbehavior (reaching) for which we have an explanation in terms of
the agent' s reasons(intentionallyreaching for the salt) and behavior for
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which we have no such explana Hon (accidentally knocking over the wine
glass).
Since trees, unlike people , do not have desires, fears, and beliefs , they do
not shed their leaves for the sorts of reasons Clyde has for reaching for the
salt or Maude has for wriHng a book . If there is an explana Hon for this
behavior on the part of trees, the explana Hon will presumably come from
evolu Honary botany . Something in the history of the species will explain
'
why such processes occur in today s plants . It will have something to do
with the adaptive value of leaf removal during cold weather . Certain benefits
having to do with moisture reten Hon are confer red on trees that lose their
leaves in cold , dry weather . That is why they shed them . This , of course, is
not a causal explana Hon for why any particular tree sheds its leaves. The
'
with the purpose , hope , or
maple in my back yard doesn t shed its leaves
'
inten Hon of conserving moisture . Trees don t have purposes, hopes, and
'
inten Hons, and therefore they don t do things in order to achieve beneficial
effects. Instead, they shed their leaves because of the way they are chemically
and mechanically consHtuted , and they are chemically and mechanically
consHtuted the way they are (largely ) because of the genes they
inherited from the tree that supplied the seeds from which they sprang .
That is, trees behave the way they do , not because of (prospec Hve) benefits
they might enjoy for behaving in this way , but because of the genes they
received from ancestors who derived benefits for behaving in (inheritably )
'
similar ways . The explana Hon of a tree s behavior is the same (in kind ) as
'
the explana Hon of an infant s behavior when it sucks on a nipple and blinks
at puffs of air. As we shall see more fully later (chapter 4), evolu Honary (or
phylogene Hc) explana Hons of behavior , whether the behavior of plants or
animals, are best understood , not as supplying structural causes for the
'
behavior of today s plants and animals, but as causal explana Hons for why
there are, today , plants and animals that are structured to behave this way .
I do not men Hon these botanical examples and analogies (and, I assure
the reader, they are intended only as analogies ) in order to suggest that
plants behave in any psychologically interes Hng way , or in order to suggest,
by the men Hon of evolu Honary explana Hons, that an understanding of
human or animal behavior will always involve hereditary factors . Some
of it doubtless will . Perhaps much of it will . Some ethologists , those
behavioral scienHsts interested in the biology of behavior , seem to think all
of it will . But this is an empirical issue to which I will return in later
chapters. My present point is rather that the search for the causes of plant
behavior , like the search for the causes of human and animal behavior , is
typically a search for something quite different from the causes of output
(M ). We are, to be sure, someHmes interested in triggering causes, the
external events or condi Hons that set the process in mo Hon and, hence,
help to bring about M , the product of that process. But we are more often
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interested in the structuring cause: what it is that accounts for the direction
that process takes once it is set in motion ; what it is that accounts for the
production of M rather than something else. For the answer to questions of
this kind , when the question has an answer, we must often look, in the cases
of both plants and animals, to the evolutionary history of the species of
which the plant or animal is a member . There , in the history of the species,
will be found an explanation of why animals were favored in which a
process occurred having M as its product .
A leaf falling from a tree is like a rat ' s paw movement . When a tree sheds
its leaves, its leaves fall . When a rat moves its paw , its paw moves . The
leaves can fall from the tree , as they sometimes do during a storm , without
'
the tree s shedding them , just as a rat ' s paw can be moved without the rat ' s
moving it . We can understand what makes the leaves fall from a tree (M ),
what causes this to happen , without understanding why the tree sheds
them - even when they fall becausethe tree sheds them . And for the same
reason we can understand why a rat ' s paw moves , what causesthe paw to
move , without understanding why the rat moves it - even when the paw
moves becausethe rat moves it . We may know enough neurophysiology to
know exactly what events occurring in the rat ' s central nervous system
cause its paws to move without knowing what made these cerebral events
have this effect rather than some other effect or , indeed , no effect (on motor
output ) at all.
Unlike plants , machines don ' t evolve . So we can' t give phylogenetic
explanations of their behavior . And unlike some animals (some of the time ),
'
machines don t have purposes for the things they do . So we can' t give
explanations in terms of their reasonsfor doing as they do . Nonetheless ,
machines do things , and the things they do , just as the things plants and
animals do , must be distinguished from the output they produce in doing
these things . Therefore , even in the case of machines, the search for the
causes of behavior ( C - + M ) must be distinguished from the search for
causes of output (M ). We may know what causes the output without
knowing what causes the behavior .
Machines are artifacts , things we design , build , and install with certain
purposes. We solder the wire here, connect the driveshaft there, put a
resistor in the output stage, adjust the bias, and supply electricity so that a
machine will open the door when someone walks by , compensate for drift
in the carrier frequency , or automatically downshift when the load increases
. If , in the case of plants , natural selection sees to it that , when
circumstances require , some internal process produces a needed external
change, it is we who play this role with artifacts . If M is what is needed ( =
what we need or want ) in some special set of circumstances, then , if we are
clever enough , we see to it that there is a C in some suitably positioned
artifact to produce M when these circumstances obtain . In this sense, we are
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the explanationfor why the machinedoes what it does. We, by the way we
design, manufacture,and install it , causethe machineto do what we want it
to do- i.e., we cause some C in the machine to bring about M in the
desiredcircumstances
.
There may seem to be exceptions to this general rule. Consider our
example of the thermostat. It turns the furnace on when the temperature
reachesthe
gets too low and turns it off again when the temperature
desired(desiredby you, not the thermostat) level. There isn' t much elsethis
device can do. Not a terribly interesting range of behavior, to be sure, but
enough to makea point .
Suppose, then, that the room temperaturedrops to 68 and the thermostat
responds, in its dull, predictableway, by turning the furnaceon. Notice
that by describing things in this way we imply that furnace ignition was
causedby somestate, condition, or event in (or possibly of ) the thermostat.
The thermostatturned the furnaceon. This is somethingit did, and henceis
to be classifiedas thermostat behavior, if someinternal state or event C of
the thermostat produces furnace ignition . When things are working normally
, this is exactly the way things happen. A slowly falling temperature
in the room causesa bimetal strip in the thermostat to bend slowly (the
degree of curvature of this strip is, in fact, a reliable thermometer, an
accurate representation of room temperature). When the bimetal strip
bends to a point corresponding to 68 , then, given the initial (desired)
temperaturesetting of 68 , it closesan electrical circuit. Current is sent to
the furnace, and the furnace ignites. The causalsequenceis illustrated in
figure 2.3. Using symbols that should be familiar by now, I have designated
(2) as the internal event whose production of M constitutes the thermostat' s behavior, its turning the furnaceon. This is somewhatarbitrary, of
course; we could as easily let (3) = C. The point is that we are talking
about thermostat behavior if someevent, whether it be (2) or (3), in the
thermostatcausesM , the furnaceto ignite.
According to this way of looking at things, the fall in room temperature
is the causeof C, that internal event which, via (3) and (4), causesM . Given
our earlier terminology, this meansthat the fall in room temperatureis the
'
triggeringcauseof the thermostats behavior. We have this kind of causein
the
mind when we describethe thermostatas turning the furnaceon because
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room temperature drops below 680 (the desired setting ). As we have seen,
however , we are sometimes interested in the structuring cause of behavior ,
what caused C to produce furnace ignition rather than something else. And
the answer to this causal question lies in the activities of those who
installed and wired the device . We caused the thermostat to turn the
furnace on (when it gets too cold ) by wiring it to the furnace and supplying
it with electricity . We are the ones who designed , manufactured , and
installed the device so that (2 ) would produce (5) and not something else
(or nothing at all ). By wiring things differently , we could as easily have
made the bending bimetal strip (2) cause the dishwasher to go on or the
garage door to open . In that case the thermostat would behave differently
when it got cold in the room . It would start the dishwasher or open the
'
garage door . But we didn t wire the device in this way . That , obviously ,
'
wouldn t have served our purposes . We wanted automatic regulation of
room temperature , so we made (2) cause (5). Once again , the answer to the
structural question , and therefore an answer to a question about the cause
of behavior , lies in the past, in the events or activities that are causally
'
responsible , not for this behavior s occurring now rather than at some other
time (the triggering cause is responsible for this ), but for the fact that this
behavior, rather than some other , occurs now .
To say that the thermostat turned the furnace on becausethe room
temperature dropped to 680 is like saying that the duke stood up because
the queen entered the room . To say that an object , whether it be a person
like the duke or an instrument like a thermostat , did something because of
some (cotemporaneous ) fact about its external surroundings is to give the
'
'
triggering cause of the behavior . In the duke s case, the queen s entry into
the room caused in him a belief that the queen was entering the room - an
'
internal state that , if things are working right , representsthe queen s entry
'
into the room . In the thermostat s case, the fall in room temperature brings
about an internal condition - a condition that , if things are working right ,
this representation is
representsthe temperature in the room . In both cases
'
harnessed to a motor control system . In the duke s case it brings him to his
'
feet. In the instrument s case it switch es on the furnace. And in both cases
we can ask about the structuring cause of this behavior - why the internal
representation has this effect rather than some other effect ; why this process
rather than some other process is triggered by the external stimulus . When
'
we seek an explanation of behavior in terms of the agent s reasons, we are,
I submit , always looking for a structuring cause.

Chapter 3
Representational Systems

Some behavior is the expression of intelligent thought and purpose . Clyde
goes to the kitchen because he wants another beer and thinks there is one
left in the refrigerator . Whether or not they are causesof behavior , dyde ' s
reasons- his desire for a beer and his belief that there is one in the
- are certainly
fridge
thought to explain his behavior . They tell us why he
made the trip to the kitchen .
This is our ordinary way of explaining behavior (at least, those
behaviors we think of as purposeful ). It is so familiar , so utterly commonplace
to all of us, that it is hard to see how there can be a problem with this
type of explanation .
There is, nonetheless, a problem in understanding how this familiar
pattern of explanation can take or hold - its place alongside the
emerging neuroscientinc picture of living organisms . How do , how can,
thoughts and purposes detennine what we do when what we do , at least
what our bodies do , seems so completely dependent on , and therefore
determined by , those neuronal processes and mechanisms described, in
increasingly rich detail , by neurophysiologists ? If the neurophysiologists
'
don t invoke thoughts , purposes, intentions , desires, hopes, and fears to
'
explain the behavior of a person s body , what excuse (besides ignorance )
do we have for appealing to such notions to explain the behavior of the
person?
We have already taken the first step toward a better understanding of
this apparent conflict . The first step is to understand the difference between
'
a person s behavior and whatever bodily movements and changes constitute
this behavior . An understanding of the difference between dyde ' s going to
the kitchen and the movements that get him to the kitchen is essential to an
understanding of why an explanation of the one is not an explanation of
the other . Knowing why Clyde went to the kitchen isn' t the same as
knowing why his legs moved so as to bring him into the kitchen ; and
knowing the causes of limb movement , at whatever level of biological
detail , is not the same as knowing why he went to the kitchen . These are
different explanatory games. Our familiar way of explaining purposive
behavior in terms of an agent ' s intentions and beliefs does not compete
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with a neurobiological account of muscular activity and, hence, with a
mechanistic account of motor output . It is, rather , an attempt to explain
something altogether different : behavior, not output .
There is, however , a second step that must be taken. As yet we have no
idea of how ordinary explanations , explanations couched in terms of an
'
, explain . Since behavior has been identi Aed with a process,
agent s reasons
'
with one thing s causing another , are reasons supposed to be the cause of
'
one thing s causing another ? If so, how is this supposed to work, and what
is it about reasons that gives them this peculiar efficacy ?
In order to answer these questions , in order to take this second step, it
will be necessary to spend some time examining the idea of a representation
'
. For beliefs , normally a prominent part of one s reasons for acting
(desire being another prominent part ), are special kinds of representations .
Beliefs are those representation ~ whose causal role in the production of
- by the way they
output is determined by their meaning or content
what
.
The
idea
of
a representational
they represent
represent
general
is
examined
in
this
.
The
of
belief is reserved
system
chapter
special topic
for chapter 4.

3.1 ConventionalSystemsof Representation
: TypeI

By a representationalsystem (RS) I shall mean any system whose function
it is to indicate how things stand with respect to some other object,
'
condition, or magnitude. If RSs function is to indicate whether 0 is in
condition A or B, for instance, and the way RSperforms this function (when
it performs it ) is by occupying one of two possiblestates, a (indicating that
0 is A ) and b (indicating that 0 is B), then a and b are the expressive
elementsof RSand what theyrepresent
(about 0 ) is that it is A (in the caseof
a) and that it is B (in the caseof b).
Depending on the kind of function involved, and on the way a system
), represe
managesto carry out this function (the way it managesto indicate
What
is
one
can
be
classified
.
follows
systems
variously
is
in
natural
classification
.
chief
interest
My
representations
possible
(systemsof Type III ), but the specialproperties of such systemsare best
understood by comparing and contrasting them with their conventional
(to varying degrees) cousins. So I begin with conventional systems of
representation.
Let this dime on the table be Oscar Robertson, let this nickle (heads
uppermost) be Kareem Abdul -Jabbar, and let this nickle (tails uppermost)
be the opposing center. Thesepiecesof popcorn are the other players, and
this glassis the basket. With this bit of stagesetting I can now, by moving
coins and popcorn around on the table, representthe positions and move-
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ments of these players . I can use these objects to describe a basketball play
I once witnessed .
If memory fails me, I may end up misrepresenting things . I may move
pieces of popcorn here when the players went there. The coins and the
popcorn have been assigned a temporary function , the function of
indicating ( by their positions and movement ) the relative positions and
movements of certain players during a particular game . But these elements,
the coins and the popcorn , obviously enjoy no intrinsic power to do what
they have been assigned the function of doing - indicating the positions
and the movements of various players in a game long since over . Whatever
success they enjoy in the performance of their job obviously derives from
me, &om my memory of the game being represented and my skill in
translating that knowledge into the chosen idiom . The popcorn and the
coins indicate , and in this sense perform their assigned function , only
insofar as I am a reliable conduit for information about the situation being
represented and a reliable and well - intentioned manipulator of the expressive
medium .
The coins and the popcorn do their job , then , only insofar as some other
indicator system is functioning satisfactorily , only insofar as there is something
in the manipulator of these symbols (in this case, something in me)
that indicates how things stood on the basketball court at the time in
question . If I am ignorant of what Oscar and Kareem did with the ball , the
coins and the popcorn are unable to perform the function they have been
assigned unable to indicate , by their various positions and movements ,
what took place on the court that day . This is merely to acknowledge that
these objects are, considered by themselves , representationally lifeless.
They are merely my representational instruments .
The elements of Type I systems have no intrinsic powers of representation
!
- no
power that is not derived &om us, their creators and users.
Both their function (what they , when suitably deployed , are supposedto
indicate ) and their power to perform that function (their success in indicating
what it is their function to indicate ) are derived &om another source:
human agents with communicative purposes . Many familiar RSs are like
this : maps, diagrams , certain road signs (of the informational variety ),
prearranged signals, musical notation , gestures, codes, and (to some degree,
at least) natural language . I call the representational elements of such
systems symbols. Symbols are, either explicitly or implicitly , assignedindicator
functions , functions that they have no intrinsic power to perform . We
1. That is, no intrinsicpower to indicatewhatit is their(assigned
. They
) funcHonto indicate
, indicatesomethingelsein a way that is not dependenton us. For instance
,
may, of course
the coins, beingmetal, indicate(by their volume) the temperature
. They could
, therefore
, be
used as crude thermometers
. But, accordingto the story I am telling, this isn't their
.
If
function
it
was
then
we wouldbe talkingaboutan RSof Type ll .
(assigned
,
)
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give them their functions, and we (when it suits our purposes) see to it that
they are used in accordance with this function . Such representational
systemsare, in this sense, doublyconventional : we give them a job to do ,
and then we do it for them.
3.2 Natural Signs and Infonnation

In contrast with the relationship between popcorn and professional basketball
'
players , we don t have to let tracks in the snow , bird songs, fingerprints
, and cloud formations stand for the things we take them to indicate .
There is a sense in which , whether we like it or not , these tracks, prints ,
songs, and formations indicate what they do quite independent of us, of
how we exploit them for investigative purposes, and of whether we even
recognize their significance at all . These are what are sometimes called
natural signs: events and conditions that derive their indicative powers , not
(as in the case of symbols ) from us, from our use of them to indicate , but
from the way they are objectively related to the conditions they signify .
To understand conventional systems of representation of Type II and
the way they differ from RSs of Type I , it is important to understand the
difference between symbols and signs . In systems of Type II , natural signs
are used in a way that exploits their natural meaning , their unconventional
powers of indication , for representational , and partly conventional , purposes
. This makes systems of Type II a curious blend of the conventional
and the natural . It is the purpose of this section to say something useful
about signs and their meaning in preparation for the description of representati
systems of Type II . This , in turn , will prepare the way for our
discussion of the representational systems that are of real interest to this
project : natural systems of representation .
Although a great deal of intelligent thought and purpose went into the
design and manufacture of an ordinary bathroom scale, once the scale has
been finished and placed into use there is nothing conventional , purposeful ,
or intelligent about its operation . This device indicates what it does without
any cooperation or help from either its maker or its user. All you do is
get on it . It then gives you the bad news. Somebody put the numbers on
the dial , of course, and did so with certain intentions and purposes; but this
is merely a convenience , something that (to use fashionable jargon ) makes
it user-friendly . It has nothing to do with what the instrument indicates. A
'
clock doesn t stop keeping time if the numerals are removed from its face.
The symbols on a clock or on a bathroom scale merely make it easier for us
to tell what the pointer positions mean. They do not change what these
pointer positions indicate .
The same is true of any measuring instrument . As long as an instrument
is connected properly and functioning normally , it behaves in accordance
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with electrical and mechanical laws whose validity is quite independent of
'
'
its creator s or its user s purposes or knowledge . Furthermore , these laws ,
by determining whether and (if so) how the pointer positions are correlated
with weights , times , pressures, and speeds, determine what these pointer
positions indicate about weights , times , pressures, and speeds.
Some people think that all indication is indication for or to someone.
Gauge readings and naturally occurring signs (e.g ., tracks in the snow ) do
not indicate anything if there is no one to whom or for whom they do this.
Gauge readings are like trees falling in the forest : if no one is around to
hear, there is no sound ; if no one peeks at the scale, it doesn' t indicate
'
anything about anyone s weight . Tracks in the snow , Angerprints on a gun ,
and melting ice do not indicate anything about the animals in the woods ,
the person who touched the gun , or the temperature unless someone observes
the tracks, the prints , or the melting ice and makes an appropriate
inference. If no one knows that quail , and only quail , make tracks of that
kind , then , despite this regularity , the tracks do not indicate that there are
(or were ) quail in the woods .
This view , I submit , is merely a special version of the more general and
even more implausible idea that nothing is true unless it is true for someone
, unless someone knows (or at least believes ) it . I do not intend to
quarrel about this matter . I shall simply assume that if one mistakes a
perfectly reliable and properly functioning boiler -pressure gauge for something
else, thinks it is broken , completely ignores it , or never even sees
it - if , in other words , the registration of this gauge does not indicate what
the boiler pressure is to anyone- it nonetheless still indicates what the
boiler pressure is. It just doesn' t indicate it to anyone . And , for the same
reason, if , for superstitious reasons, everyone takes the color of the wooly
'
a indication or sign of a cold winter , everyone is simply
caterpillar s fur as
'
wrong . That isn t what it means. Taking something to be so, taking it to be
not so, or not taking it to be either does not make it so, does not make it
not so, and does not make it neither . And this holds for what things
indicate as well as for where things are and what they are doing .
I have occasionally used the verb " mean" as a synonym for " indicate ."
Let me explain . Paul Grice ( 1957 ) distinguished what he called a natural
sense from a non -natural sense of the word " meaning ." The natural sense of
"
"
"
"
meaning is virtually identical to that of indicate , and that is how I shall
normally use the word . The 24 rings in a tree stump , the so-called growth
rings , mean (indicate ) that the tree is 24 years old . A ringing bell - a
ringing doorbell means (indicates ) that someone is at the door . A scar on
a twig , easily identified as a leaf scar, means, in this natural sense, that a leaf
grew there. As Grice observes, nothing can mean that P in the natural sense
of meaning if P is not the case. This distinguish es it from non -natural
'
meaning , where something (e.g ., a statement ) can mean that P without P s
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being the case. A person can say, and mean, that a quail was here without a
'
here. But the tracks in the snow cannot mean (in this
quail s having been
"
"
natural sense of meaning ) that a quail was here unless, in fact , a quail was
here. If the tracks were left by a pheasant, then the tracks might , depending
on how distinctive they are, mean that a pheasant was here. But they
certainly do not mean that a quail was here, and the fact that a Boy Scout
takes them to mean that cannot make them mean that .
Furthermore , even if P does obtain , the indicator or sign does not mean
(indicate ) that P is the case unless the requisite dependencyexists between
the sign and P. Even if the tracks in the snow were left by a quail , the tracks
may not mean or indicate that this is so. If pheasants, also in the woods ,
leave the very same kind of tracks, then the tracks, though made by a quail ,
do not indicate that it was a quail that made them . A picture of a person ,
taken from the back at a great distance, does not indicate who the picture is
a picture of if other people look the same from that angle and distance.
"
"
If a fuel gauge is broken (stuck, say, at half full ), it never indicates
anything about the gasoline in the tank . Even if the tank is half full , and
even if the driver , unaware of the broken gauge, comes to believe (correctly ,
as it turns out ) that the tank is half full , the reading is not a sign - does not
mean or indicate - that the tank is half full . Broken clocks are never right ,
not even twice a day , if being right requires them to indicate the correct
time of day .
When there is any chance of confusing this use of the word " meaning "
with what Grice calls non -natural meaning - the kind of meaning associated
with language , the kind of meaning that is (I shall later argue ) closer
to what it is the function of something to mean (naturally ) or indicate - I
"
"
shall either combine the word meaning with the word " natural " or use it
"
"
"
"
together with its synonym indicate . The word represent is sometimes
"
"
"
"
used in a way that I am using indicate and mean (naturally ). Since I
wish to reserve the idea of representation for something that is closer to
'
genuine meaning , the kind of meaning (Grice s non -natural meaning ) in
which something can mean that P without P' s being the case, I will neveruse
"
"
"
"
the words represent and indicate inter changeably . As I am using these
words , there can be no misindication , only misrepresentation .
The power of signs to mean or indicate something derives from the way
they are related to what they indicate or mean. The red spots all over
'
Tommy s face mean that he has the measles, not simply because he has the
'
measles, but because people without the measles don t have spots of that
kind . In most cases the underlying relations are causal or lawful in character
. There is, then , a lawful dependency between the indicator and the
indicated, a dependency that we normally express by conditionals in the
'
'
subjunctive mood : if Tommy didn t have the measles, he wouldn t have
those red spots allover his face. Sometimes, however , the dependency
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between a natural sign and its meaning derives, at least in part, from other
sources. It is partly the fact, presumably not itself a physical law, that
animalsdo not regularly depressdoorbuttons while foraging for food that
makesa ringing doorbell meanthat some personis at the door. If squirrels
, say, doorbuttons were made out of nuts),
changed their habits (because
then a ringing doorbell would no longer mean what it now does. But as
things now stand, we can say that the bell would not be ringing unless
someonewas at the door. It thereforeindicatesor meansthat someoneis at
the door. But this subjunctively expresseddependencybetweenthe ringing
bell and someone's presenceat the door, though not a coincidence, is not
grounded in natural law either. There are surely no laws of nature that
prevent small animalsfrom pressing, or randomly falling meteorites from
hitting , doorbuttons. There certainly is nothing in the laws of physics that
prevents an occasionalshort circuit in the electricalwiring , something that
might cause the bell to 'ring when no one was at the door. Normally ,
though, these things don t happen. At least they have never happenedto
me. And this is no lucky coincidence, no freaky piece of good fortune. It
isn' t like getting a long run of heads while flipping a (fair) coin. Chance
correlations between two variables, no matter how prolonged, are not
enough. In order for one thing to indicate something about another, the
dependenciesmust be genuine. There must actually be some condition,
lawful or otherwise, that explainsthe persistenceof the correlation. This is
the differencebetween a lucky run of headsobtained with a fair coin and
the not-at-all-lucky run of rings when someonehas been at my door, a
difference that enablesmy bell (but not coin flips) to indicate something
about the correlatedcondition. This, of course, is a fact about my house, my
neighborhood, and my doorbell wiring . If your house or neighborhood is
different, maybe the ringing of your doorbell meanssomethingdifferent.2
In many casesof biological interest, a sign- some internal indicator on
which an animal relies to locate and identify , say, food- will only have
this kind of local validity . It will , that is, be a reliable indicator only in the
animal's natural habitat or in conditions that approximatethat habitat. Flies,
2. Fodor (1987b) mentions an interesting illustration of this phenomenon discussedby
David Marr and his associates
: an algorithm (in the perceptualsystem) for computing threedimensional form from two- dimensionalrotation. The algorithm is not strictly valid, since
there are worlds in which it reachesfalse three- dimensional conclusions from true twodimensional premises- worlds in which spatial rotations are not rigid . Nevertheless, the
algorithm is truth -preserving in the circumstancesin which it is in fact employed- viz., here,
in our world . Add to this the fact that the perceptualmechanismsthat exploit this algorithm
were evolved here, in this world , and we have a biological example of a uniformity - not
lawful, but not fortuitous either- that enablessensory " premises" about two- dimensional
rotations (that is, premises describing the two - dimensional transformations of the retinal
image) to indicate something about the three- dimensionalworld we live in.
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3. This is not to say that desaiptions of what something meansor indicatesare always free
of subjective factors. We often desaibe what something meansor indicates in a way that
reflects what we already know about the possibilities. If there are only two switches
controlling a light , the light indicates that one' of the two switches is closed. Knowing,
however, that this switch (one of the two ) isn t closed, I take the light ' s being on as an
indication that the otherswitch is closed. In this case, the light (is said) to indicate something
that it would not indicate unlessI, the speaker, knewsomething about other possibilities.
In this sensethe meaningswe asaibe to signs is relative. It is relative to what the speaker
'
already knows about possible alternatives. This, however, doesn t mean that natural meaning
'
'
is subjective
. A person s weight isn t subjective just becauseit is relative, just because
people weigh less on the moon than they do on earth. If nobody knew anything, things
would still indicate other things. They just wouldn ' t indicate the speciAcsort of thing (e.g .,
the other switch is closed) we now desaibe them as indicating.
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talking about the fundamentally important relation of indication or natural
meaning . So, for example , if 5 (sign , signal ), by being a, indicates or means
that 0 is A , then 5 (or , more precisely , S' s being a) carries the information
that 0 is A . What an event or condition (whether we think of it as a signal
or not is irrelevant ) indicates or means about another situation is the information
it carries about that other situation .
3.3 Conventional Systemsof Representation
: Type II
In systems of Type II , natural signs take the place of symbols as the
representational elements. A sign is given the job of doing what it (suitably
deployed ) can already do .
It should be remembered that what a system representsis not what its
(expressive ) elements indicate or mean. It is what these elements have the
function of indicating or meaning . It is important to keep this point in mind ,
since the natural signs used in systems of Type II typically indicate a great
many things . Normally , though , they are used to represent only one of
these conditions - a condition which we , for whatever reason, take a
special interest in and give the function of indicating . If a full tank of gas
means (because of the weight of the gas) that there is a large downward
force on the bolts holding the tank to the car' s frame , then the fuel gauge
indicates a large downward force on these bolts whenever it indicates a full
tank of gas. In addition , electrically operated fuel gauges indicate not only
the amount of fuel left in the tank but also the amount of electrical current
flowing in the wires connecting the gauge to the tank, the amount of
torque on the armature to which the pointer is affixed , and the magnitude
of the magnetic field surrounding this armature. Given the way these
gauges operate , they cannot indicate (i.e., have their behavior depend on )
the amount of fuel in the tank without indicating (exhibiting at least the
same degree of dependency on ) these related conditions .
Nevertheless , we take one of these indicated conditions to be what the
, one of these correlated conditions to define what kind of
gauge represents
it
is.
It
is
, or so we say, a fuel gauge, not a galvanometer recording
gauge
'
differences
between points in the automobile s electrical wiring
potential
(though that , in a sense, is precisely what it is). Since we are interested in
the amount of gasoline in the tank, not (except derivatively ) in these
correlated conditions , we assign the gauge the function of indicating the
amount of gasoline in the tank. We give it the job of delivering this piece of
information , calibrate and label it accordingly , and ignore the collateral
pieces of information it necessarily supplies in the process. Since what an
instrument or gauge represents is what it is supposedto indicate , what it has
the function of indicating , and since we determine these functions , we determine
what the gauge represents. If , by jacking up the fuel tank, I remove
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the force on the bolts securing the tank to the car frame, the fuel gauge,
though still indicating the amount of fuel in the tank, no longer indicates
the amount of force on thesebolts. But, under theseunusualconditions, the
the force on these bolts the way it could, and
gauge does not misrepresent
the way gaugessometimesdo, misrepresentthe amount of fuel in the tank.
The reasonit doesn't is becausethe gauge, even when things are operating
) the magnitude of this
(though it does indicate
normally, does not represent
force. Its representational
efforts- and thereforeits representationalfailures,
- are limited to what it hasthe functionof indicating.
its misrepresentations
And sincethe gauge does not have the function of indicating the force on
thesebolts, it does not misrepresentthis force when it fails to indicate it.
Though it is hard to imagine why we would do this, we could give the
gauge this function. Were we to do so, then, under the unusualconditions
describedabove, when we removed the force on thesebolts by jacking up
the tank, the gauge would misrepresentthe force on the bolts.
It is for this reasonthat what the gauge representsis partly conventional,
partly a matter of what we say it represents. In contrast with the caseof
Type I systems, however, this dependenceon us, our interests and purposes
, is only partial. The reasonit is only partial is becausethe indicator
functions assignedan instrument are limited to what the instrument can
'
indicate, to what its various states and conditions depend on. You cant
the Dow -JonesIndustrial
assigna rectal thermometerthe job of indicating
'
4
Average. The height of the mercury doesnt depend on these economic
conditions. The mercury and the market fluctuateindependently. Trying to
use a thermometer in this way is like assigninga rock the job of washing
dishes.s My son canbe given this job (even if he never doesit ) becausehe,
unlike the rock, can wash dishes. The functions we assign to instruments
are similarly restricted to what the instrumentscando, or, if Wright (1973)
is correct, what (in the caseof artifacts) we think they can do. This makes
the functions of systemsof Type II restricted in a way that those of Type I
systemsare not restricted. It is this fact, together with the fact that once a
4. Not , at least, as an RS of Type II. One could, however, use it as an RS of Type I. Just as I
usedcoins and popcorn to representbasketballplayers, and the positions and movements of
theseelementsthe position and movements of the players, there is nothing preventing one
from usinga rectal thermometer in a similar fashion to represent the Dow -JonesaverageS
. For those who want to quarrel about this issue, I could, I suppose, assigna rock the job of
doing my dishes if I mistook it for my son, just as I could assign a thermometer the job of
indicating fluctuations in the stock market if I mistook it for something else. I do not ,
however, think a rock could actually havethis function. Nor do I think a simple instrument
could havethe function of indicating something it could not indicate. This is not to say that
the thermometer could not be incorporated into a more complex system that couldindicate,
and therefore could have the function of indicating, something about the stock market. But,
by the sametoken, I could also make the rock part of a machine(pulleys, etc.) that coulddo
(and, therefore, could have the function of doing ) my dishes.
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devicehasbeengiven sucha functonitperforms without any help from us,
that makessuch systemsonly partly conventional.
The conventional, interest-relative, and purpose-dependentcharacterof
systemsof Type II is especiallyobvious when our interests and purposes
change. An altimeter represents altitude until we remove it from the
aircraft for testing on the ground. It then "becomes" an aneroid barometer,
it always indicated,
representingnot altitude but air pressure- something
of course, but something in which we weren't interested(except insofar as
it dependedon, and henceservedasan accurateindicator of, altitude) when
'
flying the plane. Calibration is a process in which one s interests and
a temporary change. Now, during calibration, one uses
purposesundergo
the needle's position as an indicator, not of the quantity the instrument is
'
usually used to measure, but of the instruments own internal conditionwhether, for example, its batteries are getting weak, or whether it needs
adjustment, repair, or alignment. With RSsof Type II we can, and sometimes
do, changethe magnitudebeing represented(not merely the scalefor
measuring a given magnitude) merely by consulting a different set of
numberson the face of the instrument. A change in the way we usethe
instrument is enough to changeits function and, hence, what it represents.
One way of thinking about the differencebetween Type I and Type II
representationalsystems is that in systems of Type I the function, as it
were, comesfirst. The representationalelementsare given a function and
then, if things go right , are usedin conformity with this function- usedto
indicate what, relative to this function, they are supposedto indicate. I first
give the dime, its position and movements, the function of indicating the
position and movementsof Oscar Robertson. Then I manipulatethe dime
in accordancewith this assignedfunction. I, in virtue of my knowledge and
what I have assignedit the
manipulative skills, see to it that it indicates
function of indicating. Not only the coin's job but also its perfonnanceof
that job derives, therefor~, wholly from me, the creator and user of the
or displaysof
representationalsystem. RSsof Type I are, then, manifestations
the representationaltalents of their usersin much the sameway that a TV
monitor is a display of the information-processingcapabilitiesof the machinery
lying behind it. With systems of Type II, however, things are
different. The power of their elementsto indicatecomesfirst; their function
comessecond. They acquire or are assignedthe function of doing one of
the things they are already doing or, if not alreadydoing, alreadycapableof
doing once harnessedin the right way. Their ability to perform their
function does not, as in the caseof systemsof Type I, depend on us, on a
user-systemalreadyin possessionof the requiredindicator skills. The status
of theseelementsas indicators is therefore intrinsic. What is extrinsic, and
thereforestill conventional, still relative to the interestsand purposesof its
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users, is the determination of which among the various things they can
already do it is their function to do .

3.4 Natural Systemsof Representation

A natural system of representationis not only one in which the elements,
like the elements of Type II systems, have a power to indicate that is
independentof the interests, purposes, and capacitiesof any other system,
but also one in which, in contrast with systemsof Type II, the functions
determining what these signs representare also independent of such extrinsic
factors. Natural systemsof representation, systemsof Type III, are
ones which have their own intrinsic indicator functions, functions that derive
&om the way the indicators are developed and used by the systemof
which they are a part. In contrast with systems of Type I and II , these
functions are not assigned. They do not dependon the way othersmay use
or regard the indicator elements.
Whatever one might think about the possibility of intrinsic functions,
the type of functions that define Type III systems(a contentious point to
which I will return in a moment), it is clear that what I have been calling
natural signs- events, conditions, and structures that somehow indicate
how things stand elsewherein the world - are essentialto every animal's
biological heritage. Without such internal indicators, an organism has no
way to negotiate its way through its environment, no way to avoid predators, find food, locate mates, and do the things it has to do to survive and
'
propagate. This, indeed, is what senseperception is all about. An animals
senses(at least the so-called exteroceptors) are merely the diverse ways
nature has devised for making what happensinside an animal depend, in
some indicator-relevant way, on what happensoutside. If the firing of a
'
particular neuron in a femalecricket s brain did not indicate the distinctive
chirp of a conspecificmale, there would be nothing to guide the femalein
its efforts to find a mate (Huber and Thorson 1985). The place,misplace
, and
'
'
displaceneural units in the rat s brain (O Keefe 1976), units that guide the
animal in its movements through its environment, are merely internal
indicators of place, of alterations in place, and of movement through a
place. Such is the stuff of which cognitive maps are made, part of the
normal endowment for even such lowly organisms as ants and wasps
(GallisteI1980 ).
The firing of neural cells in the visual cortex, by indicating the presence
and orientation of a certain energy gradient on the surfaceof the photorecepto
"
"
, indicatesthe whereaboutsand the orientation of edges in the
optical input and therefore indicates something about the surfacesin the
environment &om which light is being reflected. The activity of thesecells,
not to mention comparableactivity by other cells in a wide variety of
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sensory systems, is as much anal :ura1sign or indicator as are the more
familiar events we commonly think of as signs - the autumnal change in
maple leaves, growth rings in a tree, and tracks in the snow .
Weare accustomed to hearing about biological functions for various
bodily organs . The heart , the kidneys , and the pituitary gland , we are told ,
have functions - things they are, in this sense, supposedto do. The fact that
these organs are supposed to do these things , the fact that they have these
functions , is quite independent of what we think they are supposed to do .
'
Biologists discoveredthese functions , they didn t invent or assign them . We
cannot , by agreeing among ourselves , changethe functions of these organs
in the way that I can change, merely by making an appropriate announcement
, what the coins and the popcorn in my basketball game stand for . The
same seems true for sensory systems, those organs by means of which
highly sensitive and continuous dependencies are maintained between external
, public events and internal , neural processes. Can there be a serious
'
question about whether , in the same sense in which it is the heart s function
to pump the blood , it is, say, the task or function of the noctuid moth ' s
auditory system to detect the whereabouts and movements of its archenemy
, the bat?
Some marine bacteria have internal magnets , magnetosomes , that function
like compass needles, aligning themselves (and, as a result , the bacterium
'
) parallel to the Earth s magnetic field (Blakemore and Frankel 1981 ).
Since the magnetic lines incline downward (toward geomagnetic north ) in
the northern hemisphere , bacteria in the northern hemisphere , oriented by
their internal magnetosomes , propel themselves toward geomagnetic
north . Since these organisms are capable of living only in the absence of
oxygen , and since movement toward geomagnetic north will take northern
bacteria away from the oxygen -rich and therefore toxic surface water and
toward the comparatively oxygen - free sediment at the bottom , it is not
unreasonable to speculate, as Blakemore and Frankel do , that the function of
this primitive sensory system is to indicate the whereabouts of benign (i.e.,
anaerobic) environments .6
Philosophers may disagree about how best to analyze the attribution of
function to the organs , processes, and behaviors of animals and plants (see,
for example , Nagel 1961, Wright 1973; Boorse 1976, and Cummins 1975,
all conveniently collected in Sober 1984b ), but that some of these things
6. There may be some disagreement about how best to desaibe the function of this
primitive sensory system. Does it have the function of indicating the location, direction, or
whereabouts of anaerobicconditions? Or does it , perhaps, have the function of indicating
the Earth' s magnetic polarity (which in turn indicatesthe direction of anaerobicconditions)?
In Dretske 1986 I desaibed this as an " indetenninacy" of function. As long as this indeterminacy
exists, there is, of course, an associatedindetenninacy in what the system represents.
I return to this point later.
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'
have functions - functions , like those of the bacterium s magnetic sense or
'
the moth s auditory sense, to be discovered(not invented or assigned)seems evident not only &om a common - sense standpoint but also &om the
practice, if not the explicit avowals , of biologists and botanists .
This is, nevertheless , a controversial topic , at least among philosophers
(see, e.g ., Dennett 1987 ), and I do not wish to rest a case for a philosophical
thesis on what seems evident to common sense or what is taken for
granted by biologists . So for the moment I take the biological examples as
more or less (depending on your point of view ) plausible illustrations of
intrinsic functions - plausible examples, therefore , of sensory systems that ,
by having such functions , qualify as natural systems of representation . As
we shall see later (chapter 4), the case for representational systems of Type
III will rest on quite different sorts of functions : those that are derived , not
&om the evolution of the species, but &om the development of the individual
. Nevertheless, it is useful to think. if only for illustrative purposes, about
the way certain indicator systems developed , in the evolutionary history of
a species, to serve the biological needs of its members. It should be
understood , though , that my use of such examples is merely an expository
convenience . The argument that there are functions of the kind required for
Type III systems, hence an argument for the e.ristenceof Type III systems,
systems with a natural power of representation , remains to be made.
3.5 Intentionality : Misrepresentation7
Philosophers have long regarded intentionality as a mark of the mental .
One important dimension of intentionality is the capacity to misrepresent ,
the power (in the case of the so-called propositional attitudes ) to say or
mean that P when P is not the case. The purpose of this section is to
describe how systems of representation , as these have now been characterized , possess this capacity and, hence, exhibit some marks of the mental .
Two other important dimensions of intentionality will be discussed in the
following section.
Before we begin , it is perhaps worth noting that , since systems of Types
I and II derive their representational powers , including their power to
misrepresent , from systems (typically humans) that already have the full
range of intentional states and attitudes (knowledge , purpose , desire, etc.),
their display of intentional characteristics is not surprising . As we shall see,
the traces of intentionality exhibited by such systems are merely reflections
of the minds , our minds , that assign them the properties , in particular the
7. The material in this section is based on Dretske 1986. That work. and in fact this entire
chapter, was heavily influenced by the important work of Starnpe (1975, 1977), Millikan
(1984, 1986), Enc (1979, 1982), and Fodor (1984, 1987a). Also seePapineau(1984).
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functions, from which they derive their status as representations
. This is
not so, however, for systemsof Type III. If there are such systems, their
intentionality will not be a thing of our making. They will have what
Haugeland (1981b) calls original intentionality and Searle(1980) calls intrinsic
intentionality .
The first aspect of intentionality to be describedis the capacity some
systemshave to representsomething as being so when it is not so- the
. It may be thought odd to accentthe negative in
power of misrepresentation
this way, odd to focus on a system's ability to get things wrong - on its
vices, as it were, insteadof its virtues. There is, though, nothing backward
about this approach. The ability to correctly representhow things stand
elsewherein the world is the ability of primary value, of course,but this value
adheresto representationsonly insofar as the representationin question is
the sort of thing that canget things wrong . In the game of representation,
the game of " saying" how things stand elsewherein the world , telling the
truth isn' t a virtue if you cannotlie. I have already said that indication, as I
am using this word, and as Grice used the idea of natural meaning,
describesa relation that cannot fail to hold between an indicator and what
it indicates. There can be no misindication. If the gas tank is empty, the
gaugecannot, in this senseof the word, indicate that it is full. This is not to
say that someonemight not take the gauge as indicating a full tank. It is
only to say that the gauge does not, in fact, indicate a full tank. Since
indicators cannot, in this sense, fail to indicate, they do not possessthe
'
capacity of interest: the power to get things wrong . Theydon t get things
.
We
wrong
get things wrong by (sometimes) misreading the signs, by
'
taking them to indicate something they don t. What we are after is the
power of a system to say, mean, or represent(or, indeed, take) things as P
whetheror not P is the case
. That is the power of words, of beliefs, of
the
that
mindshave- and that, therefore, is the power
thought
power
we are seeking in representationalsystems. Whatever word we use to
describethe relation of interest (representation? meaning?), it is the power
to misrepresent
, the capacity to get things wrong, to say things that are
not true, that helpsdefinethe relation of interest. That is why it is important
to stressa system's capacityfor misrepresentation
. For only if a systemhas
this capacity does it have, in its power to get things right , something
. That is why the capacity to misrepresentis an
approximating meaning
of
important aspect intentionality and why it figures so large in the philosophy of mind and the philosophy of language.
For this reasonit is important to rememberthat not every indicator, not
even those that occur in plants and animals, is a representation. It is
essentialthat it be the indicator'sfunction- natural (for systemsof Type III )
or otherwise (for systemsof Type II )- to indicate what it indicates. The
width of growth rings in trees growing in semi-arid regions is a sensitive

66

Chapter 3

rain gauge, an accurateindication of the amount of rainfall in the year
correspondingto the ring . This does not mean, however, that these rings
the amount of rainfall in eachyear. For that to be the case, it would
represent
be necessarythat it be the function of these rings to indicate, by their
width , the amount of rain in the year correspondingto eachring .8 This, to
say the least, is implausible- unless, of course, we start thinking of the
rings as an RS of Type II. We, or botanists, might usethese rings to learn
about past climatic conditions. Should this happenin someregular, systematic
way, the rings might take on some of the properties of an instrument
or gauge (for the people who use them this way). Insofar as these rings
startfunctioningin the information-gathering activities of botanistsasa sign
of past rainfall, they may, over time, and in the botanical community,
acquire an indicator function and thereby assumea genuine representationa
(of Type II ) status. At least they might do so for the botanistswho
usethem this way . But this is clearly not an RSof Type III. Though. there is
something in the tree, the width of the fourteenth ring, that indicatesthe
amount of rainfall fourteen years ago, it is implausibleto supposeit is the
'
ring s function to indicate this. The variablewidth of the rings is merely the
effect of variable rainfall. The distensionof an animal's stomachis, likewise,
an indicator of the amount of food the animalhaseatenand (for this reason,
perhaps) an indicator of the amount of food available in its environment.
But this is surely not the function of a distendedstomach.
This point is important if we are to understandthe way RSsmanageto
misrepresentthings. The capacity for misreprentation is easy enough to
understandin systemsof Type I. For here the power of the elementsto
misrepresentdependson our willingness and skill in manipulating them in
accordancewith the (indicator) functions we have assignedthem. Since I
am responsiblefor what the coins and the popcorn in my basketballgame
stand for, since I assignedthem their indicator function, and since I am
responsiblefor manipulating them in accordancewith this function, the
arrangementof coins and popcorn canbe madeto misrepresentwhatever I,
deliberately or out of ignorance, make them misrepresent. Their misrepresentat
are really my misrepresentations
.
Misrepresentationin systemsof Type II is not quite so simple an affair,
but, once again, its occurrenceultimately traces to whoever or whatever
'
assignsthe functions that determine the systems representationalefforts.
Sincethere is no such thing as a misindication, no such thing as a natural
'
sign s meaning that something is so when it is not so, the only way a
system of natural signs can misrepresentanything is if the signs that serve
as its representationalelementsfail to indicate something they are supposed
's (1977 ideathat the
8. Fodor(1984
) makesthis pointagainstStampe
)
ringsin a tree
sense
1986for a reply.
, in therelevant
, thetree's age.SeeStampe
represent
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to indicate. And what they aresupposed
to indicate is what we, for purposes
of our own, and independentof a sign' s successin carrying out its mission
on particular occassions
, regardthem as having (or give them) the job of
.
Without
us
there
are no standardsfor measuringfailure, nothing the
doing
system fails to do that it is supposedto do. Although the actual failures
aren't our failures, the standards(functions) that make them failuresare our
standards. Putting chilled alcohol in a glass cylinder doesn't generate a
misrepresentationunless somebody calibrates the glass, hangs it on the
wall, and calls it a thermometer.
Only when we reachRSsof Type III - only when the functions defining
what a systemis supposedto indicateare intrinsic functions- do we find a
source
, not merely a reflection, of intentionality . Only here do we have
systemssufficiently self-containedin their representationalefforts to serve,
in this one respectat least, as models of thought, belief, and judgment.
A system could have acquiredthe functionof indicating that something
was F without , in the presentcircumstances
, or any longer, or perhapsever,
being able to indicate that something is F. This is obvious in the caseof a
Type II RS, where, by carelessassembly, a device can fail to do what it was
'
designedto do. As we all know, someshiny new appliancesdon t work the
way they are supposedto work. They neverdo what it is their function to
do. When what they are supposed to do is indicate, such devices are
doomed to a life of misrepresentation
. Others leave the factory in good
condition but later wear out and no longer retain the power to indicate
what it is their function to indicate. Still others, thought they don' t wear
out, are usedin circumstancesthat curtail their ability to indicatewhat they
were designed to indicate. A compassis no good in a mineshaft, and a
thermometer isn't much good in the sun. In order to do what they are
supposedto do, care has to be taken that such instrumentsare used when
and where they can do their job .
The sameis true of RSsof Type III. Supposea primitive sensoryability
evolves in a speciesbecauseof what it is capableof telling its possessors
about somecritical environmentalcondition F. Let us assume
, for the sake
of the example, that the mannerin which this indicator developed, the way
it was (becauseof its critical role in delivering neededinformation) favored
by the forces of selection, allows us to say that this indicator has the
function of indicating F. Through somereproductiveaccident, an individual
memberof this species(call him Inverto) inherits his F-detector in defective
(let us supposeinverted) condition. Poor Inverto has an RS that always
misrepresentshis surroundings: it representsthings as being F when they
are not, and vice versa.9 Unlesshe is fortunate enough to be preservedin
9. An artiAcialapprox
.imation
of thissituation
occurred
whenR. W. Sperry(1956
) andhis
associates
rotated
, by surgicalmeans
, theeyeballof a newtby 180. Thevisionof the
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someartificial way- unless, that is, he is removed from a habitat in which
the detection of Fs is criHcal- Inverto will not long survive. He emerged
defecHve from the factory and will soon be discarded. On the other hand,
his cousins, though emerging from the factory in good condiHon, may
simply wear out. As old age approaches, their RSs deteriorate, progressively
losing their ability to indicate when and where there is an F. They
retain their funcHon, of course, but they lose the capacity to perform that
funcHon. Mis representaHon becomesmore and more frequent until, inevitably
'
, they shareInverto s fate.
And , Anally, we have the analogue, in a Type III system, of an instrument
- the
used in disabling circumstances
compassin a mineshaft, for
instance. Consider a sensiHve biological detector that, upon removal from
the habitat in which it developed, flourished, and faithfully serviced its
'
possessors biological needs, is put into circumstancesin which it is no
longer capableof indicating what it is supposedto indicate. We earlier
considered bacteria that relied on internal detectors (magnetosomes
) of
magneHcnorth in order to reachoxygen-free environments. Put a northern
bacteriuminto the southernhemisphereand it will quickly destroy itself by
'
swimming in the wrong direcHon. If we suppose(we neednt ; seefootnote
6) that it is the funcHon of these internal detectors to indicate the whereabouts
of anaerobiccondiHons, then misrepresentaHon occurs- in this case
with fatal consequences
.
Put a frog in a laboratory where carefully produced shadows simulate
edible bugs. In theseunnatural circumstancesthe frog' s neural detectorsthose that have, for good reason, been called "bug detectors" - will no
longer indicate the presenceor the 10caHon of bugs. They will no longer
indicate this (even when they are, by chance, causedto Are by real edible
in the requisite way on the
bugs) becausetheir acHvity no longer depends
of
edible
.
a
into
the laboratory is like taking a
presence
bugs Taking frog
compassdown a mineshaft: things no longer work the way they are
animalwaspennanentlyreversed
. As Sperrydesaibesit: 'When a pieceof bait washeld
abovethe newt's headit would begindigging into the pebblesandsandon the bottomof
the aquarium
. Whenthe lure waspresentedin front of its head
, it would turn aroundand
startsearching
in the rear: '
It shouldbe notedthat onedoesn't disablean indicatormerelyby reversingthe codeletting b (fonnerlyindicatingB) indicateA anda (fonnerlyindicatingA ) indicateB. As long
asthisreversalis systematic
, thechangeis merelya changein the way informationis being
coded, not a changein the informationbeing coded. But thoughA and B are still being
indicated(by b anda respectively
), they are, afterthe inversion
, no longerbeingaccurately
unlessthereis a corresponding
represented
) in theway therepresentational
change(inversion
elements(a andb) functionin the restof the system
. This is what did not happenwith the
newt. It still got the informationit needed
, but asa resultof the codingchangeit misrepresented
the conditionsin its environment
.
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supposedto work. Indicators
stop indicating. If we suppose, then, that it is
the function of the frog' s neural detectorsto indicate the presenceof edible
bugs, then, in the laboratory, shadowsare misrepresentedas edible bugs.
The frog has an analogueof a false belief. ! 0 Occasionally, when an edible
bug flies by , the frog will correctly representit as an edible bug, but this is
dumb luck. The frog has the analogueof a true belief, a co" ect representation
, but no knowledge
, no reliablerepresentation.Taking a compassdown
a mineshaftwill not changewhat it " says" (namely, that whichever way the
needlepoints is geomagneticnorth), but it will changethe reliability, and
(often enough) the truth , of what it says. Likewise, taking a frog into the
"
"
laboratory will not changewhat it thinks, but it will changethe number
of times it truly thinks what it thinks.
All this is conditional on assumptionsabout what it is the functionof an
indicator to indicate. Upon realizing that a typical fuel gauge in an automobile
cannot distinguish between gasoline and water in the tank, one could
insist that it is the gauge's function to register not how much gasoline is
left in the tank but how much liquid is left in the tank. It is our job, the job
of those who use the gauge, to seeto it that the liquid is gasoline. If this is
indeed how the function of the gauge is understood, then, of course, the
gauge does not misrepresentanything when there is water in the tank. it
correctly representsthe tank as half full of liquid. And a similar possibility
exists for the frog . If the function of the neural detectorson which the frog
dependsto find food is merely that of informing the frog of the whereabouts
of small moving dark spots, then the frog is not misrepresentingits
surroundingswhen, in the laboratory, it starvesto death while flicking at
shadows. For the internal representationtriggering this responseis perfectly
accurate. It indicateswhat it is supposedto indicate: the presenceand
whereaboutsof small, moving dark spots. The shadowsare small moving
dark spots, so nothing is being misrepresented
.
on
:
two
Misrepresentation depends
things the conditionof the world
and
the
that
world
is represented.The latter, as we
way
being represented
have.seen, is determined, not by what a system indicatesabout the world ,
but by what it has the function of indicating about the world. And as long
as there remainsthis indeterminacy of function, there is no clear sensein
which misrepresentationoccurs. Without a determinatefunction, one can,
as it were, always exoneratean RS of error, and thus eliminate the occurrenceof misrepresentation
to be indicating,
, by changingwhat it is supposed
it
what
is
its
to
It
indicate.
is
this
by changing
function
indeterminacythat
10. But not a real false belief, because, as we shall see in the next chapter, beliefs are more
than internal representations. They are internal representations that help explain the
behavior of the system of which they are a part.
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Dennett ( 1987 ) dramatizes in his arguments against the idea of original or
intrinsic intentionality .
What this shows is that the occurrence of misrepresentation depends on
there being some principled , nonarbitrary way of saying what the indicator
function of a system is. In systems of Types I and II there is no special
problem because we are the source of the functions . We can, collectively as
it were , eliminate this indeterminacy of function by agreeing among ourselves
or by taking the designer' s and the manufacturer' s word as to what
the device is supposed to do . If a watch is really a calendar watch , as
advertised , then it is supposedto indicate the date. It " says" today is the
fourth day of the month . It isn' t. So it is misrepresenting the date. Case
closed.
The case is not so easily closed in systems of Type III . It can only be
successfully closed when internal indicators are harnessed to a control
mechanism. Only by using an indicator in the production of movements
whose successful outcome depends on what is being indicated can this
functional indeterminacy be overcome , or so I shall argue in chapter 4.

3.6 Intentionality: Reference
and Sense

If an RS has the function of indicating that 5 is F, then I shall refer to the
"
"
proposition expressedby the sentence 5 is F as the contentof the representatio
. There are always two questionsthat one can askabout representationa
contents. One can ask. Arst, about its reference
----the object, person
,
or condition the representationis a representationof. Second, one can ask
about the way what is representedis represented.What does the representation
to say or
say or indicate (or, when failure occurs, what is it supposed
indicate) about what it represents
? The secondquestion is a question about
what I shall call the senseor meaningof the representationalcontent. Every
representationalcontent has both a senseand a reference, or, as I shall
sometimesput it , a topic and a comment- what it says(the comment) and
what it says it about (the topic). These two aspectsof representational
or
systemscapture two additional strands of intentionality : the aboutness
of an intentional stateand (when the intentional state hasa propositional
reference
content) the intensionalityspelled with an " s" ) of sentential expression
of that content.
Nelson Goodman (1976) distinguishedbetween pictures of black horses
and what he called black-horse pictures. This is basically my distinction
between topic and comment. Black-horse pictures represent the black
horses they are picutres of as black horses. Imagine a black horse photographed
at a great distance in bad light with the cameraslightly out of
focus. The horseappearsas a blurry spot in the distance. This is a picture of
a black horse, but not what Goodman calls a black-horse picture. When
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invited to see pictures of your mend ' s black horse, you expect to see, not
only pictures of a black horse, but black - horse pictures - pictures in which
the denotation , topic , or reference of the picture is identifiably a black
horse - or , if not a blackhorse, then at least a horse or an animal of some sort.
Not all representations are pictorial . Many representations are not
expected , even under optimal conditions , to resemble the objects they
represent . Language is a case in point , but even in the case of Type II RSs it
is clear that ringing doorbells do not resemble depressed door buttons (or
people at the door ) and that fuel gauges (at least the old -fashioned kind ) do
not resemble tanks full of gasoline . And if , as seems likely , there is in a
'
wolf s skull some neural representation of the wounded caribou it so
relentlessly follows (ignoring the hundreds of healthy animals nearby ), this
'
representation of the caribou s condition , position , and movements does
not actually resemble, in the way a photograph or a documentary 6lm
might resemble, a terrified caribou . A picture , though , is only one kind of
representation , a representation in which information about the referent is
carried by means of elements that visually resemble the items they represent
. A nonpictorial representation , however , exhibits the same dimensions.
It has a reference and a meaning , a topic and a comment . My fuel gauge is
not only a representation of an empty gasoline tank; it is also (when things
are working right ) an empty -tank representation . That the tank is empty is
what it indicates , the information it carries, the comment it makes, about
that topic . My gas tank is also very rusty , but the gauge does not comment
on this feature of its topic .
'
The wolf s internal representation of a sick caribou mayor may not be a
sick and fleeing -caribou representation , but it certainly is a representation
of a sick, fleeing caribou . How the neural machinery represents what it
represents is, to some degree, a matter of speculation , a matter of divining
what the patterns of neural activity in the wolf ' s brain indicate about the
caribou and (since we are talking about representations
) what , if anything , it
is the function of these sensory - cognitive elements to indicate about prey .
Does the wolf really represent caribou as caribou? Sick and lame caribou as
sick and lame? If it turns out (it doesn' t ) that the wolf cannot distinguish a
caribou Horn a moose, the answer to the first question is surely No . Perhaps
the wolf merely represents caribou as large animals of some sort . Or merely
as food . But the point is that unless the wolf has some means of representing
comparatively defenseless caribou - a way of commenting on these
creatures that is, for practical wol6sh purposes, extensionally equivalent to
caribou- its relentless and unerring pursuit
beinga (comparatively) defenseless
of comparatively defenseless caribou is an absolute mystery , like the flawless
performance of an automatic door opener that has nothing in it to
signal (indicate ) the approach of a person or an object . There has to be
"
"
something in there that tells the door opener what it needs to know in
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order for it to do what it does- to open the door when someone approaches.The sameis true of the wolf .
Our ordinary descriptionsof what animals(including people) see, hear,
smell, feel, know, believe, recognize, and rememberreflect the distinction
between a representations topic and its comment. This, I think, lends
support to the idea that a cognitive system is a representationalsystem of
some kind, presumably a system of Type III. We say, for example, that
Clyde can see a black horse in the distance without (for various reasons
having to do either with the great distance, the camouflage, the lighting , or
the fact that Clyde forgot his glasses
) its lookinglike a black horse to Clyde,
without its presenting (as some philosophers like to put it ) a black-horse
. Clyde doesn't know what it is, but he thinks it might be the
appearance
brown cow he hasbeenlooking for. In talking this way, and it is a common
'
way of talking, we describewhat Oyde s representationis a representationof
'
(a blackhorse) and say how he representsit (as a brown cow). In Goodmans
language, Clyde hasa brown cow representationof a black horse. At other
times perhapsall we can say about how Clyde representsthe black horse is
as somethingin the distance. This may be the only comment Clyde' s
'
representationalsystem is making about that topic. This isn t much different
'
from a cheap scales representing a 3.17-pound roast as weighing
somewherebetween 3 and 4 pounds. It is a rough comment on a perfectly
determinatetopic.
'
Clyde s perceptualrelationship to the black horse with a fuel
Compare
' s relation
to a full tank of gasoline. When things are working properly
gauge
, the gauge carriesinformation about the tank: the information that it
is full. Sinceit is the gauge's assignedfunction to deliver this information, it
representsthe tank as full. It does not, however, carry information about
which tank is full. Normally , of course, an automobile comesequippedwith
only one gasolinetank. The gauge is connectedto it. There is no reasonto
commenton which topic (which tank) the gauge is making a remarkabout,
sincethere is only one topic on which to comment and everybody knows
this. Suppose, however, there were several auxiliary tanks, with some
mechanismletting the gauge systematicallyaccessdifferent tanks. Or suppose
we were to connect( by radio control, say) Clyde's gauge to my tank.
In this casethe representationwould have a different referent, a different
" "
'
topic, but the samecomment. The gauge would say not that Clyde s tank
was full but that my tank was full. The fact that it was saying this, rather
than somethingelse, would not be evident from the representationitself, of
course. But neither is it evident from Clyde's representationof the black
horse that it is, indeed, a representationof a black horse. To know this one
needsto know, just as in the caseof the gauge, to what Clyde is connected
in the appropriate way. Examining the representationitself won' t tell you
what condition in the world satisfiesit , what condition would (were it to
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obtain) makethe representationan accuraterepresentation. For this one has
'
to look at the wiring . In Clyde s case, there being no wires connectinghim
to the black horse, you have to look at the connectionsthat do establish
which topic his representationis a representationof. In the caseof vision,
that connection is pretty clearly, in most normal cases
, whatever it is from
which the light (entering Clyde' s eyes) is reflected.I I
The job of gauges and instruments is to carry information about the
items (tanks, circuits, shafts, etc.) to which they are connected, not information
about which item it is to which they are connected. So it is with
pictures and most other forms of representation. Perceptualbeliefs of a
certain sort- what philosopherscall dere beliefs(e.g ., that is moving)- are
often assilent asgaugesabout what it is they represent, about what topic it
is on which they comment, about their reference
. Clyde can seea black horse
in the distance, thereby getting information about a black horse(say, that it
is near a barn), without getting the information that it is a black horsewithout , in other words, seeingwhat it is. Justasa gaugerepresentsthe gas
level in my tank without representingit as the amount of gas in my tank,
Clyde can have a belief about (a representation of ) my horse without
believing that it is (without representingit as) my (or even a) horse.
A great many representationalcontents are of this dere variety. There is
a representationof the tank as being half full, of an animal as being lame or
sick, of a doorbutton as being depressed
, of a cat as being up a tree (or of a
cat and of a tree as the one being up the other). These are called de re
contents becausethe things (re) about which a comment is made is determined
by nonrepresentationalmeans, by meansother than how that item is
represented. That this is a picture, a photographic representation, of Sue
Ellen, not her twin sister Ellen Sue, is not evident- indeed (given that they
are identical twins) not discoverable- from the representationitself, from
the way she is represented.One has to know who was standing in front of
the camerato know who it is a picture of, and this fact cannot be learned
(given the twin sister) from the picture itself. If causaltheories are right
(see, e.g ., Stampe 1977), the reference of such representationswill be
determinedby causalrelations: that object, condition, or situation which is,
as Sue Ellen was, causally responsiblefor the properties possessedby the
representation(e.g ., the color and distribution of pigment on the photographic
paper).
Though most representationsof Type II have a de re character, there are
ready examplesof comparatively simple systemshaving a dedictacontent,
a content whose referenceis determinedby how it is represented.Imaginea
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detector whose function it is to keep track of things as they pass it on an
'
assembly line and to record each thing s color and ordinal position . At the
time it is registering the color (red ) and the position (fourth ) of delta, it can
be said that this mechanism provides a de re representation of delta as red
and as the fourth item to pass by . The reference is delta because that is the
item on the assembly line that the detector is currently monitoring (to
which it is causally connected ), and the meaning or sense is given by the
"
"
expression is red and number four because that is what the detector
indicates , and has the function of indicating , about the items it is presently
scanning . At a later time , though , a time when the apparatus is no longer
directly recording facts about delta , its representation of the fourth item as
red changes its character. Its reference to delta , its representation of delta ,
now occurs via its description of delta as the fourth item . At this later time ,
'
delta s color is relevant to the determination of the correctness of the
only insofar as delta was the fourth item on the assembly line .
representation
'
If it wasn t , then even if delta was the item the detector registered (incorrectly
'
) as the fourth item , delta s color is irrelevant to the correctness of
the representation . It is the fourth item, not delta, that has to be red in order
for this (later ) representation to be correct . Compare my belief , one day
later , that the fourth person to enter the room was wearing a funny hat. If I
retain in memory no other description capable of picking out who I believe
to have been wearing a funny hat (as is the case with our imagined
detector ), then this later belief , unlike the original belief , is a belief about
whoever was the fourth person to enter the room . I may never have seen,
never have been causally connected to , the person who makes this belief
true .
One can go further in this direction of separating the reference of a
representation from the object that is causally responsible for the representation
by equipping an RS with projectional resources, with some means
of extrapolating or interpolating indicated patterns . Something like this
would obviously be useful in a representation -driven control system that
"
"
had a need to act in the absence of Ann information . Imagine our
detector , once again, given the function of simultaneously monitoring
items on severalassembly lines, recording the color and the ordinal value of
each, and, on the basis of this information , making appropriate adjustments
in some sorting mechanism. Think of it as an overworked device for
"
"
weeding out rotten (nonred ) apples. Since attention paid to one line
"
"
the others , the device must guess about items it fails to
ignoring
requires
"
"
observe , or else a switching mechanism can be introduced that allows the
detector to withdraw continuous attention from a line that exhibits a
"
"
sufficiently long sequence of red apples. A safe line will be sampled
'
intermittently , at a frequency of sampling determined by the line s past
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"
an eye on" the lines that have poor
safety record. The detector
keeps
"
"
performancerecords, and infers that the appleson good lines are OK. If
things are working reasonably well, this device producesa printed record
containing representationsof applesit hasnever inspected. This device has
the function of indicating something about objects to which it is never
causallyrelated.
It is not hard to imagine nature providing animalswith similar cognitive
. Donald Griffin (1984), drawing on the work of ] . L. Gould (1979,
resources
1982), describesthe way honeybeesperform a comparablepiece of extrapolation
. Honeybeeswere offered a dish of sugar water at the entranceof
their hive. The dish was then moved a short distanceaway, and the bees
managedto And it. This was continued until , when the feeder was more
than 100 or
metersfrom the hive, the beesbegan waiting for the dish
beyond the spot where it had last been left, at what would be the next
from the last location). The bees,
logical stopping "place (20 tometers
realized
that
this splendidnew food source
Griffin observes, seemto have
"
moves and that to And it again they should fly farther out from home (pp.
206- 207). The benefits of such extrapolative mechanismsare obvious.
Aside from the search technique of the bees, an animal without beliefs
(whether we call them anticipations, expectations, or fears) about the next
A will not survive long in an environment where the next A can be
dangerous.
Much more can, and should, be said about the referenceor topic of a
representation. But it is time to turn to its senseor meaning, how it represents
what it represents
, the comment it makes on that topic. All systems
of representation, whatever type they happen to be, are what I
. By this I mean that a system can represent
shall call properly specific
call
it
s
as
)
having the property F without representing it as
something (
even
though everything having the first property
having the property G
hasthe second, even though every F is G. Even if the predicateexpressions
" F" and " G" are coextensional
(correctly apply to exactly the samethings),
't
an
that
RS will represents as F just becauseit
this doesn guarantee
versa
as
G
or
vice
). These extensionally equivalent expressions
(
representss
to
different
representationalcontents. This is
give expression quite
fact
about
a very important
representationalsystems. It gives their content
a Ane-grainednessthat is characteristicof intentional systems. It makes
. It is
verbal expressionsof their content intensionalrather than extensional
'
this feature, together with the systems capacity for misrepresentationand
the referenceor aboutnessof its elements, that many philosophersregard
as the essenceof the mental.
Representationalcontents exhibit this peculiar Ane-grainednessbecause
even when properties F and G are so intimately related that nothing can
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indicatethat somethingis F without indicating that it (or somerelated item)
'
is G, it can be the device s function to indicate one without its being its
function to indicate the other.12Nothing can indicate that .r is red unlessit
'
thereby indicates that .r is colored, but it can be a devices function to
indicate the color of objects (e.g. that they are red) without its being its
function to indicate that they are colored.
The specificity of functions to particular properties, even when these
relatedin ways (e.g., by logical or nomological relations) that
propertiesare
'
's
one
being indicated without the other s being indicated, is easy
prevent
to illustrate with assignedfunctions, functions we give to instrumentsand
detectors. For here the assignmentof functions merely reflects our special
interest in one property rather than the other. If we are, for whatever
reason, interested in the number of angles in a polygon and not in the
number of sides, then we can give a detector (or a word) the function of
indicating the one without giving it the function of indicating the other
even though the detector (or word ) cannot success
fully indicate that someting is, say, a triangle without thereby indicating that it has three sides. We
can make something into a voltmeter (something having the function of
indicating voltage differences) without thereby giving it the function of
indicating the amount of current flowing even if , becauseof constant
resistance
, thesetwo quantitiescovary in somelawful way.
Though this phenomenonis easierto illustrate for Type I and Type II
systems, it can easily occur, or can easily be imagined to occur, in systems
of Type III. Dolphins, we are told, can recognize the shapesof objects
placedin their pool from a distanceof 50 feet. Apparently there is something
in the dolphin, no doubt something involving its sensitive sonar
apparatus, that indicates the shapesof objects in the water. But a dolphin
that can infallibly identify , detect, recognize, or discriminate(use whatever
cognitive verb you think appropriate here) cylinders from this distance
should not be credited with the ability to identify , detect, recognize, or
discriminate, say, red objects from this distancejust becauseall (and only )
the cylinders are red. If the fact that all (and only ) the cylinders are red is a
coincidence, of course, then something can indicate that X is a cylinder
without indicating that X is red. This follows from the fact that an indicator
on the shapeof X without exhibiting
could exhibit the requisitedependence
any dependenceon the color of X. But even if we supposethe connection
between color and shape to be more intimate, we can, becauseof the
different relevance of these properties to the well-being of an animal,
12. SeeEnc1982for furtherillustrationsof this. Encargues
, convindnglyto my mind, that
situationsby appealing
of logicallyequivalent
we candistinguishbetweentherepresentation
.
to (amongotherthings) the functionsof a system
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imagine a detector having the function of indicating the shape of things
without having the function of indicating their color . 13

3.7 Summary
The elements of a representational system, then, have a content or a
meaning, a content or meaning defined by what it is their function to
indicate. This meaning or content is a speciesof what Grice called nonnatural
meaning. These meanings display many of the intentional properties
of genuinethought and belief. If, then, there are systemsof Type III ,
and these are located in the heads of some animals, then there is, in the
heads of some animals (1) something that is about various parts of this
world , even those parts of the world with which the animal hasnever been
in direct perceptualcontact; (2) somethingcapableof representingand, just
as important, misrepresenting
those parts of the world it is about; and (3)
something that has, thereby, a contentor meaning(not itself in the head, of
course) that is individuated in something like the way we individuate
thoughts and beliefs.
13. Taylor (1964, p . 150) notes that an experimenter can condition an animal to respond to
red objects without conditioning it to respond to objects that differ in color from the
experimenter's tie (which is green). He takes this to be a problem for how the property to
which behavior is conditioned is selected. It should be clear that I think the answer to
Taylor' s problem lies, at least in part, in an adequatetheory of representation, one that can
distinguish between the representationof X as red and X as not green.

Chapter 4
The Explanatory Role of Belief

Arm strong ( 1973 ), following Ramsey ( 1931 ), has described beliefs as maps
by means of which we steer. In the last chapter , we examined the maplike
character of representations - the way they indicate , or have the function
'
of indicating , the content and the nature of one s surroundings . But beliefs
are not merely maps; they are maps by meansof which we steer. And if this
metaphor is to have any validity , as I think it does, then what makes the
map a map the fact that it supplies information about the terrain through
which one moves - must , in one way or another , help to determine the
'
direction in which one steers. If a structure s semantic character is unrelated
to the job it does in shaping output , then this structure , though it may be a
representation , is not a belief . A satisfactory model of belief should reveal
the way in which what we believehelps to determine what we do.
The job of this chapter is to supply this account , to show that there are
somerepresentations whose role in the determination of output , and hence
in the explanation of behavior , is shaped by the relations underlying its
representational content or meaning . Such representations , I submit , are
beliefs.

4.1 TheCausalRoleof Meaning
Somethingpossessingcontent, or having meaning, can bea causewithout
its possessingthat content or having that meaning being at all relevant to
'
its causal powers. A sopranos upper-register supplications may shatter
glass, but their meaningis irrelevant to their having this effect. Their effect
on the glasswould be the sameif they meant nothing at all or something
entirely different.
What is true of the soprano's acousticoutput is true of reasons- those
content-possessingmental states (belief, desire, fear, regret) we invoke to
explain one another's behavior. We can, following Davidson (1963), say
that reasonsare causes
, but the problem is to understandhow their being
reasonscontributes to, or helps explain, their effects on motor output . It
has been pointed out often enough that although reasonsmay causeus to
behave in a certain way, they may not, so described
, explain the behavior
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they cause(McGinn 1979; Mackle 1979; Honderich 1982; Robinson 1982;
Sosa 1984; Skillen 1984; Follesdal 1985; Stoutland 1976, 1980; Tuomela
1977). McGinn (1979, p. 30) puts it this way: "To defend the thesis that
, we need to show that they
citing reasonscan be genuinely explanatory
can explain when describedas reasons
." The fact that they have a content,
the fact that they have a semanticcharacter, must be relevant to the kind of
effects they produce. If brain structurespossessingmeaning affect motor
'
output in the way the sopranos acousticproductions affect glass, then the
of these neural structures is causally inert. Even if it is there, it
meaning
doesn't do anything. If having a mind is having this kind of meaning in the
head, one may as well not have a mind.
Haugeland(1985, p. 40) notes that this problem is merely a reenactment
within a materialistic framework of an old problem about mind-body interaction
. Materialists think to escapethis difficulty by claiming that a
thought, like everything else, is merely a physical object- presumably(in
the caseof a thought) a neural state or structure. That may be so, of course,
but what about the meaningsof thesephysical structures? Are they, like the
mass, charge, and velocity of objects, properties whose possessioncould
make a difference, a causaldifference, to the way these neural structures
interact? If meaning, or something's having meaning, is to do the kind of
work expectedof it - if it is to help explain why we do what we do- it
must, it seems, influence the operation of those electrical and chemical
mechanismsthat control musclesand glands. Just how is this supposedto
work? This, obviously, is as much a mystery as the interaction between
mind stuff and matter.
My task is to show how this embarrassmentcan be avoided within a
materialist metaphysics. I will not try to show, of course, that meanings
themselves
are causes
. Whatever elsea meaningmight be, it certainly is not,
like an event, a spatio-temporal particular that could causesomething to
happen. It is, rather, an abstractentity , something more in the nature of a
universal property such as rednessor triangularity. Trying to exhibit the
causalefficacy of meaning itself would be like trying to exhibit the causal
efficacy of mankind, justice, or triangularity. No , in exploring the possibility
of a causalrole for meaning one is exploring the possibility, not of
'
meaningitself being a cause, but of a things havingmeaningbeing a causeor
of the fact that somethinghas meaningbeing a causallyrelevant fact about
the thing. In considering its effect on the glass, is the sound's having a
'
meaning a causallyrelevant fact about the sound? Is it the sounds having
meaningthat explains, or helps explain, why it broke the glass?
We will see that there are someprocesses- those in which genuine
'
cognitive structuresare developed- in which an elements causalrole in
the overall operation of the systemof which it is a part is determinedby its
indicator properties, by the fact that it carries information. The element
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does this because it indicates that. This connection between a structure ' s
meaning and its causal role , though not direct , is, I shall argue, the connection
that underlies the explanatory role of belief . Beliefs are representational
structures that acquire their meaning , their maplike quality , by
actually using the information it is their function to carry in steering the
!
system of which they are a part .
We are, remember , looking for an explanatory role for belief and, hence,
an explanatory role for the semantic properties of a structure . If a symbol ' s
'
meaning is correlated with the symbol s physical properties - if theseman tics of symbols is faithfully reflected in their syntax , plus or minus a bit , as
Fodor ( 1980 ) puts it - then meanings may turn out to be predictively
useful without being explanatorily relevant . If I know that the high note is
the only passage in the aria that has a certain meaning , I can predict that the
glass will shatter when a passage with a certain meaning is sung . The fact
that the words have this meaning , however , will not explain why the glass
shattered. Rather, a sound ' s having a certain meaning will co- occur with
'
something else (that sound s having a sufficient pitch and amplitude ) that
does explain this physical effect. It may even turn out , if the semantic
features co- occur often enough with the right syntactic features, that useful
generalizations (useful for predictive purposes ) can be formulated in semantic
terms. It may even be useful , perhaps even essential for methodological
purposes, to catalog or index the causally relevant formal properties of our
internal states in terms of their causally irrelevant meanings (see, e.gLoar
1981; Pylyshyn 1984 ). But this , even if it turns out to be a fact, will not
transform meaning into a relevant explanatory notion . If beliefs and desires
explain behavior in this way , then what we believe and desire (the content of
our beliefs and desires), however useful it might be for predicting what we
are going to do , will not be a part of the explanation of what we do . What
will then be relevant are the physical properties of the things that have
these meanings , not the fact that they have these meanings . On this
account of the explanatory role of meaning , meaning would be as
relevant - i.e., wholly i" elevant- to explanations of human and animal
behavior as it now is to explanations in the sdence of acoustics.
This , of course, is predsely why computer simulations of mental pro cesses sometimes appear to be more than they are, why it sometimes
1. I will be developinga versionof what Stich (1983) calls the strongRepresentational
Theory of the Mind. His aiticisms of this theory are often basedon its uselessness
to
abouthumanbehavior
. Suchaiticismsof the
cognitivesciencein promotinggeneralizations
strongRTM are irrelevantto my project. Ordinarybelief(and desire
) attribution- what
- thoughit is in the business
StichcallsFolkPsychology
of explaining
behavior
, is notin the
business
of very generalapplication
(asis cognitivescience
) of lookingfor explanations
.
I shall return in due courseto other, more relevant
, aiticisms (e.g., the replacement
theories
.
) that Stichmakesof representational
argument
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appearsthat what a computer does with the symbols it manipulatesdepends
on what thesesymbolsmean. Though it canbe disputed, let us agree
that the symbolsa computermanipulateshavemeanings. If, then, we devise
a program for manipulating thesesymbols that preserves, in somerelevant
way, the semantic relations between their meanings, it will appear that
what these symbols mean makesa differenceto what happensto them. It
will appear, in other words, that what the computerdoes- what it displays
on the monitor, what it tells the printer to print , or, if we are dealing with a
robot, what motors and solenoidsit activates- is explicablein terms of the
meanings of the elements on which it operates. It will appear, in other
words, as though thesesymbolsmeansomething to thecomputer
. The robot
went therebecauseit thought this and wantedthat. This, of course, is an
illusion. It is an illusion that good programming is devoted to fostering.
What explainswhy the device printed "Yes" in responseto your questionis
not the fact that the computerknew this, thought that, had those factsin its
data base, made these inferences, or indeed understood anything about
what was happening. These semantic characterizationsof the machine's
internal operationsmay be predictively useful, but only because
, by deliberate
the
in
have
been
to
,
design
meanings question
assigned elements
which, in virtue of possessingquite different (but appropriately correlated)
'
'
properties, explain the machines output. In Dennett s familiar terminology,
the modem computer is a machine that is deliberately designed to make
adoption of the intentional stance, a stancewherein we ascribethoughts
and desires, a predictivelyuseful stance. The mistake lies in thinking that
2
anything is explainedby adopting this stancetowards suchmachines.
If this is the best that can be done for meaning and a good many
philosophers, for varying reasonsand to varying degrees, have concluded
that it is (see, e.gLoar 1981 Fodor 1980, 1987a; Pylyshyn 1984; Stich
1983; Churchland 1981; Dretske 19813}- then the case for beliefs and
desiresas explanatory entities in psychology is exactly as strong as the
casefor the explanatory role of meaning in the scienceof acoustics.
2. Searle(1980) has dramatized this point in a useful and (I think ) convincing way . Some of
'
Block s (1978) examples make a similar point . Dennett' s (1969) distinction between the
(mere) storage of information and its intelligent storage makes, I think, basically the same
point in a more oblique way . For more on the relevanceof meaning to the explanation of
machine behavior, seeDretske 1985, 1987; Haugeland 1985; Cummins 1987.
3. In Dretske 1981 I did not think that information, or (more carefully) a signal' s carrying
information, could itself be a causallyrelevant fact about a signal. I therefore defined the
causalefficacy of information (or of a signal' s carrying information) in terms of the causal
efficacy of those properties of the signal in virtue of which it carried this information. For
epistemological purposes(for purposesof defining knowledge) I think this characterization
will do, but I no longer think it sufficesfor understanding the role of belief or meaning in
the explanation of behavior. It makes meaning and information, and hence belief,
epiphenomenal.
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But something better can be done , and it is my purpose in this chapter to
'
do it - to describe the way those relations that underlie an element s
another situation
meaning , the relations that enable it to say something about
'
, figure in the explanation of the containing system s behavior . What
we need is an account of the way reasons, in virtue of being reasons, in
virtue of standing in semantically relevant relations to other situations ,
causally explain the behavior that they , in virtue of having this content ,
help to rationalize .
In pursuit of this end it is important that we avoid effects that are
achieved through the mediation of intermediate cognitive processes or
'
agents. So, for example , my automobile s gas tank gets filled with gasoline
when I , at the right time and place, make sounds with a certain meaning ,
"
"
when I say Fill it up , please. If I produce sounds with a substantially
'
different meaning , the tank doesn t get filled . And if , at a different time and
place, I produce" completely different" sounds with the same (or a similar )
meaning (e.g ., Benzina , per favore ), the same result is achieved. So it
looks like it is not the sounds I produce but their meaning that is having the
desired effect. It is what I say, not how I say it , that explains , or helps to
explain , why my gas tank gets filled .
I say we must avoid effects like this . The project is to understand how
'
something s having meaning could itself have a physical effect the kind
forms
of
behavior
for
most
effect
e.
.
muscular
contraction
of
) required
( g,
in
homunculi
the
aid
of
this
without
and to understand
intelligent
enlisting
centers
of
to
head
without
the
,
cognitive activity
hypothetical
appealing
who , like filling - station attendants , understand the meaning of incoming
signals. Meaning itself , not some convenient but purely hypothetical
understander -of -meaning, has to do the work . To introduce intermediaries
who achieve their physical effects (on motor neurons , say) by understanding
( = knowing the meaning of ) the stimuli impinging on them is to
interpolate into our solution the very mystery we are seeking to unravel .
For to speak of an understander -of -meaning is to speak of something
on which meaning , and differences in meaning , have an effect. An
understander - of -meaning is the problem , not something we can use in a
solution .
Earlier chapters have put us in a position to confront this problem with
some realistic hopes for progress . The chief result of chapters 1 and 2 was
that behavior , what we are trying to explain when we advert to such
content -bearing entities as beliefs and desires, is not the physical movements
or changes that are the normal product of behavior . What we are
trying to explain , causally or otherwise , is not why our limbs move but
why we move them .
So the explanandum , what is to be explained , is why some process
occurred , why (in the case of a structuring cause) M (rather than some
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other result) is being produced by an internal C. Furthennore, given the
resultsof chapter3, this causalrelationshipbetween C and M , if it is going
to be explained by something like the meaning of C, will have to be
explained by the fact that C indicates, or has the function of indicating,
how things stand elsewherein the world. It will not be enough merely to
have a C that indicatesF causeM . We want the fact that it indicatesF to be
an explanatorily relevant fact about C- the fact about C that explains, or
helps explain, why it causesM . What needsto be done, then, is to show
'
how the existence of one relationship, the relationship underlying C s
semanticcharacter, can explain the existenceof another relationship, the
causalrelationship (between C and M ) comprising the behavior inquestion
. With F standing for a condition that C indicates, what we need to
show is illustrated in figure 4.1.
recruited as a causeof M
Once Cisrecruited as a causeof Mand
F
what
it
indicates
about
C
because
of
acquires, thereby, the function of
F.
Hence
C
comes
to
, a
,
representF. C acquires its semantics
indicating
its
natural
moment
when
a
of
at
the
,
very
component4
genuine meaning
meaning (the fact that it indicates F) acquiresan explanatory relevance.
This, indeed, is why beliefs are maps by meansof which we steer. An
indicator element (such as C) becomesa representationby having part of
what it indicates(the fact that it indicatesF) promoted to an explanatorily
relevant fact about itself. A belief is merely an indicator whose natural
meaning has been converted into a fonn of non-natural meaningby being
given a job to do in the explanation of behavior. What you believe is
relevant to what you do becausebeliefs are precisely those internal structures
that have acquiredcontrol over output, and hencebecomerelevant to
the explanation of systembehavior, in virtue of what they, when perfonning satisfactorily, indicate about external conditions.
What we must do, then, is show how the explanatory relationship
'
'
depictedin figure 4.1, the relation between C s indicating F and C s causing
4. C will normally indicate a great many things other than F. Its indication of F is, therefore,
"
"
only one component of its natural meaning. Nonetheless, it is this single component that
'
status, to a form of non-natural meaning, becauseit is C s
is promoted to representational
indication of F, not its indication of (say) G or H, that explains its causing M . Hence, it
'
becomesC s function to indicate F, not G or H.
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M , can come about in somenatural way. Once this is done, we will have a
model of the way beliefs might figure in the explanationof behavior- and,
hence, a model of the way reasonscouldhelp to determine what we do.
The modesty (reflected in the qualifiers " might" and " could" ) is necessary
becausenothing has yet been said about the way desireand other motivational
states fit into this explanatory picture. We pick up the phone not
only becausewe think it is ringing but also becausewe want to answer it
when it rings. This is a topic for the following chapter.
Aside from this gap, however, there will doubtlessbe deeperquestions
about the adequacyof our account of belief. Even if it can be shown that
certaininternal indicatorscanacquirean indicator function, hencea meaning
or a content
, in the processby meansof which this content is maderelevant
to the explanation of behavior, it may be wondered whether such
simple,
almostmechanical
, modelsof belief could ever provide a realisticportrait of
the way reasonsfunction in everyday action. Can one really
supposethat
our ordinary explanationsof human behavior have this kind of tinker ,
toy
push-pull quality to them? Maybe for rats and pigeons it will do, but in
'
explaininga persons weekly attendanceat church, the sacrificesof a parent,
or an act of revenge are we really talking about the operation of internal
indicators? Indicators of what? Salvation? A divine being? An afterlife?
Justice?
This challenge- a very serious and understandable
challenge, even
among those who are otherwise sympatheticto naturalisticaccountsof the
mind- will be confronted (with what successI leave for others to
judge) in
the Analchapter. What we are after in the presentchapteris
somethingless
ambitious: an account, however oversimplified and crude it
might have to
be, of the basiccognitive building blocks. What we are after in this
chapter
and the next are the elementsout of which intentional systems, systems
whose behavior can be explained by reasons
, are constructed. How these
basic elements might be combined to give a more realistic
portrait of
intelligent behavior I leave for later.
4.2 Why MachinesBehavethe Way TheyDo
To illustrate the structure of relations depicted in figure 4.1, it is useful to
begin with simple artifacts. Though instruments and machinesdon' t have
beliefs and desires, much less do things because
of what they believe and
desire, they neverthelessdo things. And someof this behavior is
explicable,
indirectly at least, in a way analogousto the way we explain the behavior
of animals. Sincetheseexplanationsmakeessentialuseof the
purposesand
beliefs of those who construct and use the device, nothing of
deep philosophical interest- nothing that helps one understandthe ultimate nature
of purposeand belief- is revealedby the existenceof such
explanations.
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Nonetheless, there are certain revealing similaritiesbetween theseexplanations
and the ones that are of real interest, and it is to highlight these
similaritiesthat I begin with theseartificial examples.
In an earlier chapter I describedthe behavior of a thermostat. A drop
in room temperaturecausesa bimetallic strip in this instrument to bend.
Depending on the position of an adjustable contact, the bending strip
eventually closes an electrical' circuit. Current flows to the furnace and
ignition occurs. The thermostats behavior, its turning the furnaceon, is the
bringing about of furnaceignition by eventsoccurring in the thermostat
in this case(it may be different in other thermostats), the closureof a switch
by the movement of a temperature-sensitivestrip.
In askingwhy the device turned the furnaceon, we are askingwhy these
internal events- whatever, in detail, they happen to be- causedfurnace
ignition . As we saw in chapter 2, the drop in room temperature, though it
causedthe bimetallic strip to bend and, in this way, causedthe furnaceto
ignite, and though it may therefore be identified as the triggeringcauseof
this process(and, therefore, of the product of this process: furnaceignition ),
is not the structuringcauseof this behavior. The drop in room temperature
causesa C which(given the way things are wired) causesM . It , so to speak
,
initiates a processwhich has M as its outcome. But it does not causeC to
causeM . It does not, therefore, help us to understandwhy the thermostat
behavesthis way - why it turns the furnaceon rather than, say, opening
the garagedoor or starting the dishwasher.
But if the drop in room temperatureis not, in this sense, the cause(the
structuringcause) of thermostat behavior, if it did not causethe thermostat
to turn the furnaceon, what did? We did. The movement of the bimetallic
strip caused furnace ignition becausethat is the way it was designed,
manufactured
, and installed. We arrangedthings so that the movement of
this temperature-sensitivecomponentwould, dependingon the position of
an adjustable setting, close an electrical circuit to the furnace, thereby
causingfurnaceignition . We wanted furnace ignition to depend on room
temperature in some systematic way, so we introduced an appropriate
causalintermediary: a switching device that was at the sametime a thermometer
, something that would causefurnaceignition depending on what it
indicatedabout room temperature. If anyone or anything is responsiblefor
'
'
C s causingM and, hence, for the thermostats behaving the way it does, it
is we, its creators.
So (referring to figure 4.1) we causedC to causeM . We did so, however,
becauseof somefact about C. The bimetallic strip was madeinto a furnace
switch, into a causeof M , becauseit hasa specialproperty: its shapevaries
systematicallywith , and thereforeindicatessomethingabout, the temperature
. The strip is given a causalrole to play, assigned(as it were) control
duties in the operation of this thermoregulatory system, becauseof what it
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indicates about a certain quantity . Ultimately , then , the strip causes what it
does because it indicates what it doesis
The bimetallic strip is given a job to do , made part of an electrical switch
for the furnace, becauseof what it indicates about room temperature . Since
this is so, it thereby acquires the function of indicating what the temperature
is. We have a representational system of Type II . An internal indicator (of
temperature ) acquires the function of indicating temperature by being incorporated
into a control circuit whose satisfactory operation , turning the
furnace on when the temperature drops too low , depends on the reliable
6
performance of this component in indicating the temperature . We can
speak of ( Type II ) representation here, and therefore of misrepresentation ,
but only because the device ' s internal indicators have been assigned an
appropriate function : the function of telling the instrument what it needs to
know in order to do what it is supposed to do .
In a certain derived sense, then , it is the fact that C means what it does,
the fact that it indicates the temperature , that explains (through us, as it
were ) its causing what it does. And its causing, or being made to cause,
what it does becauseit means what it does is what gives the indicator the
function of indicating what it does and confers on it , therefore , the status of
a representation
. An internal indicator acquires genuine (albeit derived )
meaning acquires a representationalcontent of Type II - by having its
natural meaning , the fact that it indicates F, determine its causal role in the
production of output . In terms of figure 4.1, the situation looks something
like figure 4.2. The indicator relation ( between C and F ) becomes the
relation of representation insofar as it - the fact that C indicates Fexplains the causal relation between C and M .
This account of the behavior of a thermostat is infected with intentional
and teleological notions , and thus does not represent significant progress in
our attempt to understand the causal efficacy of meaning . As figure 4.2
'
reveals, C s causal efficacy is achieved through the mediation of agents
(designers, builders , installers ) who give C a causal role in the production of
Mbecause they recognizeC ' s dependence on Fand want Mto depend on F.
5. I am ignoring the fact that the bimetallic strip is only pari of the furnaceswitch, the other
"
"
part consisting of an adjustable contact point - adjustable to correspond to desired
temperature (desired by us, of course, not the thermostat). In speaking of the cause of
furnace ignition , then, there are really two separablefactors to be considered: the conAguration of the bimetallic strip (representing actual temperature) and the position of the
adjustablecontact point (corresponding to desiredtemperature). I ignore thesecomplications
now since I am, for the moment, interested only in developing a model for belief. I will
return to this point later when considering the role of desire in the explanation of behavior.
6. See, e.g ., Cummins 1975: "When a capacity of a containing system is appropriately
explained by analyzing it into a number of other capacitieswhose programmed exercise
yields a manifestation of the analyzed capacity, the analyzing capacitiesemerge as functions
"
. (p. 407 in Sober 1984b)
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The intrusion of our purposes into this explanatory story is especially
obvious if we consider circumstances in which the designers are
confused- circumstancesin which C, although it does not depend on F in
the requisite way and therefore does not indicate anything about F, is
nonethelessthought to depend on F. H this should occur, there is little
questionbut that C would (or might) be given exactly the samecausalrole
to play. In such a case, C would not indicate F; yet, becauseof our false
beliefs, C would still (bemade to ) causeM .
Nevertheless, the case of the thermostat and those of various other
control devices are suggestive. They suggest a way that the relations
underlying genuine meaning, the indicator relations out of which Type II
and Type III representationsare fashioned
, might figure in the explanation
of a state's (C' s) acquiring certain control duties and, hence, in the explanation
of the behavior (C' s causingM ) of the containing system (the system
of which C is a part).
It is these suggestive leads that I mean to develop in the rest of this
chapter. The idea will be that during the normal developmentof an organism
, certain internal structuresacquirecontrol over peripheral movements
of the systemsof which they are a part. Furthermore, the explanation, or
part of the explanation, for this assumptionof control duties is not (as in
the caseof artifacts) what anyone thinks these structuresmean or indicate
but what, in fact, they do meanor indicateabout the external circumstances
in which thesemovementsoccur and on which their successdepends. In the
processof acquiring control over peripheralmovements(in virtue of what
they indicate), such structuresacquirean indicator function and, hence, the
capacity for misrepresentinghow things stand. This, then, is the origin of
genuine meaningand, at the sametime, an accountof the respectin which
this meaningis maderelevant to behavior.
We can come a bit closer to getting what we want- getting us (intention
agents) out of the explanatory picture- by looking at the way
detector mechanismsare developed for control purposes in plants and
animals. In someof thesecasesnatural selectionplays a role similar to that
which we play with artifacts. The chief difference is that natural selection
does not literally designa system. There is nothing comparableto a human

The Explanatory Role of Belief

89

'
agent s installing components and assigning control functions because of
what things are capable (or what the designer thinks they are capable) of
doing . For this reason the evolutionary development of control mechanisms
, because it gets along without the assistance of any intentional agent ,
promises to come much closer to our ultimate objective : a completely
naturalized account of the explanatory relation illustrated in figure 4.1. It
will turn out that this is still not quite what we need, but the respects in
which it falls short are illuminating .
4.3 Explaining Instinctive Behavior
It seems plausible to suppose that certain patterns of behavior - those
commonly thought of as instinctive , innate , or genetically determined involve internal triggering mechanisms that were developed over many
generations because of the adaptive advantage of reacting quickly , reliably ,
and in a stereotypical way to recurring situations . If M is always , or almost
always , beneficial in conditions F, why not hard -wire the system to produce
M when F occurs?
We have already spoken of plant behavior . Some of this behavior depends
on the operation of internal indicators . As was noted in chapter 2, it
is important that certain trees shed their leaves at the approach of cold , dry
weather . In order that this be done in a timely way , it is essential that
whatever it is in the tree (C ) that initiates the chemical activity leading to
leaf removal (M ) itself be (or be coupled to ) a mechanism sensitive to
seasonal changes: perhaps a biological clock of some sort ; perhaps a
thermal sensor responsive to the gradual temperature gradients characteristic
of seasonal change; perhaps a photoreceptor signaling the shortening
of days as winter approach es. This is the only way that such activities as
dormancy , leaf abscission, and flowering can be synchronized with the
external conditions in which these behaviors are beneficial to the plant .
It is interesting in this connection to listen to the biologists Raven, Evert ,
and Curtis ( 1981, p . 529 ) describe a plant ' s informational needs:
After periods of ordinary rest, growth resumes when the temperature
becomes milder or when water or any other limiting factor becomes
available again . A dormant bud or embryo , however , can be " activated
"
only by certain , often quite precise, environmental cues. This
adaptation is of great survival importance to the plant . For example ,
the buds of plants expand , flowers are formed , and seeds germinate
in the spring - but how do they recognizespring [my italics - F.D .]? If
warm weather alone were enough , in many years all the plants would
flower and all the seedlings would start to grow during Indian summer
, only to be destroyed by the winter frost . The same could be said
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for anyone of the wann spells that often punctuate the winter season.
The donnant seed or bud does not respond to these apparently
favorable conditions because of endogenous inhibitors which must
first be removed or neutralized before the period of donnancy can be
tenninated .

In such casesit seems reasonable to suppose that whatever it is in the plant
that causes the buds to expand , the flowers to fonn , and the seeds to
genninate in the spring is something that was selected for this job becauseit
tended to occur at the right time , when the plant profited from the kind of
activity (growth , gennination , etc.) that it brought about . In other words ,
the chemical trigger for growth , gennination , flowering and leaf removal
was selected for its job , over many generations , because of its more or less
reliable 7 correlation with the time of year in which this activity was most
'
beneficial to the plant . Here again we find a structure s causal role in the
production of output explained , in part at least, by its indicator properties .
We earlier saw how predaceous fungi capture , kill , and consume (eat?)
small insects and wonns . The mechanisms these plants use to trap their
prey embody sensitive indicators ( C ) of movement (F ). These indicators ,
once activated by movement , cause a rapid swelling (M ) of a ring that
"
"
"
"
grasps or holds the prey . More sophisticated plants have more discrimina
sensors. The Venus fly trap , for instance, comes equipped with
sensitive hairs on each half - leaf. When an insect walks on the leaf, it brushes
against these hairs, triggering a trap like closing of the leaves. The leaf
halves squeeze shut , pressing the insect against the digestive glands on the
inner surfaces of the leaves. This trapping mechanism is so specialized that
it can distinguish between living prey and inanimate objects , such as
pebbles and small sticks, that fall on the leaf by chance. Once again , leaf
movement (M ) is caused by an internal state (C ) that signals the occurrence
of a particular kind of movement , the kind of movement that is nonnally
produced by some digestible prey . And there is every reason to think that
this internal trigger was selected for its job becauseof what it indicated ,
"
"
because it told the plant what it needed to know (i.e., when to close its
leaves) in order to more effectively capture prey .

7. Elliott Sober has pointed out to me that for selection to take place all that is neededis for
the triggering state to be bettercorrelated with the appropriate seasonthan are the correspondin
states in competing plants. A state need not be reliably correlated with springhence, need not indicate the arrival of spring- in order to be correlated sufficiently well
with the arrival of spring to confer on its possessora competitive advantage. In caseswhere
the correlation (with spring) is not of a sort to support the claim that there is an indication of
spring, there will always be an indication of something (e.g ., an interval of mild weather)
which will (via its past correlation with the arrival of spring) explain its selection. The
'
indicator properties are still relevant to the thing s selection, just not its indication of spring.
I return to this point in section 4.4.
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Explaining a plant s behavior (its closing its leaves, trapping an insect, or
strangling a nematode) by describing the event that, by activating the
internal indicator, brings about leaf movement, enclosure of insect, or
strangulation of nematode, is merely a way of describing the triggering
causeof the plant' s behavior: the condition (F) the internal indication of
'
which ( by C) led (presumablyby natural selection) to C s causingM . But
'
though the movement of an insect on the plant s leavestriggers a process
that culminatesin closure of the leaves(M ), it does not explain why the
processhas this, rather than another, outcome. If we want a structuring
causeof plant behavior, an explanation of why the plant did this then,
rather than an explanation of why it did this then, we have to look for the
'
cause, not of C, not of M , but of C s causingM . And here, just as in the
caseof the thermostat, we find the explanation coming back to some fact
about C. It is a fact about C' s status as an indicator- the fact that it
registersthe occurrenceof a certain kind of movement, the kind of movement
that is usually (or often, or often enough
) made by a digestible
insect that explains why , over many generations, C was selected, installed
, or made into a causeof M . BecauseMisbeneficial to the plant
when it occursin conditions F (but not generally otherwise), someindicator
of F was given the job of producing M . It is this fact about C that explains,
via natural selection, its current role in controlling leaf movement in the
sameway a corresponding fact about the bimetallic strip in a thermostat
explains, via the purposesof its designers, its causalrole in regulating a
furnace.
As with plants, so with animals. The noctuid moth' s auditory system is
'
obviously designedwith its chief predator, the bat, in mind. The moth s ear
does not relay information about a host of acoustical stimuli that are
audible to other animals. Prolonged steady sounds, for example, elicit no
burstsof high-frequency sound,
responsein the receptor'. The bat emits
"
which are what the moth s receptorsare " designed to pick up and respond
'
to. The moth s ear has one task of paramount and overriding importance
(Alcock 1984, p. 133): the detection of cuesassociatedwith its nocturnal
enemy. And its behavioral repertoire is equally constrainedand simple: it
turns away from low -intensity ultrasound (the bat at a distance) and dives,
to high-intensity ultrasound (the bat closing in).
flips, or spiralserratically
' s nervous
did
the
moth
system develop in this way? Why did it
Why
inherit neural wiring of this sort, wiring that automatically adjusts the
'
moth s orientation (relative to the incoming sound) and, hence, its direction
of movement so as effectively to avoid contact with the source of that
sound? The answer, obviously, is to enablemoths to avoid bats. Inspection
'
of the comparatively simple wiring diagram of the moth s central nervous
that the motor neurons that adjust orientation, and hence
system reveals
'
the moth s direction of movement (M ), are controlled, through a network
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of interneurons, by structuresthat indicate the location(distanceand direction
) of the sound source(F). What the theory of evolution has to tell us
about these cases(and these casesare typical of motor control systems
'
throughout the animal kingdom) is that C s production of M is, at least in
part, the result of its indication of F. Misproduced by an indicator of F
becausesuch an arrangementconfers a competitive advantageon its possessor
. If you want M to occur in conditions F but not generally otherwise,
'
and if F, left to its own devices, won t produce M , then the best strategy
(indeed the only strategy) is to makean indicator of F into a causeof M . If
the organism already has an indicator of F, makeit into a causeof M . If it
'
doesnt have suchan indicator, give it one. This is the coursethat engineers
follow in designing control systemssuch as the thermostat. It is also the
course that nature takes, in its own nonpurposeful way, in the design of
plants and animals.
Though the evolutionary development of control systems for the instinctiv
or innate behavior of animalsdoes not, like figure 4.2, involve an
interpolatedagent, it nonethelessfails to meet the explanatory requirements
of figure 4.1 for another reason. As Cummins (1975) notes, natural selection
(assumingthis is the chief pressurefor evolutionary change) does not
havethe properties for which they are selectedany
explain why organisms
'
more than Clyde s preferencefor redheadsexplainswhy Doris, his current
favorite, has red hair. It is, if anything, the other way around: her having
red hair explainswhy Clyde selectedher. The neuralcircuitry in a particular
moth, the connectionsin virtue of which an internal sign of an approaching
bat causesevasivewing movements, is, like other phenotypical structures,
to be causallyexplainedby the genesthe moth inherited from its ancestors.
'
This isn t to suggest that there is a sharp distinction between nature and
nurture, between genetic and environmentaldeterminantsof behavior, but
it is to suggestthat the explanationfor the control circuitry in this moththe explanation for why this C is causing this M , why the moth is now
- has nothing to do with what this C indicates
executing evasive maneuvers
'
'
about this moth s surroundings. The explanation lies in the moth s
genes. They (given anything like normal conditions for development) determin
that C, whateverit in fact happens to indicate about the moth' s
surroundings, will produce M .
Elliott Sober (1984a, pp. 147- 152), applying a distinction of Richard
Lewontin (1983), contrasts seledional explanations with developmental
why all the children in a room read at the third explanations. In explaining
's
grade level (Sober example), one explainsit developmentally by explaining
why each and every child in the room readsat this level. Or one can
explain it selectionally by saying that only children reading at the third grade level were allowed in the room (selected for admission into the
room). The latter explanation does not tell us why Sam, Aaron, Marisa, et
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al. read at the third - grade level . In effect , it tells us why all of them read at
the third -grade level without telling us why anyone of them reads at that
level . Sober correctly diagnoses this difference in explanatory effect by
pointing out that the difference between a selectional and a developmental
explanation of why all the children in the room read at the third grade level
in
.
It
is
is a contrastivephenomenon(Dretske 1973; Garfinkel 1981 )
, effect , the
imbibe
martinis , an
all
mends
difference between explaining why ( ) my
about
them
that
, and explaining
explanation
requires my telling you something
an
mends
I
martini
imbibers
as
,
why have (only )
explanation that
me.
about
requires my telling you something
The moth has the kind of nervous system it has, the kind in which an
internal representation of an approaching bat causes evasive movements ,
because it developed from a fertilized egg which contained genetic instructions
for this kind of neural circuitry , circuitry in which the occurrence of C
will cause M . This is a developmental explanation , a causal explanation of
'
why , in today s moths , tokens of type C produce movements of type M .
These genetically coded instructions regulated the way in which development
occurred , channeling the proliferation and specialization of cells along
pathways that produced a nervous system with these special features. Even
if through a recent freak of nature (recent enough so that selectional
pressures had no time to operate ) the occurrence of C in contemporary
moths were to signal not the approach of a hungry bat but the arrival of a
- would still
produce the same
receptive mate, C would still produce M
'
evasive flight manuevers. What C indicates in today s moths has nothing to
do with the explanation of what movements it helps to produce . And the
fact that tokens of C indicated in remote ancestors the approach of hungry
bats does not explain - at least not causally (developmentally )- why this
(or indeed , why any) C produces M . Rather , it explains (selectionally ) why
there are, today , predominantly moths in which C causes M .
'
The moth s behavior is, like so much of the behavior of simple organisms
, tropistic . Tropisms are simple mechanical or chemical feedback pro cessesor combinations of such processes that have the interesting property
of looking like organized motivated behavior . According to Jacques Loeb
( 1918 ), who Arst described tropisms in plants and simple animals, the
working of all tropisms can be explained with two principles : symmetry
and sensitivity . Caterpillars emerge from their cocoons in the spring , climb
to the tips of tree branch es, and eat the new buds. This apparently purposeful
'
behavior has a simple explanation in terms of Loeb s two principles .
Rachlin ( 1976, pp . 125 126) describes it thus:
The caterpillars are sensitive to light and have two eyes, symmetrically
placed one on each side of the head. When the same amount of
light comes into the two eyes, the caterpillars move straight ahead;
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but when one of the eyes gets more light , the legs on that side move
more slowly . The result is that the caterpillars tend to orient toward
the light - which in nature invariably is strongest at the tops of trees.
Thus , whenever they move , they move toward the tops of the trees,
ending up at the tip of a branch. When , in his experiments , Loeb put
lights at the bottom of the trees, the caterpillars went down , not up ,
and would starve to death rather than reverse direction . When the
caterpillars were blinded in one eye, they traveled in a circle like a
mechanical toy with one wheel broken .

A symmetrical placement of light -sensitive indicators , each indicator harnessed
to an appropriate set of effectors , is capable of explaining most of
'
this behavior . Though a plant doesn t have a nervous system , similar
mechanisms help explain the climbing behavior of some plants . And they
are equally at work in guiding the moth away &om the bat.
Such tropistic behavior has a rather simple mechanical basis. And the
blueprint for the processes underlying this behavior is genetically coded.
The behavior is instinctive - i.e., not modifiable by learning . But it is not
the simplicity of its explanation that disqualifies such behavior &om being
the behavior of interest in this study . Reasonsare irrelevant to the explanation
of this behavior , not because there is an underlying chemical and
mechanical explanation for the movements in question (there is, presumably , some underlying chemical and mechanical explanation for the movements
associated with all behavior ), but because, although indicators are
involved in the production of this movement , what they indicate- the fact
that they indicate thus and so- is (and was) irrelevant to what movements
they produce . If we suppose that , through selection , an internal indicator
acquired (over many generations ) a biological function , the function to
'
indicate something about the animal s surroundings , then we can say that
this internal structure represents(or misrepresents
, as the case may be) external
affairs. This is, in fact, a representation of Type III . But it is not a
belief . For to qualify as a belief it is not enough to be an internal representation
(a map ) that is among the causes of output , something that helps us
steer. The fact that it is a map, the fact that it says something about external
conditions , must be relevantly engaged in the way it steers us through
these conditions . What is required , in addition , and in accordance with
'
figure 4.1, is that the structure s indicator properties figure in the explanation
of its causal properties , that what it says (about external affairs) helps
to explain what it does(in the production of output ). That is what is missing
in the case of reflex es, tropisms , and other instinctive behaviors . Meaning ,
though it is there , is not relevantly engagedin the production of output . The
'
'
system doesn t do what it does, C doesn t cause M , becauseof what C (or
anything else) means or indicates about external conditions . Though C has
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meaning of the relevant kind , this is not a meaning it has to or for the animal
in which it occurs. That , basically , is why genetically determined behaviors
are not explicable in terms of the actor' s reasons. That is why they are not
actions. What (if anything ) one wants , believes , and intends is irrelevant to
what one does.
The distinction between developmental and selectional explanations is
not , therefore , merely the difference in what behaviorial biologists call
proximate factors and ultimate factors (Alcock 1984 , p . 3; Grier 1984, p . 21 ).
What they mean by ultimate factors (the selectional explanations one finds
"
"
in sociobiological explanations of behavior , for instance) are not factors
that figure in the causal explanation , proximate or remote , of the behavior
of any individual . In such casesan internal state, C, which means (indicates )
that a hungry bat is approaching and which even (let us say) has the
function of indicating this (in virtue , let us suppose, of its evolutionary
development in this kind of moth ), does, to be sure, cause orientation and
wing movements of an appropriate (evasive ) sort . C (something that indicates
the approach of a bat ) causes M ( bat-avoidance movements ). Nevertheless
'
, it is not C s meaning what it does (F ) that explains why it causes
this (M ). In this case the internal state has a semantics- something it is
( given its evolutionary development ) supposedto indicate but the fact
that it indicates this , or is supposed to indicate this , is irrelevant to an
understanding of why it actually does what it does. A selectional explanation
'
of behavior is no more an explanation of an individual organism s
behavior - why this (or indeed any) moth takes a nosedive when a bat is
closing in than is a selectional account of the antisocial behavior of
an explanation of why Lefty forges checks, Harry robs
inmates
prison
banks, and Moe steals cars. The fact that we imprison people who forge
checks, steal cars, and rob banks does not explain why the people in prison
do these things .

4.4 PuttingInformationto Work: Learning
'
To And a genuine case where an elements semantic character helps to
determine its causalrole in the production of output- a casewhere what
the (internal) map sayshelps explain what kind of (external) effectsthe map
has- one must look to systems whose control structures are actually
shapedby the kind of dependencyrelations that exist betweeninternal and
external conditions. The places to look for these casesare placeswhere
individual learning is occurring, placeswhere internal statesacquirecontrol
duties or changetheir effect on motor output as a result of their relation to
the circwnstanceson which the successof this output depends.
There are many forms of learning, or what generally passesas learning,
that have little or nothing to do with the meaning, if any, of internal states.
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If learning is understood , as it sometimes is, as any change in behavior (or ,
perhaps, any useful change of behavior ) brought about by experience, then
habituation and sensitization may qualify as elementary forms of learning .
Roughly speaking, habituation is a decrease, and sensitization an increase,
in response to a repetitive stimulus . Such changes are often mediated by
relatively peripheral mechanisms. For example , the change in movements
produced by a certain stimulus may be due entirely to receptor (or muscle)
fatigue . It seems fairly clear that if there are internal maps that help us steer,
'
one isn t likely to find them playing a significant role in explaining the
behavior resulting from changes of this kind .8
It is only when we get to a form of learning whose success depends on
the deployment and the use of internal indicators that it becomes plausible
to think that the causal processes constitutive of behavior may actually be
explained by facts about what these indicators indicate . And this means
that we must look to kinds of learning in which the correlations (contingencies
, as they are sometimes called ) underlying the indicator relationship
playa prominent role . We must look, in other words , to certain forms of
associative learning if we are to find the kind of explanatory relationship
depicted in figure 4.1. Only ( but, as it turns out , not always ) in this kind of
learning do we find internal states assuming control functions becauseof
what they indicate about the conditions in which behavior occurs. Only
here do we find information, and not merely the structures that carry or
embody information , being put to work in the production and the control
of behavior .
Consider the following common problem , whose general form I shall call
The Design Problem : We want a system that will do M when , but only
when , conditions F exist .9 How do we build it ? Or , if we are talking about
an already existing system , how do we get it to behave in this way ?
In very general terms , the solution to The Design Problem is always the

8. Staddon(1983, p. 2) seesno hardand fast line separatinglearningfrom other kindsof
behavioralchange
: " ... we do not really know what learningis." Experience
can change
behaviorin manywaysthatmanifestlydo not involvelearning
: ". . . a changebroughtabout
, by fatigueor by illnessdoesn't count. Short-term changes
by physicalinjury or restraint
,
- the change
suchasthosetermedhRbituation
, adRptation
, or sensitization
, arealsoexcluded
. Forgetting
has an ambiguousstatus: The change
wrought must be relativelypennanent
is usuallypennanentand does not fall into any of the forbiddencategories
, yet it is
paradoxicalto call forgetting an exampleof learning. Evidentlyit is not just any quasiperma
. Learning
is a categorydefinedlargelyby exclusion
." (ibid.,
changethat qualiAes
.
395
396
)
pp
" "
9. In orderto minimizetheuseof symbolsI will hereafter(in thisandlaterchapters
) let M
do doubleduty. I shall, asbefore,let it standfor someexternalmovement
; but I shallalsolet
it standfor behavior
. It will, I hope, alwaysbe clear
, the processof producingmovement
's
which is intended
. When I speakof behaviorM , or of someone
doingM , I shouldbe
understoodasreferringto theprodudion
M
some
internal
state
C).
(
of
by
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same. Whether it is the deliberatecreation of an engineer, the product of
evolutionary development, or the outcome of individual learning, the system
5 must embody, and if it doesn't already embody it must be supplied
with , some kind of internal mechanismthat is selectively sensitive to the
presenceor absenceof condition F. It must be equipped with something
that will indicate or register the presenceof those conditions with which
behavior is to be coordinated. We have already taken note of the way this
works with artifacts: If you want a device that will turn the furnace on
when the temperaturegets too low , (a particular instanceof The Design
Problem), this device must be supplied with a temperatureindicator. We
have also noted how it works with instinctive behavior: If you want young
animalsto stop or changedirection when they encountercliffs, they must,
sooner or later, be supplied with a mechanismsensitive to steep (downward
"
"
) depth gradients- a cliff indicator. If you want chickensto hide
from hawks (another instanceof The Design Problem), you have to give
them an internal hawk indicator, or at least an indicator of something (e.g.,
a certain silhouette in the sky) that is sufficiently well correlated with the
approachof a hawk to makeconcealmenta beneficialresponsewhen there
is a positive indication. The sameis true of learning. If you want a rat to
to peck a
pressa bar when and only when a certain tone is heard, a pigeon
"
"
target when and only when a light is red, or a child to say Mommy to
and only to Mommy , then the rat needsa tone indicator, the bird a color
indicator, and the child a Mommy indicator. Only if suchindicatorsexist is
it possibleto solve The Design Problem. You can't get a systemto do M in
conditions F unless there is something in it to indicate when these conditions
exist.
In the caseof learning, this is merely to say that you must begin with a
systemthat hasthe appropriatesensorycapacities.The systemmust have a
way of getting the information that condition F obtains if it is going to
learn to do M in conditions F. The rat must be able to hear, able to
distinguish one tone from another, if it is to learn to respond in some
distinctive way to a particular tone. The pigeon must be able to see
, to
if
one
color
from
another
it
is
to
learn
to
when
distinguish visually,
peck
the light is red. The child must be able to seeMommy , or at leastsenseher
"
"
presencein some way, before she can be taught to say Mommy when
Mommy is present. If Mommy hasa twin sister who regularly babysits for
the child, this learning is going to be impaired or, dependingon the degree
'
of resemblance
, impossible. It will be slower becausethe infant s Mommy
detector has been neutralized by the presenceof the twin . If the child' s
difference between
powers of discrimination are such that she cannot tell the
"
"
and
Auntie
the
child
cannot
learn
to
,
Mommy
say Mommy in the
prescribedway (i.e., only to Mommy ), for she no longer has a Mommy
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indicator. It would be like trying to teach a tone-deaf rat to respond to
middle C or a color-blind bird to peck at red targets.
So the first requirementfor a solution to The Design Problemis that the
systembe equippedwith an F indicator. Once this requirementis satisfied,
all that remainsto be done is to harnessthis indicator to effector mechanisms
in such a way that appropriate movements (M ) are produced when
and only when the indicator positively registersthe presenceof condition
F. This is something the engineer accomplishes by soldering wires in the
right places. This is something nature accomplishes in the caseof instinctive
behavior by selectingsystemswhose wires are already secured, if not
soldered, in the right place (or, if not in the right place, at least in a place
that is more nearly right - a place that conferson its possessora competitive
advantage). And , finally, this is something that is accomplishedin
certain forms of learning by the kind of consequences
attending the production
of M .
By the timely reinforcementof certain output- by rewarding this output
when, and generally only when, it occursin certain conditions- internal
indicators of these conditions are recruited as causesof this output.! 0 Just
how they are recruited by this processmay be (and to me is) a complete
mystery. The parallel distributed processing(POP) networks, networks of
interconnectednodes in which the strength of connectionsbetween nodes
is continually reweighted (during ' learning" ) so that, eventually, given
inputs will yield desiredoutputs, provide intriguing and suggestivemodels
for this recruitment process(Hinton and Anderson 1981; Mcdelland and
Rurnelhart1985). In thesemodels, the internal indicatorswould be patterns
of activation of the network' s input nodes, and recruitment would proceed
by selection ( by appropriate reweighting between nodes) of the desired
input (i.e., an F indicator) for an appropriateactivation of effector mechanisms
(M ). But no matter how the nervous system managesto accomplish
this trick, the fact that it does accomplishit , for many animals and for a
variety of different behaviors, is obvious. Learningcannot take placeunless
internal indicators of F are harnessedto effector mechanismsin some
appropriate way. Since this learning doesoccur, the recruitment must take
place. These internal indicators are assigneda job to do in the production
of bodily movement- they get their hands on the steering wheel (so to
10. It soundsa little odd to saythat the indicatorsare recruited
for this job if they are, for
whateverreason
. Though this
, alreadyservingas causesof the appropriatemovements
seemsimprobablefor learned
behaviors
with, the
, the behaviorswe arepresentlyconcerned
- e.g., Stich's (1983) Replacement
possibilityfiguresin somephilosophical
thought
experiments
'
. lf, however,the continued
serviceof an
ArgumentandDavidsons (1987) Swampman
indicator(asa causeof a movement
of reinforcement
) dependson the occurrence
, I shall
, for
purposesof brevity, speakof this as reauitment. I am grateful to Dugald Owen for
discussion
on this point.
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"
"
in virtue of what they say (indicate or mean) about the conditions
in which these movements have beneficial or desirable consequences
. Since these indicators are recruited for control duties becauseof the
information they supply , supplying this information becomes part of their
job description - part of what they , once recruited , are supposedto do.
Just as our incorporation of a bimetallic strip into a furnace switch because
of what it indicates about temperature gives this element the function
(Type II ) of indicating what the temperature is, the reorganization of
control circuits occurring during learning, by converting internal elements
"
"
into movement switch es in virtue of what they indicate about environmental
conditions , confers on these elements the function (Type III ) of
indicating whatever it is that brought about their conversion to switch es.
As a result , learning of this sort accomplish es two things : it reorganizes
control circuits so as to incorporate indicators into the chain of command ,
and it does so becausethese indicators indicate what they do . Learning of
this sort mobilizes information - carrying structures for control duties in
virtue of the infonnation they carry. In bringing about this transformation ,
learning not only confers a function on these indicators , and thereby a
meaning, but also shapes their causal role , and hence the behavior of the
system of which they are a part , in terms of what they mean in terms of
.
function
of
the information they now have the
providing Such learning
it
these
createsmaps at the same time gives
maps, qua maps, a job to do in
steering the vehicle .
The kind of learning we are talking about is a special form of operant or
instrumental learning , a kind of learning sometimes called discrimination
learning . One learns to identify F, or at least to distinguish (discriminate ) F
from other conditions , by having particular responses to F (or particular
11 in some
special way . The literature
responses in condition F ) rewarded
mention
that
on learning theory in
not
to
on instrumental conditioning ,
material
is relevant to the
all
this
not
general , is enormous . Fortunately ,
are
of
which
two
facts
both
We
need
,
(as facts go in this
only
present point .
.
area) relatively unproblematic
'
First , there is Thorndike s Law of Effect, which tells us that successful
behavior tends to be repeated (Rachlin 1976 , pp . 228 - 235 ). More technically
, a reward (alternatively , a positive reinforcement ) increases the probability
that the response that generates it (or with which it co -occurs) will
occur again in the same circumstances.
'
It isn t particularly important for my purposes (though it certainly may
be for other purposes) whether we think of rewards as stimuli (e.g ., food )
speak)

offood
rewards
between
11
.Learning
theorists
)and
(e.g.,the
delivery
distinguish
typically
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ontheorganism
effect
ofthereward
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). Unless
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or as responses(e.g ., eatingthe food). One can even think of them as the
(needor tension reduction) that certain stimuli (or responses
pleasures
) bring
to an organism.
Neither is it important that we get clear about the exact status of this
law. There have been deep (and often legitimate) suspicionsabout the
empirical signi6canceof this law (see, e.g ., Postman 1947; Meehl 1950).
Unlessthere is availablesomeindependent
speci6cationof what a reward or
reinforcer is- independent, that is, of its effect on the probability of a
response- the law seemsdevoid of empirical content. It becomesa mere
tautology : results that tend to increasethe probability of behavior tend to
increasethe probability of that behavior. There is also disagreementabout
exactly how the reward must be related to the responseit strengthens
(temporal contiguity ? mere correlation?) and about the " associability" of
some response-reinforcementpairs (Garcia and Koelling 1966). The latter
issueraisesquestionsabout the scope of this law- whether, indeed, it is
applicablein every situation. Even if cookiesreinforce somebehavior, they
surely will not be equally effective for all behavior. A child might eat her
vegetablesto get a cookie but refuse to walk on hot coals for the same
reward. Finally, Premack (1959, 1965) has argued persuasively for the
relative natureof the conceptof reinforcement, i.e., that reward and punishment
are determined by relations between events in a " value" hierarchy.
Any event in this hierarchy (as long as there is a lower event) can be a
reward, and any event (as long as their is a higher one) can be a punisher.
The critical relationship is the contingency of one event on the other.
When a higher event is contingent on the occurrenceof a lower event, the
higher event servesas a reward and the lower event becomesreinforced.
When a lower event is contingent on a higher event, the lower event
servesas a punisherand the higher event is punished.
Seriousand important as some of theseissuesare, they are not directly
relevant to the way I propose to use this law. What is important is that
something(call it what you will ), when it occurs in the right relationship
(whatever, exactly, that might be) to behavior performed in certain stimulus
conditions, tends (for somebehavior and somestimulus conditions) to
increasethe chancesthat that behavior will be repeatedin those conditions.
There are someconsequences
of somebehaviorsof someorganismsthat are
causallyrelevant to the likelihood that such behaviors will be repeatedin
similar circumstances
. 12
12. It is especiallyimportantto understand
thatwhatis changingduringlearningof thissort
is behavior(a bringing about of someresult or condition), not someparticularway of
produdngthat result(e.g., someparticularbodily movement
). So, for instance
, if going to
(or avoiding) placeP is the behaviorreinforced
, what is reinforcedis (roughly speaking
)a
(or non-occupation
processhavingoccupation
) of placeP asits product. Since(seechapters1
and2) anyprocesshavingthis productis thesamebehavior
, this behaviorcanberealizedin
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Second, we need the fact that such learning requires, on the part of the
learner, a sensitivity to specificconditions FRewards tend to increasethe
probability that M will be produced in conditionsF. Whether the rewards
are administeredby a teacheror by nature, making the rewardsdependent
(in some way) on the existenceof specialconditions increasesthe probability
of the responsein those specialconditions. Hence, if learning is to
" "
occur, there must be something in the animal to tell it when conditions F
exist.
Given these two facts, it follows that when learning of this simple kind
occurs, those results ( bodily movements or the more remote effects of
bodily movements) that are constitutive of the reinforced behavior are
gradually brought under the control of internal indicators (C), which indicate
when stimulus conditions are right (F) for the production of those
results. Making reinforcementof M contingent on the presenceof F is a
way of solving The Design Problem. It solves The Design Problem (for
those creaturescapableof this kind of learning) by promoting C, an internal
of
indicator of F, into a causeof M . Cisrecruited as a causeof M because
what it indicates about F, the conditions on which the successof M
'
depends. Learning of this sort is a way of shaping a structures causal
,
properties in accordancewith its indicator properties. C is, so to speak
as a causeof M becauseof what it indicatesabout F. Unlessthis is
selected
done, The Design Problem cannot be solved. Learning cannot take place.
An animal cannot learn to behave in the prescribedway- it cannot learn
to coordinateits output (M ) with condition Funless an internal indicator
of F is made into a causeof, a switch for, M . This is why learning of this
sort must recruit indicators of F as causesof M .
During this process, C becomesa causeof M . It gets its hand on the
of
steering wheel (if not for the first time, at least in a new way13) because
what it indicatesabout F. C thereby becomesa representationof F. After
learning of this sort, the bird pecks the target becauseit thinks (whether
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rightly or not) that the light is red. Or , if one is skittish about giving beliefs
to birds, if one thinks that the word "belief " should be reserved for the
elements in larger representationalnetworks, the bird pecks the target
becauseit represents
(whether rightly or not) there being a red light . This
'
explanatory relation, the fact that the bird s behavior is explained(in part at
least) by the way it representsthe stimulus, derives from the role this
internal indicator, and what it indicates, played in structuring the process
(C - + M ) which is the behavior. C now causesM ; but what explainswhy it
causesM , and therefore explains why the bird behavesthe way it does, is
the fact that C indicated F- the fact that C did what it now has the
function of doing. If, before learning, C happenedto causeM , or if M was
merely producedwhen C happenedto be registering positive, then the bird
pecked the target when the light was red, but it did not peck the target
because
the light was red. The fact that the light was red does not explain
the earlier (prior to learning) behavior of the bird because
, prior to learning,
even if C happenedto causeM , the fact that C indicated that the light was
red did not explainwhy it causedM . This was, rather, a chanceor random
connectionbetween C and M . The bird was just poking around. It is only
after learning takesplacethat facts about the color of the light figure in the
'
explanationof the bird s behavior, and this is so because
, after learning, an
internal elementproducesM precisely because
it indicatessomethingabout
the light ' s color.
If we have a system that lacks an internal indicator for condition F, a
temporary solution to The Design Problem can nonethelessbe reachedif
there is an internal indicator of somecondition which, through coincidence,
temporary arrangement ( by an experimenter, say), or circumstancesof
habitat, is correlated with F. Suppose, for instance, that the animal has no
detector for F (the condition on which the arrival of food is actually
dependent) but does have a detector for G. If the animal is placed in
circumstancesin which all, most, or many G' s are F, then the internal
indicator of G will naturally be recruited as a causeof M (the movements
that are rewardedby food in condition F). The animal will learn to produce
M when it sensesG. Its G indicator will be converted into a causeof M ,
and the explanation of this conversion will be the fact that it indicates G
(and, of course, the fact that, for whatever reason, G is temporarily correlated
with F). An internal representationof G developsbecausethe internal
indicator of G is given its job in the production of output becauseof what
it indicatesabout external affairs. Depending on the degree of correlation
between F and G, this will be a more or less effective solution to The
Design Problem. The better the correlation, the more successfulthe animal
will be in producing M in conditions F (and, therefore, in getting whatever
reward it is that promotes that response).
If the correlation (however temporary) between F and G is perfect, this
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solution to The Design Problem will (for however long the correlation
persists) be indistinguishablefrom the original solution, the solution by a
systemthat hasan F indicator. But the explanationof the resultantbehavior
of these two systems will be different. Using the intentional idiom to
describethis case, we say that the secondanimal producesM in conditions
F, not becauseit thinks that F exists, but becauseit thinks G exists (and, of
course, thinks that doing M in conditions G will get it food- more of this
in chapter 5). The secondanimal has a set of beliefs that are temporarily
effective in securingfood, but whose effectivenessdependson the continuation
of an external correlation between F and G, a correlation which the
animalitself (having no way of representingF) hasno way of representing.
This is the situation of rats and pigeons subjectedto experimentsin discrimination
learning. Their internal indicators for rather simple stimuli
the patternsof color and sound they are being taught to discriminate- are
enlisted as causesof movement becauseof a temporary contingency, instituted
and maintained by the investigator, between these discriminable
stimuli and rewards. Once the training is over, the correlations are suspended
"
' "
(or reversed) and the animals expectations (that doing M in
conditions G will get it food) are disappointed.
If the correlationsbetween F and G are reasonably secure, as they often
'
are in an animals natural habitat, it may be more economicalto solve The
Design Problemby exploiting a simpler and lesscostly G indicator than to
waste resourceson a more complicatedF indicator. Engineersdo it in their
design of machines, nature does it in the design of sensory systemsand
instinctive patterns of behavior, and individuals do it in developing,
through learning, the cognitive rules of thumb for negotiating their way
situations. In the case of nature, we know from Tin through
"
' s complex
that sticklebackrely on what Tinbergen calls sign
studies
1952
)
bergen" (
stimuli. The fish exploit rather crude indicators(a bright red underside, for
instance) to recognizeone another. Males use the bright red undersideto
recognize male intruders, and femalesuse it to identify interested males.
The fish react similarly to a variety of objects of similar coloration: painted
behavior in the malesand sexualinterest in
piecesof wood elicit aggressive
'
the females. But in the fish s natural habitat the correlation is good enough.
By and large, only sticklebackhave this coloration. So why develop more
expensivereceptor hardware for representingconspecificsas conspecifics
(i.e., as stickleback) when representingthem as objectswith a red underside
works well enough? The sameeconomy of effort is evident, as it should
be, in individual learning. The Design Problem is solved with whatever
resourcesare availablefor its solution. If there is no F indicator to convert
into a causeof M , there are less optimal solutions. A G indicator will be
enlistedif G exhibits enoughcorrelation with F to makeit a usefulswitch for
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M . How much is " enough " depends on the energy required to produce M
and the consequences of producing M when F does not exist .
Some animals exhibit a plasticity , a susceptibility , a disposition to have
their control processes reconfigured by their experience of the world . As
we move up the phylogenetic scale, we find that the behavior of an animal
is shaped, not primarily by its genes, but , in larger and larger measure, by
the contingencies that dominate the environment in which it lives . Staddon
( 1983, p . 395 ) writes :
Most animals are small and do not live long ; flies, fleas, bugs , nematodes
, and similar modest creatures comprise most of the fauna of the
planet . A small, brief animal has little reason to evolve much learning
ability . Because it is small, it can have little of the complex neural
apparatus needed; because it is short -lived , it has little time to exploit
what it learns. Life is a tradeoff between spending time and energy
learning new
things , and exploiting things already known . The longer
'
an animal s life span, and the more varied its niche, the more worthwhile
it is to spend time learning . . . . It is no surpise, therefore , that
learning plays a rather small part in the lives of most animals. . . .
Learning is interesting for other reasons: It is involved in most
behavior we would call intelligent , and it is central to the behavior of
people .
The reason learning is so central to intelligent behavior , to the behavior of
people, is that learning is the process in which internal indicators (and also,
as we shall see in the next chapter , various motivational factors ) are harnessed
to output and thus become relevant - as representations , as reasonsto the explanation of the behavior of which they are a part . It is in the
learning process that information -carrying elements get a job to do because
of the information they carry and hence acquire, by means of their content, a
role in the explanation of behavior .
It should be apparent that C, the internal indicator that is recruited as a
cause of M during this kind of learning , could have any shape, form , or
physical realization . As long as it is the sort of structure that could affect M
(and hence could be recruited as a cause of M ), what is important about it is
not its neurophysiological character, its form or shape, but the fact that it
stands in certain relations to those external affairs (F ) on which the beneficial
consequences of M depend . It is what information C carries, not how it
carries it , that explains its newly acquired causal powers and, hence, the
altered behavior of the system of which it is a part . This system ' s control
circuits were reconfigured - C was given command duties (or at least
given access to those mechanisms having command functions )- becauseit
told the system what it needed to know . In the business of
espionage,
informants are recruited because of what they know or are capable of
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'
finding out. As long as the way they talk, look, or dressdoesnt interfere
with their information gathering and communication functions, details
about how they do their job are irrelevant. The sameis true of an animal's
behavior-guidance systems. It is the semantic
, not the syntactic properties
of theseinternal elementsthat explain their impact on behavior, and it is for
basically this reason that a syntactic theory of the mind (Stich 1983) is
14
unsatisfactory.
As we shall seemore fully in chapter5, it would be wrong to say that, as
a result of this kind of learning, C' s function is to produce M , or even to
produce M whenF obtains. What this kind of learning confers on C is an
indicator function: the function of indicating when F exists. C' s function is
not to produce M . The production of M dependsnot only on C, not only
on a certain positive cognitivestate, but also on the right motivationalor
conativeconditions. The animal must have a desirefor whatever reward or
reinforcementpromoted C into a causeof M . If a rat isn' t hungry, it isn' t
going to behavein the way it was trained to behaveon the appearanceof
the discriminative stimulus. If it isn' t hungry, C won' t causeM . The rat
won' t pressthe bar. So the function of C is not to causeM , but to indicate
the presenceof those conditions that, if the right motivational state is
present, will lead, other things being equal, to M . In this respect the
function of C can be usefully compared to the function of the bimetallic
strip in a thermostat. The function of this strip is not to turn the furnaceon.
Whether the furnaceis turned on dependson two factors: the temperature
(which the curvature of the strip supplies information about) and the position
of the adjustablecontact (representingwhat we desire the temperature
to be). That is why the strip is only part of the furnaceswitch. Its duties
are purely cognitive.
But even this is too strong. The effects of C do not depend simply on
what I am here calling the motivational state of the organism. The thermostat
is too simple an analogy to capturethe way C may interact with other
cognitive structures. Even if we supposethat the drive or desireis the same
as that existing during learning, once C hasacquiredan indicator function it
may producequite different effectson motor output (quite different, that is,
14. It should also be clear why I reject Stich' s autonomy principle and his replacement
argument (1983, p. 165) against the relevance of intentional explanations of behavior. A
physical duplicate of an intentional agent, though it behaves the same, does not yet (not
until it acquiressufficient experience to give the internal indicators the requisite functions)
behave that way for the samereasons. Although physically indistinguishable systems will
behave the sameway (C will causeM in both ), there is no reason to suppose- and if they
have had different historiesevery reason not to suppose- that the explanation of why C
causesM , of why they behave that way, will be the same for both. The only reason one
might think the explanations must be the same is if one mistakenly identifies the bodily
movements, M , with the behavior, C' s causing M , of which they are a part.
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from those it had during learning ), depending on what other indicator
states are registering positive and depending on what other sorts of associative
learning may have taken place between C and these other structures
. A consistent pairing of conditions F and G (and, hence, a consistent
pairing of the internal indicators of F and G ), for instance, or a change in the
kind of consequences (from rewarding to punishing ) associated with M ,
may cause a change in the sort of movements (or nonmovements ) that C
(the internal indicator of F ) produces . What the original learning situation
did was to give C, not the job of producing M , but instead the job of
supplying intelligence relevant to the production of M and whatever other
movements might secure results of the kind that happens to be desired at
the time . C retains this information - supplying job even when the use to
which that intelligence is put changes as C becomes integrated into a larger
and more complex control system .
I do not greatly care whether , in the case of very simple creatures, one
chooses to call the products of this learning process- the representational
structures described above - beliefs. Perhaps this is premature . Perhaps, as
was suggested above and as some philosophers have argued (see, e.g ., C.
Wright 1986; Davidson 1987; Evans 1981 ), the ascription of belief requires
a system of beliefs - a representional manifold in which the elements not
only interact with one another to produce (via inference ) new beliefs , but
also interact with desires, emotions , intentions and attitudes to yield novel
forms of behavior . If sea snails are capable of the kind of associative
learning described here (and it seems they are capable of a rather primitive
version of it IS), then surely , some will say, this type of learning is too
humble to be the source of genuine beliefs. Snails don ' t have minds . Their
'
behavior isn t to be explained by what they believeand desire. Dogs , cats,
and chimps may have reasons for some of the things they do , but not bugs
and snails.
. We will
explore the way simple representations interact to generate
more complex representational structures in chapter 6, and we will explore
the way desires figure in this explanatory scheme in chapter 5. If it turns
out that one feels more comfortable in reserving the intentionalistic
IS. Hennissenda
crassicornis
, a marinesnail, canbe conditionedby pairingstimuli(light and
turbulence
. DanielAlkon andhis associates
) to whichthe snailis sensitive
(1983) havenot
only taughtthesesnailssomething
and the
, at the neuroanatomical
; they havealsotraced
chemicallevel, thelevelat whichonecantracethechange
in theefficacyof internalindicators
(of light andturbulence
.
) on the motor controlsystem
Thoughthis type of learningis naturallythoughtof as a form of classical(Pavlovian
)
conditioning
, the learningcanalsoberegardedasa form of operantconditioning.Thesnail
hasits response
to light (forwardmovement
) punishedby turbulenceandtherebychanges
the way it respondsto light. I am gratefulfo Ruth Saunders
, Naomi Reshotko
, and Rob
Cumminsfor helpfuldiscussions
on this point.
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idiom- the language of desire
, belief
, and intention- for creatures
, knowledge
exhibiting a certain minimum level of organization, a certain critical
massof representationalcomplexity, well and good. I have, as I say, no
great interest in what seemsto me to be a tenninological boundary dispute
of negligible philosophical interest. The important fact, or so it seemsto
me, is that even at this simple level we can find organismsthat not only
have a system of internal indicators on which they depend to guide them
through their environment (this itself is nothing very special; it occurs at
almost every biological level) but also have internal representationsthat
acquiretheir status and function asguides(thereby getting their hands on
the steering wheel) because
of what they tell the organism about the environment
in which guidanceis necessary
. Even at this level, then, we have
internal structureswhose relevanceto the explanation of behavior resides
in what they say (mean, indicate) about the conditions on which the success
of behavior depends. Even at this level, then, we have internal structures
that not only meansomethingbut also meansomething to the organismin
which they occur.
If suchbehavior to which thesestructuresgive rise is still too simple and
stereotypedto qualify as intelligent, and if , therefore, the internal detenninants of such behavior are not to be classifiedas reasons
, then some other
name must be found. Perhapswe can think of these simple and comparatively
isolated representationsas proto -beliefs, and of the behavior they
give rise to as (in some way) goal-directedbut not goal-intended(for more
on this distinction, seechapter 5). Proto-beliefs may then become
beliefsby
becoming integrated into a larger constellation of representationalelements
or by acquiring whatever other external trappings may be required
of genuinebelief. Whatever we chooseto call them, though, the individual
elementsdescribedhere exhibit the essentialproperties of genuine beliefs:
they havea propositional content, and their possessionof this content helps
explain why the systemin which they occur behavesthe way it does.

Chapter 5
Motivation

and Desire

Nothing has yet been said about the role of desire, purpose , drive , or
motivation in the explanation of behavior - that part of one' s primary
reason for acting that Davidson ( 1963 ) calls the pro attitude . The rat
presses the bar not just because it can see that the light is on , but because it
is hungry . It wants food . Well -fed but otherwise knowledgeable rats behave
differently . dyde goes to the refrigerator not just because he knows the
beer is there , but because he wants a beer. His wife , knowing what dyde
knows and equally thirsty , doesn' t go to the refrigerator ; she prefers the
lemonade that is within her reach.
Until we have an idea of how such conative factors - drives , desires,
motives , preferences, purposes, and incentives - figure in the explanation of
behavior , we will not have a complete account of the role of. reasons in this
explanatory scheme. For although there is generally more at work in the determination
of voluntary behavior than a simple belief and a simple desire,
both belief (or some cognitive variant thereof ) and desire (or some conative
variant thereof ) are operative in everything we do that is explicable by
'
means of an agent s reasons. Without an account of desire, then , our analysis
of the way reasons explain behavior is at best only half finished .
5.1 Goal-Directed Behavior
In developing a model for belief in chapter 4, I found it necessary to
distinguish the internal cause of movement , C, &om those facts about it
that explainedits causing those movements . C is inside the system , directing
traffic , but what it is about C that explains , or helps explain , why it directs
traffic the way it does is the fact that it indicates external affairs to be one
way rather than another . This is a matter of how Cisrelated to things
'
outside the system , and C s relationship to external affairs is not , of course,
inside the system .
Since we are now embarked on the project of describing the contribution
of desire and other motivational states to the explanation of behavior , it
will be necessary to resolve , so to speak, the internal cause of movement ,
C, into its separate parts - into its cognitive and conative components . We
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what I shall call puredesires, and they are desiresfor whatever condition or
outcome they make the organismreceptive to. There are as many different
(pure) desiresas there are distinguishablestatesof receptivity (i.e., statesof
2
receptivity for different things). Other desires- what I shall call (cognitively
) deriveddesires are generatedby beliefsabout what will securethe
objects of pure (and other derived) desires. Without pure desires, though,
there would be no desire at all, and henceno motivation, no purpose, no
behavior explicablein terms of an agent' s reasons
. I shall return to the topic
of derived desiresin the final chapter. The project here, in this chapter, is to
show how pure desires, and what they are desiresfor, figure in the explanation
of behavior.
For convenienceI will continue assumingthat R, the effect or consequence
of movement, is some positively reinforcing event, an event that
raisesthe probability of the behavior that producedit. It should be remembered
the probabilities, the fact that M
, however, that as long as R changes
results in it will be relevant to the explanation of behavior. Negative
reinforcement (sometimescalled escapeconditioning or avoidance learning
'
.
) increases the probability of an animals doing something else
Punishment- decreasingthe probability of the animal's repeatingthe same
behavior by making R noxious, aversive, or punishing- is also a possibility
. Larvaeof monarchbutterfly feed on milkweed and store the toxins
they ingest. Bluejays that eat these butterflies become violently sick and
thereafterrefuse to eat them. They even avoid other butterflies- such as
the viceroy- that mimic the appearanceof the monarch. In this case, the
'
jay s avoidanceof monarch-like butterflies (the production of not -M , if you
like) is a piece of behavior that has the fact that M results or resulted in R
(violent sickness
) as part of its explanation.
Let us say, following Taylor (1964) and Wright (1973, 1976), that goaldirected behavior is not only behavior that tends to have a certain result
but behavior that occurs because
it tends to have this result.3 My dialing
2. The number of different pure desires will vary depending on how one identifies the
reinforcing result. If one identifies R with external stimuli (e.g ., food, water, wannth, sex) of
the kinds that, as we like to say, bring pleasure, then one will have a different pure desire for
each such result. If, however, one identifies R with the internal state (pleasure? need
reduction?) that such different stimuli produce, one will presumably have fewer pure
desires- perhaps, even, onepure desire: the desire for pleasure(need reduction, equilibrium,
or whatever). SeePapineau1984, pp. S62ff., on this " concertina" effect in the spedAcation of
the object of desire.
I have no interest in legislating about this issue. It is enough (for my purposes) if there is
at leastonepure desire- as indeed there must be if learning of the sort now in question is to
occur.
3. This isn' t quite right , but it will do for the moment. The condition is actually only
sufficient, not also necessary
, for goal-directed behavior. As we will see, behavior that does
not (and never did ) result in R may still be done in orderto get R, with the purpose or desire
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your telephonenumber is goal-directed (the goal being to talk to you) if I
do it because
it normally resultsin my talking to you on the telephone. If we
take this as a working definition, or at least (see footnote 3) a sufficient
condition for goal-directedness
, then, if certainmovementstend to result in
R and if a system producesthesemovementsbecausethey result in R, the
'
systems production of these movements is goal-directed and the goal to
which the production is directed is R. Alternative ways of describing such
behavior are to say that thesemovementsare produced in order to get R,
for the sakeof R, and with the purposeof obtaining R.
Think of an organism learning to do something in a specific set of
conditions: it learnsto produceM in conditions F by having the rewardsR
for producing M contingent on Ms production in F.4 As we saw in the
preceding chapter, such a processwill result in the recruitment of an Findicator as an internal causeof M . We have relabeled this internal indicator
B. So, if learning is successful
, B is enlisted as a partial causeof M .
Since D is the internal state on which R's effectivenessas a reinforcer
depends, successfullearning also requires the animal to occupy state D
when movementsM are produced. R will not be effective in promoting the
of M unlessthe organismis in bothstateB and state D. SinceM
production
doesn't lead to R except in F, and sinceR isn' t reinforcing unlessD, learning
requiresthat bothF and D exist for the production of M . Sincethis is so, R
will recruit, asa causeof M , both Band D. Or , if you please, the occurrence
to get R, and thus be goal-directed (toward R). If one mistakenly thinks that doing M will
get one R and (wanting R) does M in order to get R, the behavior is goal-directed without
the behavior' s tending to result in R. I leave aside such casesfor the moment. I return to
them later.
I also set aside, for the moment, complications having to do with the ambiguity in " tends
to produce a certain result." For example, must the behavior now tend to produce these
results, or is it enough if it tended to produce them? For discussion of these points see
Ringen 1985, Porpora 1980, and Woodfield 1976.
4. It isn' t, of course, necessarythat behavior be rewarded everytime. There are reinforcement
schedules(as they are called) that are intermittent and irregular but still effective in learning.
I look in the cookie jar, not becausethere have alroaysbeen cookies there, but becausethere
are sometimes
cookies there.
Also , what I am here calling the resultof M , namely R, needn' t actually be the result of M
in order to be effective in reinfordng behavior. It is well known that behavior can be shaped
by the regular occurrenceof some event (e.g ., arrival of food) that is unrelated to what the
animal is doing - unrelated, that is, to the occurrenceof M . SeeRachlin 1976, pp. 240- 245,
for a discussion of (1) lack of disaimination, (2) superstition, and (3) pseudoconditioning,
'
processes that change an animal s responseprobabilities but do not qualify as instrumental
(operant) learning becausethere is no instrumental relationship, no real dependency, between
the animal' s movements M and the occurrenceof R. The animal as it were, mistakenly
thinks it is bringing about R by produdng M , and, wanting R, producesM again in
order to get it . This is a case of goal-directed behavior that is not explained by the
behavior' s tendency to produce some result.
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of R will recruit B as a cause of M only if B is accompanied by D . The only
way to arrange things so that Misproduced when both B and D exist , but
(in the interest of economy of effort ) not otherwise (i.e., when either B or D
exists alone ), is to make B and D necessary parts of a sufficient condition
for M .' Hence, this kind of learning results in the recruitment of B and D as
partial or contributory causes of M .
We have just seen that if D is an internal state on which the reinforcing
character of R depends, then behavior that is reinforced by R will bebehavior
as an internal cause of whatever movements
in which Disrecruited
the behavior requires . D becomes a cause of M becauseM results in R.
Given our earlier description of goal -directed behavior , though , this implies
'
that M s production by D and B is goal -directed , that the behavior has R as
its goal . It implies , in other words , that such behavior can be explained by
facts about B and D - the facts, namely , that B indicates or means that
condition F exists (that is why it was recruited as a partial cause of M ) and
the fact that D is for R (that is why it was enlisted as a partial cause of M ).
The animal behaves that way because it believes that F exists and wants R.
The argument that such behavior is goal - directed , and that it is to be
explained (in part , at least) by the fact that the animal occupies an internal
state that is for R (has R as its goal ), is quite straightforward . We have
introduced D as an internal state on whose presence the reinforcing quality
of R depends. Given this , part of the explanation of why D causes M is
surely that M tends to produce R. It is the fact that M leads to the sort of
result that D renders an effective reinforcer that explains why D was
selected as a cause of M . If M did not lead to R, then either M would not
be reinforced - in which case D would not be established as a cause of
M - or , if it was ( by some reward other than R) then , since the reinforcing
quality of this other reward would not depend on D , D would not , once
again , be established as a cause of M . So D' s role as a (partial ) cause of M
depends critically on the fact that M has R what D is for as its result .
Since it is the fact that M leads to R that explains why D was enlisted as a
+ B) causing M - is explained , in part
cause of M , the behaviorD
'
at least, by the animal s occupation of an internal state (D ) that has R as
its goal .
s. In saying that B and D are necessaryparts of a sufficient condition (for M ), I do not, of
course, mean that they are necessaryfor M , that M cannot occur without them. M may be
produced, on other occasions, for other reasons, and sometimes perhaps for no reasonsat
all. Animals kill, not just when they are hungry , but also (it seems) for the sport of it . And
we can certainly imagine an animal trained to perform the same movements for different
reasons- under two different stimulus conditions for quite different rewards. So neither B
(the internal indication of the appropriate stimulus conditions) or D ( hunger) is a necessary
condition for M . They are, however, supposedto be parts- necessaryparts- of a (causally
) sufficient condition.
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Nonnally we think of behavior that is successfulin reaching its goal as
satisfyingthe desirein question. Sincethe desireis satisfied, the behavior it
. Reachingthe goal is consummatory
. This meansthat, normally
inspired ceases
, when M results in R, R will eliminate, extinguish, or removeD
(something we describeby saying the desire has been satisfied), and the
goal-directedbehavior will thereforecease.Though this may be the nonnal
. R may not extinguishD ,
sequenceof events, it is by no meansnecessary
and even if it does the behavior may persistfor other reasons. If R does not
extinguishD , the behavior will' persist, and it will persist as long as D
remains. I will keepeating until I m full , until R (in this casethe ingestion of
food) extinguishes D. And for some reinforcing experiences(direct electrical
stimulation of the brain, for instance) there is an apparent lack of
satiation (Stellar and Stellar 1985, p. 83).
It isn' t, of course, necessaryfor a system to reach its goal in order for
that goal (or an internal state having that as its goal) to be explanatorily
relevant to the behavior undertaken to reach that goal. A rat doesn't
actually have to be
given food when it pressesa bar in order for food to
be the goal that " directs" the rat' s behavior. And even if it is given food,
that (future) event could never explain, at least not causally, why the rat
the bar. Causesdo not comeaftertheir effects. No , what makesfood
pressed
'
explanatorily relevant to the rat s behavior is not the fact that food will
arrive, and not even the fact that it will probablyarrive. For, as we all know,
food may not arrive. Its arrival may not even be probable; the mechanism
for delivering it may be broken, or the experimenter may have decided
to extinguish bar-pressing behavior by no longer rewarding it. Rather,
what makesit true to say that the rat pressesthe bar in orderto getfood, that
'
getting food was the rat s purposeor reasonfor pressingthe bar, that the rat
'
pressedthe bar becauseit wantedfood, is that the rat s movements(M ) are
being caused, in part at least, by an internal state, D, having food as its
goal; and the explanationof why D is causingM , and hencean explanation
of the behavior, is the fact that D has this goal, the fact that D is, specifically
, a receptivity to food. It is this fact that explains D' s recruitment as a
causeof M and, thus, helps explain the rat' s current behavior.
The fact that a hungry rat, furiously pressinga bar in order to get food,
occupies state D, a state that was recruited as a cause of bar-pressing
movements because
, in the past, these movements led to food does not,
obviously, explain why D now exists, why the rat is now hungry. Nor does
it explain why M is now occurring. D' s having R as its goal, its being for
R, is not a triggering causeof behavior. It is a structuringcause. It helps
explain, not why D or M is occurring now, but why , now, D is causingM
(rather than something else). Failure to appreciatethe differencebetween
bodily movements (or external changes) and the behavior having those
movements and changesas a product- hence, failure to appreciate the
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differencebetween a triggering and a structuring causeof behavior- is, I
suspect, partly responsiblefor the mistakenidea that whatever triggers the
behavior, whatever causesthe beliefs (B) and desires(D) that ( by causing
M ) constitute the behavior, must be the ultimate (causal) explanation of
that behavior.
It may appearmildly paradoxicalthat desire- normally thought of as a
future-oriented attitude, somethingthat moves us toward the attainment of
a yet-to -be-securedgoal- is, on this account of things, a reflection of
things past. The paradox is only apparent. In pressingthe bar becauseit is
hungry, the rat wants food; it does not, to be sure, want food it hasalready
eaten. The desireD , exists now, of course, and if it is causallyeffective in
securing its own satisfaction, it will do so by bringing about somefuture
condition. But what makesthe present internal state a desirefor food, and
not, say, a desirefor water or sex, is the fact that it is receptivity to food, the
fact that it makesgettingfood a result that will encouragethe reproduction
of movementsyielding food. And what makesthis internal state explanatorily relevant to current behavior is the fact that its being for food is what
explainswhy movements(M ) constitutive of this behavior are now being
produced.
It is, of course, quite possibleto have two identically trained rats that, on
, behave quite differently. Reggie eagerly pressesthe
particular occasions
bar when he seesthe light ; Ronnie, his littermate, remainsindifferent when
he observes the same stimulus. Why the difference? Reggie is hungry;
Ronnie isn' t. A visual stimulus that will evoke a motor-cortex dischargein
a properly motivated animal will evoke no dischargeat all in one that is
satiated(Evarts 1980, p. 229). The differencebetween these rats is obviously
a differencein their internal conditions, a differencein their motivational
states. Though both Ronnie and Reggie have B (they both see the
), and though they have both had the sametraining (both have been
light
" restructured" so that B and D will
produce M ), only Reggie has D. In
'
bar (despite his training) when the
explaining Ronnies failure to pressthe
'
light comeson by saying that he isn t hungry, we are merely identifying
one factor in the causeof movement- the motivational factor- that distinguishes him &om Reggie. An essentialpart of the sufficient condition
(for M ) is missing.
5.2 Goal-IntendedBehavior

Something, it seems,hasbeenleft out. Supposean animallearnsto produce
M in conditions F in order to get R. A rat learnsto pressthe bar when the
light is red in order to get food. If we keepthings simple, and supposethere
are no countervailing motivational states or interfering beliefs, then such
learning will generateinternal conditions (8 + D) that are, given normal
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conditions , sufficient for M . Henceforth , when the animal wants R (is in
state D ) and believes F (is in state B), M will be produced . The rat will press
the bar. Furthermore , it will press the bar becauseit wants R and believes F.
The behavior is both goal -directed and cognitively guided .
But is this the correct , or the complete, explanation of the rat ' s behavior ?
Consider an untrained rat , or this (trained ) rat beforeit was trained . Or think
about a rat that learned to do something else when the light was red in
order to get food . Such rats might want food , know that stimulus conditions
are F, and not press the bar. So, it seems, wanting food (D ) and knowing the
light is red (B) are not sufficient to produce bar -pressing movements . Therefore
'
, something else is needed to complete the explanation of the first rat s
behavior . In describing him as wanting food and thinking the light is red ,
we have not distinguished him from his cousins who know and want the
same things but behave quite differently . It seems we need something in
the way of a background belief about the way to achieve one ' s ends, some
belief to the effect that producing M in conditions F will bring about R.
The first rat , as a result of training, must know , or at least believe , that
the bar when the light is red will bring it food . The other rats
pressing
'
don t know this . So the complete , or at least a more complete , explanation
'
of the first rat s behavior is that he knows the light is red , wants food , and
thinks that by pressing the bar when the light is red he will get food .
This objection raises an important point about the way background
beliefs , beliefs about the efficacy of means for bringing about ends, 6gure in
the explanation of goal - directed behavior . To explain someone' s performance
'
it isn t enough to point out that , in the conditions he believes to
obtain , his behavior leads to results he desires. One also wants to know
whether the agent knows (or at least believes ) that his behavior will lead to
results he desires. Was his getting a desired result a mere fluke , or did he do
what he did in order to achieve that result - with the belief that such action
would , or would likely , get him what he wanted ? We can imagine a hungry
but untrained rat pressing the bar at random , in play , out of curiosity , or
accidentally when it observes a red light come on . Though this rat is
hungry and believes the red light is on , the explanation of its pressing the
bar is not that it wanted food and saw the light come on . It was hungry and
it did see the light come on , but that isn' t why it pressed the bar. This isn' t
goal -directed , purposeful behavior , although it may later becomeso if the
consequences are appropriate .
Any animal that has been trained to do something in a certain set of
conditions in order to secure a certain result has what we might call
procedural knowledge- a knowledge of how to achieve those results, a
knowledge of what to do , and when to do it . This is a form of knowledge
that is a unique mixture of the practical and the theoretical . it isn' t just a
'
piece of know -how , like knowing how to swim or to wiggle one s ears. It is
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a skill, if you will , but not just a motor skill. Even untrained rats, we may
suppose, know how to pressthe bar. They often do it in play. It is, rather, a
cognitive skill: knowing when to press the bar. This practical knowledge,
this cognitive skill, is an inevitable accompanimentof instrumentallearning:
'
'
you cant , by appropriate rewards and punishments, shape an animals
responsesto stimuli without also teaching it , at some level, that those
responseslead, in theseconditions, to those rewardsand punishments.
The fact that, even in the simplestcasesof instrumentallearning, what is
developed is not just a pattern of behavior, but a genuine cognitive skill,
something more like knowing-that, a piece of factual knowledge, rather
than just a knowing-how, becomesapparent when this procedural knowledge
is appliedin abnonnalor simply changedcircumstances
, thus failing to
. Reggie, we say , knows when
yield the usualresult. We then speakof beliefs
to pressthe bar. At least he did know this. Now that he is no longer being
rewardedfor pressingthe bar when the light is red, how do we explain his
bar-pressing behavior? Well , during learning Reggie acquired a piece of
procedural knowledge: the knowledge that pressing the bar would bring
food. Sinceit is now falsethat pressingthe bar will bring food, we can no
longer call this knowledge. But we can, and regularly do, call it belief. The
rat pressesthe bar, not becausehe knowshe will get food in that way, but
becausehe still thinks he can get food that way. He may, after a sufficient
number of disappointments, stop thinking this, but that, surely, is part of
the explanation of why he behaves that way the first few times after
rewardsare discontinued.
It is perhaps best at this juncture to distinguish between explicit and
, beliefs, and knowledge (Cummins 1983, 1986).
implicit representations
Procedural knowledge (or belief) of the type developed during instrumental
learning may only be implicit . An implicit belief or representation
is something like what Ryle (1949) called a single-track disposition, but in
this caseit is a single-track disposition, acquiredduring learning, to do or
believe something given certain other beliefs and desires. If, for example,
the disposition in question is a disposition to believe Q when one believes
that p, we can speak(seeArm strong 1973; Ramsey1931) of the (implicit)
belief that if p, then Q (or, depending on the strength of the dispositions,
probably Q) . If the disposition is to produce M when one believes that
F and wants R, we can speak of the belief that producing M will (or
probably will , or might ) secureR in conditions F. In the latter case, when
the disposition in question is one connecting certain beliefs and desires
with certain outputsthe implicit belief resembleswhat computer scientists
- a rule specifying which actions are to occur under what
call a production
conditions (Haugeland1985, pp. 157- 164).
An implicit belief or a production, then, is not just any disposition. My
disposition to perspire when it gets hot and my car' s disposition to start
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when I turn the ignition key are not implicit beliefs. Rather, an implicit
belief is a disposition or rule that describesthe relationship among entities
that are already intentionally characterized(beliefsand desires, for instance)
or among such intentionally characterizedentities and movements. A rule
or disposition that says, simply, " Producemovement M when conditions F
and D obtain" is not an implicit belief. It is, at best, merely a regularity of
some kind. My car " follows" the rule " Start the engine when the key is
turned on, the battery is charged, and there is gas in the tank." But this is
not a belief. In order to qualify as a belief
, the disposition or rule must be
defined over intentional elements(beliefsand desires) qua intentional elements
. So, for example, the rule that says "Produce movement M when
"
you believe (or representthings as) F and when you want R gives rise to
the implicit belief that M will yield R in conditions FUnlike the first rule,
the one that merely gave expressionto a regularity, this rule canbe applied
whether or not condition F exists (it need only be believed to exist) and
whether or not D exists (as long as there is someinternal state that hasR as
its goal).
An implicit belief, then, derives its content from a rule or disposition
definedover intentionally speciRedelements. This being so, implicit beliefs
have a content with a very narrow range of application. Such beliefs are
perhapsbetter thought of as ways a system has of manipulating information
than as part of the information they manipulate. They are, as it were,
part of the program, not part of the data on which this program operates.
"
/
Alternatively , it may be useful to think of implicit beliefs as distributed
associations constructed during learning in a connectionist network
by the continual reweighting of the excitatory and inhibitory connections
between nodes. The content of such beliefs is not available, as it is with
'
explicit beliefs, for other jobs. Depending on a systems motivational state,
explicit beliefs can enter into combination with other beliefs to generate
a wide range of different actions. They are potentially limitless in their
application. An implicit belief that doing M in conditions F will yield R, on
the other hand, can be applied only in circumstanceswhere one believesF
and wants R. And the way it is applied is by generating movement M . It
has this narrow range of application becausethe belief is, basically, the
disposition to do M when one believes F and wants R. An explicitbelief
with the samecontent, however, has a much wider range of application. It
canbe applied whether or not one believesForwants R. It canbe used, for
instance, to infer that F is not the casewhen R doesnot result from M , or to
infer that someone
else's production of M in conditions F will yield R.
Since learning is a way of recruiting representationsand motivational
states qua representationsand motivations as causesof M , learning is a
'
way of installing a new rule, a new production, in the systems command
center: produce M when you think F and want R. Sincelearning does not
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occur unless this recruitment is to some degree successful
, learning does
not occur unlessthere is, to the samedegree, the development of a representation
, either implicit or explicit, to the effect that M will yield R in
conditions F. Hence, even when the learning in question occurs at this
simple level, even when we are talking about conditioning a rat to pressa
bar, the learning processbrings with it , if only at the implicit level, the kind
of background belief that is required to make the behavior goal-directed.
The trained rat pressesthe the bar becauseit thinks the light is red, wants
food, and thinks (implicitly ) that pressingthe bar when the light is red will
get it food.
With more advancedsystems(humanbeings, for instance), the representation
of the relation between environmental conditions, behavior, and
results may be, and often is, explicit. In fact, the representationof this
relationship between outcomes and the movements and conditions in
which it canbe obtainedmay comebeforethe animaldoesanything to secure
this outcome- before
, in fact, the animaldesiresthis outcome. Suchlearning,
(sometimescalled latent or observationallearning) is a way of developing,
without trial-and-error practice, without the kind of conditioning regimen
we have so far been concernedwith , explicit representationsof environmental
one can later exploit, if the appropriate desires
relationships that
'
develop, to achieveone s ends. I can, for instance, learn to get a cola &om
the machine, not by having the appropriate maneuversrewarded by obtaining
a cola, but by watching someoneelse's activities rewarded in this
way. Then, when (if ever) I want a cola, I know what to do to get one.
I have developed explicit representationsthat, when desires and beliefs
(about currently prevailing conditions) change, I can exploit for my own
purposes. Rats and pigeons, it turns out, are capableof the samekind of
learning. So are monkeys. Monkey see, monkey do. In chapter 6 we shall
look at the way this capacity for explicitly representingthe relationships
between variables- some of which (i.eM ) the animal itself can produce,
some of which (i.e., R) it may need or desire, and others of which (i.e., F)
'
may be required in order for M to yield R- greatly enlargesthe animals
capacity for satisfying needsand desires. In very simple animals, though,
the rules of action (what we arehere calling implicit representations
) may be
the only way the animal has of representingthe relationshipsin question
(Staddon 1983, p. 424).
It may be that one Ands the conditioned behavior of simple creatures,
such as rats and pigeons, too simple, too rigid , and too nonadaptive to
qualify as goal-directed or purposeful, and hence too simple to be explained
in terms of reasons
(what the animalbelievesand desires). Although
in somesensethe rat is pressingthe bar in orderto getfood, this isn' t the kind
of deliberate, intentional, intelligent behavior that we humansexhibit in our
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questto satisfy our desiresand realizeour purposes. Even if one agreesthat
suchsimplecreatureshave somethinglike desires(internal statesthat are, in
a sense, directed toward food, water, sex, warmth, shelter, and comfort),
even if one agreesthat they also have the capacity to register (and in this
senserepresent) the environmental conditions on which the satisfactionof
those desiresdepends, and even if one agreesthat, through certain kinds of
learning, these representationaland motivational states become, in virtue
of what they meanand what they arefor, explanatorily relevant to acquired
behavior, one can still insist that theseforms of life lack sufficientplasticity,
creativity, or intelligencein their pursuit of goals to exhibit real purposiveness
in their selectionof meansto serve their needs.
The feeling that the rat' s behavior, however goal-directed it might
appear, is not genuinely purposeful, not really to be explained in terms of
desiresand beliefs, may spring from a simple dislike of rats. Somepeople
tolerate- indeedinsist on- suchexplanationsfor their pets' behavior, but
are unwilling to accept their application to the behavior of less cuddly
creatures. Aside from simple prejudice, though, this feeling may have a
perfectly legitimate sourcein the felt distinction between behavior that is
generatedin part by implicit beliefs and behavior whose cognitive backgroun
is fully explicit. One may feel, for instance, that behavior having as
part of its explanation what we have been calling implicit beliefs is not
genuinely goal-directed, or that, if (for whatever reasons) suchbehavior is
to be classifiedas goal-directed, only goal-intendedbehavior (Braithwaite
1953: Woodfield 1976)- goal-directed behavior (in the present sense)
whose cognitive origin is fully explicit- should be regardedas genuinely
purposive and, hence, as explicablein terms of reasons.
Crispin Wright (1986), summarizingthe views of G. Evans(1981), puts
the caseagainst isolated and single-purpose (and, hence, implicit) beliefs
quite effectively. When a rat acquires a disposition to avoid a kind of
foodstuff that is poisonousand hascausedit sicknessin the past, we might,
to explain its behavior, assignit a belief that the food is poisonous. But this
belief, which I am calling an implicit belief, is quite different from our belief
that the food is poisonous. Our belief that the food is poisonous has
achievedexplicitstatus and is, therefore, availablefor a variety of jobs and
applications:
. . . my belief that a certain substanceis poisonousmay manifestitself
in a literally indefinite variety of ways. I may, like the rat, avoid the
substance
. But I may also take steps to ensuremy family avoid it , or
take stepsto ensurethey don' t! . . . I may take a large quantity if I wish
to commit suicide, and a smallerone if I wish to incapacitatemyself so
as to avoid an obligation. My belief that the substanceis poisonousis
thus, as Evans puts it , at the service of indefinitely many potential
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projects corresponding to indeAnitely many transfonnations in my
other beliefs and desires. With the rat, in contrast, conceptslike the
desirefor suicide, or malign intent, can get no grip . . . . its ' belief' that
the substanceis poisonoushasconsequentlyno other expressionthan
in shunning it . ( Wright 1986, pp. 33- 34)
This may simply show that we should not say that the rat believesthe food
. Perhapsthat is the wrong way to describe the way the rat
is poisonous
representsthe food. Perhapswe should say that the rat representsthe food
as tasting awful, or as the sort of stuff that makesit (the rat) feel sick or
whatever.
'
Aside, though, &om the questionof how best to expressthe rat s way of
'
representingthe food (and I don t seewhy there must be, in our language,
a convenient way of expressingwhat the rat believes), the deflationary (of
rats) sentimentsexpressedin the above passagewill surely appealto many
readers. The narrow dispositions to which implicit beliefs give expression
may be too narrow for the purpose of capturing our common and familiar
idea of purposive, intentional, goal-directed behavior. If this is so, then we
must reservetheselabelsfor behavior that is not only goal-directed in the
presentsensebut is also goal-intended behavior that is the expressionof
, and hence internal structures that
fully explicit internal representations
have, in virtue of their content, a more versatile role in the production of
output. According to this classificatorydecision, then, genuine purposive
behavior will be constituted by movements, M , that have as their cause,
not only a B (of conditions F) and a D (for result R), but an explicit
representation(some internal structure having the function of indicating)
that M tends to yield R in conditions F.
I shall return to this topic in the final chapter, where I will try to say
somethingmore systematicabout the way beliefsand desires, or what I am
herecallingbeliefsand desires, interact to generatemore complex cognitive
and motivational structures. I shall, in particular, try to say something
about the way desires for things one has never had can help to explain
behavior that one has never (yet) perfonned. I do not think it of great
importance that preciseboundariesbe drawn, that we try to say exactly
when and where on the biological continuum (a continuum of increasing
representationaland motivational complexity) it becomestrue to say that
organismsdo things becauseof what they believe and desire. It is enough,
perhaps, to see (1) the way internal structureshaving some of the intentional
properties of human belief and desire appear fairly early on this
scene- as soon, in fact, as the requisite fonDS of learning are possible; (2)
how, during learning, the intentional properties of thesestructuresbecome
relevant to the explanation of the acquired behavior; and (3) how such
representationaland motivational atoms can be combined, in more devel-
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oped systems, into cognitive and conative moleculesthat exhibit some of
the organizationaland explanatory complexity of our reasonsfor acting.
5.3 Drivesand Desires
When psychologists and physiologists speak of drives, they are usually
thinking of the internal detenninants of a certain speciesof motivated
behavior. They are not necessarilythinking of behavior that is explicablein
tenns of an agent' s reasonsand purpose~. Homeostatic
drives, for example,
are processes that function automatically to keepinternal statesnearcertain
" "
set levels (Groves and Schlesinger1979, p.351). Body temperature, blood
pH, and the concentrationsof sodium, sugar, and many other substancesin
the body are regulated by the autonomic nervous system. Usually, the
animal in which theseactivities occur is quite unawareof their occurrence.
There is certainly nothing purposive about them, if we think of the purpose
in questionas the purposeof the animal in which they occur. Nevertheless,
these processes exhibit some aspectsof goal-directedness
. Certain events
seem to occur because
of the beneficial consequencesthey have for the
animal in which they occur, and this, as I have suggested, is the essenceof
.
goal directedness
If we regard thesehomeostaticactivities as behaviors at all, we tend to
think of them as the behaviors of certain organs and glands- of parts of
the animal- rather than as behaviorsof the animal. However, a variety of
instinctive behaviors that are equally automatic, equally involuntary, and
'
equally the product of the organisms genetic inheritanceclearly qualify as
behaviors of the animal. The reflexes and Fixed Action Patterns (FAPs)
mentionedabove are casesin point . The tropistic maneuveringof the moth
to escapethe bat, the instinctive flight of birds at the sight of short-necked
(ie ., hawklike) profiles, the nut-burying activities of the Europeanred squirrel
"
"
, and the hill climbing (up and down chemicalgradients) of bacteriaall such behaviors, though not learned, nonnally have beneficial results.
There is, furthennore, reasonto think that thesebehaviorswere favored by
natural selection, were establishedand flourished in the species
, because
. Hence, suchbehaviorsappearto be
they had thesebeneficialconsequences
, under nonnal conditions, doing
goal-directed. The animaldoes M because
M tendsto result in something, R, that is beneficialto the organism. Hence,
the animal does M in order to get R.
As we know, however, such behavior will occur whetheror not it has
. The moth will take a nosedive whether or not
satisfactory consequences
this behavior helps it to avoid the bat. Even if the maneuver repeatedly
ends in disaster(as long as the disasterdoesn't prevent it from executing
thesemaneuversagain), the moth will behavethe sameway . And , as was
noted above, squirrelswill executethe scratching, digging, pushing, cover-
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ing, and tamping-down motions usedin burying nuts whether or not these
movementshave their normal (nut-burying ) results. They will do so, with
little or no effect, on a hardwood floor. The following description of
Dethier' s (1976) experimentswith blowflies is illustrative:
Blowflies, the organismsthat Dethier used in these experiments, live
on pure sugar solutions. If they have not eaten for some time they
will consume such solutions when they find them, and how much
they consumedependson their state of deprivation. Eating, in these
animals, consists of a series of stereotyped, reflexive acts. If a fly
happensto step on a drop of sugar water, chemical taste receptors
located on the legs are stimulated. The next responsedepends on
the state of the organism, its drive. If it has not eaten for some time,
the fly will automatically extend a tonguelike proboscis and suck in
the fluid. If the fly has eaten recently this responsewill not occur.
Proboscisextension dependsentirely on the state of sensoryadaptation
'
of the chemicalreceptorslocated on the animals legs and on the
neural signalsoriginating in the foregut of the animal and transmitted
to the brain via the so-calledrecurrentnerve. If this recurrentnerve is
cut, proboscis extension can no longer be inhibited and the fly will
continue to eat until it quite literally bursts. The behavior of the
animal, proboscisextension, dependson the biological deficit created
when the animalhasnot eatenfor sometime. (Groves and Schlesinger
1979, pp. 349- 350)
Assuming that proboscisextension is a piece or innate behavior the mechanisms
for which are genetically coded, and that this behavior evolved
for the fly (in securingnourishment),
becauseof its beneficialconsequences
this behavior, though not goal-intended(see section 5.2), does seemto be
when the
goal-directed(section 5.1). If we let the biological deficit (created
'
fly has not eaten for some time) be D and activity in the fly s chemical
receptors(indicating the presenceof sugarwater) be B, then B + D appear
to be causing M (proboscis extension), and the explanation for this
behavior seemsto come back to what B representsand what D is for.
But can this be right ? Leaving asidefor the moment the intentional acts
of purposeful human beings, do we really want to classify the reflexive
behavior of the blowfly with the kind of acquiredbehavior an animal (such
as a trained rat) exhibits when it pressesa bar (in the only way I can think
to describeit ) in orderto get food? Do blowflies even have desires? Needs,
yes, but desires?
One can concedethat the blowfly occupiesa motivational state of some
kind without admitting that the fly has a desirefor anything. After all, a
(pure) desire for R was defined as a state of the organism that made R
'
reinforcing. If , then, the blowfly s behavior is not modifiable by the receipt
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of sugar water - if it is incapable of learning of the kind described earlier then , whatever it is in the blowfly that (together with the registration of
sugar water ) causes proboscis extension , it is not a desire for sugar water (or
for anything else). Unlike a desire, it cannot explain the fly ' s behavior in
terms of what it is for . Though it may produce movements that normally
have R as their result , it is not for R.
Nevertheless , though this internal state (call it d ) lacks the intentional
properties of a desire, it is , like a desire, a variable motivational state that
operates in tandem with various indicators to generate output . Let us,
therefore , borrow a term &om recent motivational psychology and call it a
drive.6 As I shall use the term , a drive is, like a desire, a cause of movement ;
however , unlike a desire, it is not for anything (not even the sort of
beneficial thing it normally brings about as the result of the movements it
causes), nor is it (therefore ) recruited as a cause of movement because of
what it is for . As we shall see more fully in a moment , we cannot explain
behavior by appeal to drives in the way we can explain behavior by appeal
to desires.
If a drive produces movements M that typically yield a beneficial result
R, and the behavior (d ' s causing M ) was selected for because it tended to
yield R, then we can say that d is a drive toward R. But just as one can drive
toward Chicago while having no intention or desire to go to Chicago , so a
drive toward R lacks the intentional properties of a desire. A drive toward
R is merely one that typically causes movements that result in R and which ,
because R is beneficial , may have been selected for this job because of this
fact. But the fact that d was selected for this job (producing M ) by evolutionar
processes does not mean that the behavior is goal -directed .
Behavior in which drives rather than desires figure may exhibit some of the
external marks of goal -direction , but it is, at best, behavior directed toward
a goal , not by a goal .
To understand why this is so, one need only recall the discussion in
section 4.3 of the difference between selectional and developmental explanations
. It was argued there that in order for meaning to be explanatorily
relevant to behavior it is not enough for some internal state to have
meaning and for it (the state) to participate in the causation of movement .
More is needed: the fact that this state has this meaning must explain why it
causes what it does. And for this further condition to be satisfied it is not
enough that there be some evolutionary or selectionalexplanation for the

6. The concept of a drive was the successorof the idea of an instinct in modem psychology.
Hull (1943) suggestedthat physiological deficits, or needs, instigate an organism to undertake
behaviors that result in the offsetting of those needs. "Drives , therefore, are a motivational
characteristicor property of need states. They result from physiological disequilibrium
and instigate behaviors that return the organism to a state of equilibrium." ( Weiner
1985, p. 92)
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role of the internal indicator in the production of movement, for such
explanationsmake it quite clear that it is not the meaning (if any) of this
indicatorthat explainsits causalrole in the production of movement. Quite
the contrary. It is, presumably, the performance of ancestral indicators,
together with the genetic transmissionof genescoding for the behavioral
processes to which these indicators contributed, that explains why this
indicator is now functioning the way it is. Selectionalexplanationsof why
this B is causing M make the meaning of this B quite irrelevant to the
explanationof why it is causingM . This B would causeM no matter what
it meant, or even if it meant nothing at all.
And so it is in the caseof selectionalexplanationsof the role of d in the
production of M . In order for d to be involved in goal-directedbehavior,
behavior having R as its goal, d' s causalcontribution to the production of
those movements that have R as their result must be explained by the
tendency of these movements to produce R. A selectional explanation
does not supply this. Quite the contrary. This animal inherits genes that
programd to causeM whetheror not M tends to yield R. The explanation
for the fact that the animal inherited thesegenesmay residein the fact that
productions of M by ancestorsof this animal tended to yield R. But what
happenedto ancestorsof this animalssaysnothing about what the production
of M in this animal did or will yield . This animal may be in acom pletely different enviroment, one in which tokensof M no longer lead to R.
Still, given the genetic programmingd will still produceM . As long as the
behavior is not modifiable by learning7, nothing will change. If the
'
blowfly s consumption of sugar water is indeed instinctive, embodying
'
what I am calling drivesand not desires
, then if todays sugar water (unlike
the stuff that existed when this behavior developed in the species
) makes
the fly sick, the animal is going to get sick. It will get sick again and
again- whenever it finds sugar water to consume.8 As I am using the
terms, this is the basic differencebetween a drive and a desire. Behavior
whoseinternal sourceis a drive toward sugarwater cannot be explainedby
an internal state that is for sugarwater. Hence, when we have an evolutionary
(and, in particular, a selectional) explanation of why d producesM , the
fact that M tends to result in R, even if we supposethat M does(still ) result
in R, is quite irrelevant to explainingwhy d producesM . Behavior that is
not the result of learning, whether it be the rigidly programmedbehavior
7. If it is modiAableby learning
, thenof coursewe arebackto the presentmodelof goaldirectedbehavior
. That is, d will now be a desirefor R (sinced will be an internalstateon
whichthe re Wordngquality of R depends
), and the explanationof behavior(acquiredby
reinforcingcertainmovements
by R) will be explicablein termsof the fad that d is for R.
8. StellarandStellar(1985, p. 41) remarkthat to dateit hasnot beenfoundthat the blowfly
can learn to modify its responses
on the basisof food rewards
. If this is so, then the
'
blowfly s behavioris explicablein termsof drives(towardgoals), not desiresfor goals.
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of regulative bodily subsystemsor the instinctive behavior of the animal
itself, is not goal-directed behavior. Whatever drive or motived
, we suppose
is operating inside the animal to produce the movementsresulting in
R does not qualify as a desirefor the condition it drives the animal toward.
This internal state, though it drives the animaltowardR, doesnot have R as
its goal, becausereaching this goal does not explain why the animal is
driven toward it.
What I have said about drives, and about the way they operate in the
instinctive behavior of animals, can also be said, but for slightly different
reasons, about the apparent goal-directednessof artifacts. A heat-seeking
missilemay be driven towarda goal by certain cybernetic mechanisms
, but
it is not goal-directed
. At best, it is directed by the goals, purposes, and
intentions of those who designedand manufacturedit. The reasonis much
the sameas that for denying a role to the meaning of a machine's internal
statesin the explanation of its behavior (section 4.2). Even supposingthat
there are internal stateswith meaning, the fact that these stateshave this
meaningis not, except in the most indirect way (through its designersand
manufacturers
), relevant to explaining why these internal states exercise
the control functions they do. The thing is there, doing what it is doing,
becauseI put it there. The reasonI did this is becauseI wanteda certain
result and I thought(possibly incorrectly) that by arranging things this way
I could achieve that result. The tendency of the processto achieve that
result (if, indeed, it has this tendency) is only indirectly, through me as it
were, responsiblefor things' being wired the way they are. At best, we can
- the samekind of
give suchartifactsa kind of borrowed goal-directedness
intentional loan that words on a page have with meaning. If the missile
reachesits target, it does so not becauseit occupiesan internal statehaving
the target as its goal but becauseI occupy an internal state that has the
'
missiles reachingthe target as its goal.
There is, of course, no point in arguing about words. If someonethinks
that the behavior of some machines- behavior that persists, in varying
circumstances
, toward someAnalresult- is goal-directed(the goal inquestion
being the Anal result that the machineovercomesvarious obstaclesto
achieve), so be it. I do not own the term, and others can (and will ) use it as
they please. The samecan be said for the activities of various homeostatic
and regulatory mechanismsin animals, and for the innate, rigidly programm
, and (in general) need-satisfying behavior of animalsthemselves.
These activities do, admittedly, exhibit some of the interesting properties
of genuinely purposive behavior- the kind of behavior I am calling goaldirected, the kind of behavior that is explainedby its tendency to achievea
certain goal. We can say, if we like, that such behavior has a function: to
achieve those results that (in the caseof biological mechanismsand processes
) led to their selection and preservation or (in the caseof artifacts)
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that was our purpose in constructing them . The important point is not
what word we use to describe the phenomena that I am using the word
"
"
goal - directed to describe, but the fact that the behaviors I am calling
"
"
"
"
goal - directed are beyond the self-regulating , goal -achieving , or goal maintaining behavior of artifacts and bodily organs and are quite different
from the unlearned , instinctive , and (in general ) need- satisfying behavior of
animals, the kind of behavior that is driven ( by internal motivational states)
toward a goal . Goal -directed behavior (not to mention goal - intended
behavior ) is not only behavior that tends to produce certain beneficial
results but behavior that is undertaken precisely because it (not some
ancestral replica ) tends (or tended ) to produce that result . It is this fact - a
'
fact about what the system s having this goal helps explain - that justified
calling this special class of behaviors goal - directedbehaviors .
5.4 The Intentionality of Desire
Desires, though they are not representational states9, do have an object ,
something they are a desire for , that gives them a special status. This special
status is often acknowledged by saying that desires, like beliefs , are intentional
states or attitudes . It is the purpose of this section to describe the
intentional aspect of desire and to show how the current account of desire
captures this aspect.
Note first that ascriptions of desire are, like ascriptions of belief , referentially
opaque . The belief that s is F is not the same as a "belief that t is G,
"
" "
althoughs = t and although the predicate expressions, F and G , are
co-extensional (are true of , or refer to , exactly the same things ). The same is
true of desire. Oedipus wants to marry Jocasta, but does not want to marry
his mother (and perhaps even wants not to marry his mother ), despite the
fact that Jocasta is his mother .
Some desires inherit their referential opacity from the beliefs and other
desires from which they are derived . For example : I want to speak to the
manager. I think the well - dressed woman standing on the far side of the
room is the manager, so I want to speak to her. Given my desire to speak to
the manager, my desire to speak to her is derived from my belief that she is
the manager . If she happens to be, not the manager, but a clerk with no
'
authority to help me, this (as long as I don t know it ) makes no difference to
what I want . I still want to talk to her. But I do not , of course, want to talk
'
to a clerk who can t help me. So my desire to talk to a person who , as
things stand, is a person who cannot help me is entirely a function of my
beliefs about the person (and my desire to talk to the manager).
9. Not, at least, on the faceof it. However, Stampe(1987) desaibesdesiresas something
.
like perceptions
(andhencerepresentations
) of needs
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in the animal's past
produce, but by the sort or results it tendedto produce
'
experience. If we now, after learning, put beer in PI s water bottle, the fact
that licking the spout will now give the rabbit beer, the fact that such
behavior now tends to produce nothing but beer, is irrelevant to understanding
why PI licks the spout. He licks it becausehe wants water even if
no
licking
longer tends to give him water. And even if PI likes the beer he
even
if it quenches the thirst that motivated him to lick, he still licked
,
gets
becausehe wanted water. The rabbit may, hereafter
, lick in order to get beer.
He may, that is, develop new, more discriminating, desires. But until that
happens, the desire that explains the behavior is a desirefor whatever past
result figured as a structuring causeof the the behavior.11
'
Supposewe put nothing but Perrier water in PI s water bottle the first
few weeks. Does this meansthat, once PI learnshis lessons, he licks at the
spout in order to obtain Perrier water? Has our rabbit developed fancy
tastes- desiring, thereafter, nothing but mineral water bottled in France?
Possibly yes, possibly no. It depends on PI. Nothing in the present
forces us to either conclusion. Let us suppose, however,
analysisof desire
that PI can't tell the difference between ordinary tap water and spring
water bottled in France. If this is so, then we cannot supposethat what it
was about the water we used in PI' s bottle that made it reinforcing was its
being Perrierwater. It was merely the fact that it was water. Sincethis is so,
we must say that D is a desire, not for Perrier water, but simply for water.
The fact that Perrier water is water, and not the fact that it was bottled in
France, is what explainswhy PI' s receipt of it during learning enlisted D as
a causeof licking motions. Hence, what PI has a desirefor is water. It is an
internal state having that goal or object that explainsPI' s current behavior
at the spout. Despite the fact that PI receivedonly Perrier during learning,
it is an internal state that is for water- a desire for water, not for Perrier
water- that is currently active in the production of those movements
constituting behavior. It is the fact that PI wants water, not that he wants
Perrierwater, that explainswhy he is licking the spout.12
Not every property of a reinforcing event is relevant to its efficacyas a
reinforcer. Though PI was always rewarded with water bottled in France,
that property of the reward is not relevant to the effectsthis water had on
'
'
PI. It doesnt figure in the explanationof PI s altered pattern of behavior. It
does not, therefore, becomea motivationally relevant object- something
's (1980
11. Ringen
makes
thispointagainst
of Wright
(1985
) effectively
) criticism
Porpora
1973
.
(
)
12. Thisassumes
thatit isthefactthatit waswaterthatexplains
thechange
in PI'sbehavior
.
It maynotbe. It maysimplybethefactthatby lickingat thespouthereceived
acoolliquid
thatexplains
thechange
in PI'sbehavior
effect
(coolbeerwouldhavehadthesame
). If thisis
so, thenPIhasa desirefor a coolliquid,andthatiswhyhelicksthespout
.
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we can appeal to as a goal , objective , or purpose - in explaining PI' s
present behavior . The fact that the water was bottled in France did not help
to structure this behavior .
'
Even if all R s are 5, so that one cannot get R without getting 5, one can
still want R without wanting 5, for all R' s can be 5 (and vice versa) without
the property R being the same as the property 5. As long as these properties
are different , the fact that something is R and the fact that something
is 5 will be explanatorily different . Even if we imagined that all (and
'
only ) water was bottled in France, this wouldn t make the fact that something
is water and the fact that it came from France explanatorily equivalent .
bottled in France has nothing to do with extinguishing fires. Fires
Being
'
can t tell the difference between regular tap water and Perrier water .
Neither can Pl . That is why the fact that he received Perrier water during
'
learning doesn t help explain anything about why he now , as a result of
'
learning , licks the spout . If you can t tell the difference between Bordeaux
and Burgundy wines , you cannot develop a genuine taste, desire, for Bordeaux
. An affectation , perhaps; a cognitively derived desire, maybe ; but not
a pure desire.
To summarize, then: Our account of cognitively pure desires, those that
do not inherit their intentional properties from the beliefs and desires from
which they are derived , leaves them with the following properties .
1. A desire for R may be misdirected in the sense that behavior having
R as its goal or objective - behavior that is explained , in part at least,
by the desire for R- may fail to produce R. The rabbit may lick the
spout because it is thirsty even when there is no liquid to be obtained
in that way .
2. A desire that is satisfied by 5 may nonetheless not be a desire for 5.
'
PI may be satisfied with beer, but that doesn t mean he licked the
spout out of a desire for beer.
3. A desire for R must be distinguished from a desire for 5 even when
nothing is, perhaps nothing can be, R without being 5. Even if all
water contains hydrogen atoms , this doesn' t mean that we should
confuse a desire for water with a desire for something containing
hydrogen atoms.
4. An animal cannot have a (pure ) desire for R if it cannot distinguish
R from 5. Our capacity to distinguish one object from another sets an
upper limit on the kinds of objects that can be objects of desire. If the
rabbit cannot distinguish iceberg lettuce from romaine , then it cannot
be in an internal state that makes iceberg lettuce reinforcing but not
romaine . Hence, the rabbit cannot possibly do something because it
wants iceberg lettuce . Getting iceberg lettuce cannot explain a change
'
in the rabbit s behavior , and hence cannot figure as a structuring cause
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of presentbehavior, if the rabbit cannot distinguish this kind of lettuce
from other kinds.
Such are the intentional aspectsof basic, cognitively pure desires. As
thesedesiresbecomeintegrated into a richer network of beliefsand desires,
they generate (derived) motivational states that have an even greater
articulation in their intentional structure. We will examine the way this
occursin the Analchapter.
5.5 The Plasticity of Pu~ ~

l Behavior

Nothing has been said, and nothing should be said, about the causal details
of the process constituting behavior - the way M (the movements themselves
) or N (some more remote result ) is produced by D and B. We have
spoken of a rat pressing a bar. In this case the behavior is constituted by
the production of a certain result : N , depression of the bar. What particular
bodily movements , M , are used to produce N is left open . This effect may
be achieved in a great many different ways . The rat can press the bar with
his right paw , with his left paw , with his teeth , or by sitting on it . In each
case the rat is doing the same thing : pressing the bar. Even when it presses
it with the same paw , in what appears to be the identical way , there are
likely to be a great many differences at the neural and muscular level . Aside
from identifying them as bar-pressingmovements , as movements that have
a certain upshot or result , there is no way of identifying the movements a
rat learns to execute as the result of this kind of learning . As Taylor ( 1964,
p .206 ) puts it , what is learned, even in rigidly constrained conditioning , is
not movement but actions (I would say behavior) - processes that are classified in terms of their product or result, a result that can typically be reached
in a great many different ways .
Behavior whose associated product is some enviromental change or
condition - like pressing a bar, closing a door , or fetching a beer from the
- can
fridge
obviously be done in many different ways . The way D and B
about
N
, the particular pattern of bodily movements that is utilized
bring
to achieve this effect , many never be the same. But even if we confine
ourselves to behavior that has as its associated product some bodily
movement - like waving your arm, wiggling your ears, or walking - there
are, generally speaking, a multitude of different ways these movements can
be produced . Neuroscientists distinguish between a FAP (fixed action pattern
), the stereotypical production of some particular motor result - a limb
movement , say- and an FMP (fixed motor pattern ), the electrical activity
in the motor neurons that brings about that result , FMPs are comparatively
rare. Cricket songs come close; the neural activity involved in the production
of these songs is tightly control led in regard to the number and the
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timing of motor impulses ( Ewing and Hoyle 1965 ). Hoyle ( 1984, p . 405 )
describes an even move impressive case: The courtship behavior of a tiny
male grasshopper produces stereotypic motor output accurate to within a
millisecond of the Bring of individual nerve impulses . However , most
FAPs - even in insects- are not fixed with regard to the electrical activity
in the motor neurons causing the movements . Careful measurement reveals
that of the many thousands of visually identical stepping movements of a
locust , for example , no two steps exhibit the same underlying pattern of
electrical activity in the motor neurons causing the movements (Hoyle
1984 , p . 405 ). And what is true of insects is even more obviously true of
human beings - if not at the level of specific limb movements , then at the
level of individual acts. (How many different ways are there of doing one
'
thing , such as waving to a friend , scratching one s nose, or eating an apple?)
This is merely to say that an appeal to reasons- to what we believe and
desire- explains , not the particular process by means of which B and D
produce N (or M ), for this may differ greatly &om one instance to the next ,
but B and D' s producing N (or M ) however this may be managed on
individual occasions. We can explain the fall of a leaf to the ground or the
flow of a river to the sea by citing the influence of gravity without caring
about why the leaf or the water took the particular route it took in reaching
its destination . The particular route leaves and water take in reaching their
destination depends on the location of obstacles, the wind , and a great
many other factors. These may differ &om case to case. What gravity helps
us understand is not why they get there the way they get there , but , simply ,
why they get there (to the ground or to the sea) rather than elsewhere.
And so it is with explaining behavior . Explanations in terms of an
'
agent s reasons are attempts to explain why B and D reached a certain
destination , why they produced N (say) rather than something else. This is
as it should be, since the behavior is the production of N . Such explanations
make no attempt to explain why B and D cause N in this way rather
than that way - why , for instance, one pattern of movements is used today
and a different pattern of movements tomorrow . Qyde ' s wanting a beer
and thinking there is one left in the refrigerator explains his going to the
refrigerator , a process having that particular upshot . They do not explain
his taking that particular route . There may be, but then again there may
not be, a cognitive explanation for the detailed aspects of Clyde ' s trip to
the refrigerator . Perhaps his detour by the cupboard can be explained by
the fact that he wanted to pick up a glass. Perhaps his hesitation at the
doorway can be explained by the fact that he was waiting for the dog to
move . But there will surely be a great many things about his trip (details
having to do with the pattern of leg movements that brought him to the
kitchen , for instance) that will have no cognitive explanation whatsoever .
Clyde had a reason to go to the kitchen , but no reason to get to the kitchen
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in that particular way. And even when there are reasonsforgoing in that
particular way, they are generally not the sameas the reasonsforgoing to
the kitchen.
When Clyde goes to the refrigerator for his beer, much of the operation
is carried out under the guidance of sensory feedbackof which Clyde is
largely unaware. That B + D produce N may be determinedby the intentional
properties of B and D, but how they produce N must obviously be
determined, in part at least, by continually updated information bearing on
the conditions, some of them constantly changing, in which N is to be
realized. Removetwo legs from a cockroachand, automatically, an entirely
different sequenceof motor commandsis issuedto the remaining four legs
in order to get the bug where it wants to go (GallisteI1980 ).13The roach's
wanting to reach a dark spot when it senseslight and vibration (if we
'
suppose that these are the roachs reasons for scurrying under the refrigerator
'
) certainly doesnt explain why one sequenceof motor commands
is issuedrather than another. It only explainswhy the roach scuttled away
to a dark spot, why commandshaving that outcomewere issued. Similarly,
an expert marksmanholds a pistol virtually immobile in spite of the fact
that many parts of his body exhibit movement. The key to pistol stability
(as electromyographicand kinematic studiesshow; seeEvarts 1980) is that
for eachmovement of the trunk or limbs there is a correspondingcounterbalancing
movement that stabilizesthe position of the pistol in space. The
marksman's desireto hit the target explainswhy he holds his arm still. This
desire does not explain the enormously complex system of compensatory
movementsby meansof which the motor control systemkeepsthe arm still.
The sameis true of dyde on his trip to the refrigerator.
The factorsthat arecausallyresponsiblefor one thing's causinganotherin this case, for B and D ' s causingN - need not be responsible, causallyor
otherwise, for the way the effect is produced. A chief executive officer can
get his employeesto do certain taskswithout knowing or caring how they
do them. Indeed, as we all know, a hierarchicalarrangementof executive
responsibility is an efficient way to organize commandstructures. It is also
an effective way to design the mechanismsresponsiblefor behavior. Even
in the simplest sort of instinctive behavior- the defensivemaneuversof a
moth or the pattern of leg movementsin a roach, for instance- the details
of the behavior are left to lower-level structures. The moth' s sensitive
auditory system is chargedwith the job of detecting the bat and issuing a
13. Gallistel(1980, p. 10), following Bnmer(1970) and Bartlett(1958), finds the basisof
's
, or at leasta precursorof intelligence
, in the nervoussystem
intelligence
highly adaptable
"
of generalpatternsof action
: Thus, the neuralmachinerythatorganizesthe
implementation
of steppingmovementsin the cockroachalreadymanifestssomeelementary
sequences
."
propertiesof intelligence

134

ChapterS

command: Scram! What particular sequenceof movementsactually occurs
in the execution of this commandwill dependon a great many variablesthe position of the moth, the direction &om which the bat is approaching,
the speedof approach, and so on- which are of no concernto higher-level
control structures.
This division of labor is exploited by the sort of learning &om which our
reasons- what we believe and what we desire- acquire an explanatory
relation to our behavior. Learning producesa commandstructure in which
N is producedby B and D. The intentional propertiesof B and D - the fact
that B indicatesor hasthe function of indicating F, and the fact that D is for
R- explain (or so I have argued) why they produceN. Other factors must
come into play to determine, on speciAc occasions
, how they manageto
produceN, why this itinerary rather than that itinerary is adopted to reach
the destination. Given the initial state and position of the animal, given the
obstaclesin the way, and given the presenceof similarly motivated animals
nearby, perhaps, on this occasion, N can be brought about only by a
completely novel sequenceof movements, a sequencenever yet executed
in the production of N. Animals ( Nissan1950) trained to securefood by
pushing a white panel (whether it is on the right or the left) will executea
altogether novel movements, movementsrequired to push the white panel,
when the device is turned on its side so that the white panel is on top. But
this completely novel way of producing N does not meanthat the content
of D and B (what the animalbelievesand wants) do not explain the process,
and hence the behavior, having N as its product. For the process, the
behavior being explained, is the production of N (e.g ., pressureon the
white panel), and that stays the sameeven when there is a dramaticchange
in the way that result is brought about.
This selection of alternative meansto reach a given end is sometimes
calledresponsegeneralization. This term canbe misleading. It suggeststhat
the animal has acquiredsomething in learning (a response) and then generalized
it. For example, a rat learns to run a maze to reach the goal.
When the maze is flooded, the rat swims to the goal (Lashley 1924).
When unable to run, the rat rolls to the goal. To suggest that this is an
instanceof responsegeneralizationis to suggestthat what the rat learned
to do in the first instancewas to run to the goal. He then " generalized"
this response. But there is no particular reasonto supposethat this is what
the rat learned to do. The rat learned to go to the goal box in order to
get food. What was rewardedwasgettingto thegoal, not getting to it in this
way rather than that way. Even if, during learning, the rat always ran to
the goal, there is no reason to think that this way of getting to the goal
was part of what was learned. Gallistel (1980, p. 112) formulatesthe problem
, the problem of how to describewhat is learned during learning, this
way:
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One of the toughest problemsin the analysisof learnedbehavior is to
find appropriate units for the behavioral analysis. Does the organism
learn to makea particularpattern of muscularcontractionsand relaxations
, as conditioned reflex theories imply? Or does the learning
experienceoperate at a higher level, a level that specifies
, say, the
direction a limb should move relative to some object, not the particular
pattern of muscular activity to be used in accomplishing that
movement?
He goes on to describehow Wickens's (1938, 1939) classicexperimentson
response generalization illuminate this problem. In these experiments,
human subjects had their forearm strapped to a board with the palm
downward. Their middle finger rested on an electrode that was capable
of delivering mildly painful shocks. Subjectswere conditioned to withdraw
their finger from the the electrode at the sound of a buzzer. The
conditioned responsewas involuntary in the sensethat subjectscould not
inhibit the responsewhen directed to do so. After thorough conditioning,
the subject's armswere once again strappeddown, only this time with the
palm upward. In order to withdraw the finger from the electrode at the
sound of the buzzer, the subjects now had to execute quite different
movements. Different muscleshad to be brought into play in order to
perform the' sameaction (withdrawing the finger from the electrode). Most
of Wickenss subjectsmade a rapid finger withdrawal responsethe next
time the buzzer sounded- clear evidencethat what they had learnedwas
not a way of withdrawing the finger from the electrode(though throughout
the conditioning processsubjectswere only allowed to withdraw it in
one way), but something already more general, more abstract: a process
definedby its result(getting the finger away from the electrode) rather than
by any particular way of producing that result. Though N was always
brought about via M during learning, what the subject learned was to
produceN, not to produce it via M . This is why reasons, when they help
to explain behavior, explain why N is produced, not why it is producedin
the way it is.
The determination- and, hence, the explanation- of those motor processesactually selectedto reacha goal is not the job of the cognitive and
conative mechanismsthat detennine that the goal is to be sought. In some
casesthesedetails are the job of lower-level mechanismsin a hierarchically
organizedcontrol structure (e.g., the mechanismresponsiblefor the particular
leg movementsClyde executesingoing to the kitchen); in other cases
they are the job of other elementsat the samelevel of control- i.e., other
motives and beliefs.
Reasonsexplain behavior
, the production of N - something more abstract
than the particular motor patterns used to bring about those results
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that constitute the behavior in question . The rabbit ' s being thirsty explains
its going to the water bottle and licking at the spout , and nothing more
'
specific about this behavior , because, in the last analysis, the rabbit s having
its thirst quenched was the result of its going to the bottle and licking at
the spout , not of its hopping to the bottle or licking it Horn the right side
rather than the left .
Reasons, though they can explain why an animal runs, cannot explain
why the neural and muscular events that take place in the course of running
occur. If we suppose that cockroach es and millipedes have reasons for some
of the things they do (to reach a dark spot or to find food , for instance),
then these reasons will explain , at most , why they go where they go , but
not why they go how they go . The same is obviously true of all cognitive
'
of behavior . One s fear of a drop in the stock market explains
' explanations
'
why one sells, not why , in calling one s broker , one held the phone in one
way rather than another . There may be no reason, no belief , desire, fear, or
intention , that explains this behavior .

Chapter 6
The Interactive Nature of Reasons

However it may be with rats and pigeons , most of the reasons for deliberate
human behavior have little or nothing to do with benefits confer red for
'
performing feats of discrimination . I don t buckle my seat belt because I
was rewarded each time I did it in the past. Nor was I conditioned to
behave in this way in order to avoid aversive stimuli . There was, as I recall
, sometimes an annoying stimulus - either an electronic buzz or a
'
passenger s nagging - that I could avoid or eliminate by buckling up .
These reminders , I admit , helped me develop the habit . Nevertheless , when
I now buckle up , I (often enough anyway ) buckle up for a reason that has
nothing to do with what happened to me in the past . I buckle my seat belt
in order to avoid serious injury in case of an accident - something , I am
'
happy to report , I have never experienced . Perhaps a dog s leap over a
barrier can be explained by the past administration of electric shocks, but
'
my behavior in an automobile can t be explained in the same way .
I refrain from smoking , brush my teeth , avoid certain foods , look both
ways before I cross a street , read the newspaper , and teach my classes for
similar reasons- reasons that have little or nothing to do with rewards
received or punishments actually administered for these behaviors in the
past . I have certain beliefs about the situation I am in , certain desires about
the situation I would like to be (or stay ) in , and some ideas about how best
to go from here to there. These, together with a few collateral factors (e.g .,
nervousness, shyness, a headache, a sprained ankle, fatigue ) pretty much
determine what I do and don ' t do . None of this has much to do , or so it
seems, with how I acquired the concepts I apply in holding these beliefs
(e.g ., discrimination learning ) or the rewards I received (if there ever were
such) for performing similarly (if I ever did ) in the past .
This is to say that the model we have so far developed for understanding
the explanatory role of reasons is too simple to capture the enormously rich
interplay of beliefs , desires, and behavior in cognitively and conatively
developed animals such as humans. This is most certainly true , and, therefore
, most certainly a reasonable complaint . Up to this point we have looked
exclusively at pure conative states, states whose intentional object ( goal)
was not derived , as many of our goals are derived , from the beliefs we hold
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about ways to get, or ways to avoid, things we want (or fear) in somemore
fundamentalway. We have also concentrated, almost exclusively, on beliefs
of a rather primitive sort- beliefs about perceptually salient features
of one' s immediate environment. Such beliefs do not exhibit, as many of
our beliefs do exhibit, the interdependent, holistic characterof meaning in
mature, tightly integrated representationalsystems. But though, given this
narrow focus, the complaint is entirely reasonable
, it is not, I think. a
reasonablecriticismof what has so far been done. To reject or ignore this
model becauseit is too simple is like rejecting Copernican astronomy
becauseit doesn't accountfor the return of Halley' s comet, the shift in the
'
perihelion of Mercury, or the wobble in the Earths axis.
Nevertheless, something must be said, if not about the details, then
about the overall structure in which these details must eventually find a
place. Suchis the intent of this final chapter.
6.1 Choice
, Preference
, and Decision
An obvious respectin which the model is too simple is that it saysnothing
about behavior that is the expressionof multiple conative and cognitive
elements: desiresfor X competing with desiresfor Y, beliefs about risks
being balancedagainst beliefs about gains, desiresbeing modified in the
light of beliefs about their meansof satisfaction, and so on. Once we enter
this world , we are talking about phenomenalike choice, preference, decision
, and problem solving. We are talking about the economics, as it were,
of behavior: ways of allocating resourcesin the production of output so as
to maximizesatisfactionof needsand desires.
I cannot hope to say anything useful about the actual way systems
manage these complex administrative tasks. But I see no reason why I
shouldsay very much about them. It is enough, perhaps, to show (if it can
be shown) that the generalframework provided is receptive
, or at least not
unreceptive, to such ramifications. If there is reasonto think that the basic
building blocks can be combined to give a realistic portrait of purposeful,
intelligent behavior, then this is, if not support for this account of intentional
action, at least a way of neutralizing objections against it.
So let me begin by looking at behavior that is determined by two or
more motivational states. If we oversimplify a bit and think of fear as being
or involving a desire for a thing' s absenceor avoidance, then, on the
account of desire given in chapter 5, an animal's behavior can clearly be
motivated by two or more desires: a desire for food, say, and a fear for its
own safety. 1 These different desires help to explain different facets(see
-avoidanceconflict situation
1. This is a classicapproach
. There has beenan enonnous
amountof empiricalwork doneon suchbehavior
; see, espedally
, that of NealMiller (1944,
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section 1.5) of the animal ' s behavior . A jackal wants to share in the feast
and that is why it waits there, near the dead antelope . It also wants to stay
'
out of reach of the tiger s sharp claws, and that is why what it does there is
wait . In the past, the tiger has always left a few scraps, and that fact together , perhaps, with a few scars from an earlier , premature attempt to
snatch a mouthful - has modified the kind of movements produced by the
representation of a dead antelope and the desire for food (hunger ). What
the jackal wants (food ), and what it fears, doesn' t want , or wants to avoid (a
'
swipe from a tiger s paw ), may be just the kind of results that , through
learning , helped to shape the causal processes that are unfolding (or refusing
to unfold ) in the scene I have described. Given our account of an
'
. internal state' s
goal or objective , to explain the jackal s behavior in terms of
its desire for food and its fear of the tiger (not to mention its knowledgeof
their whereabouts ) is to explain this behavior in terms of internal processes
'
(whose product is the jackal s movements ) that have been shaped by the
'
animal s past encounters with food and tigers . It is, among other things , the
'
jackal s past experience with tigers and food that , by helping to explain
why processes having thesemovements as their product are now occurring ,
help to explain why the jackal is now behaving the way it is. They ,
together with its internal representations of where the antelope and the
tiger are, help explain why it waits and, perhaps more specifically , why it
waits there.
Of course, if the jackal has, as we say, an instinctive fear of tigers - a
motivational state such that , independent of any past experience (on the
part of the individual jackal), it will not , even when highly motivated (i.e.,
very hungry ), approach closer than within a few yards of the tiger - then
we can still explain facets of its behavior by talking about its (instinctive )
fear of tigers ; however , this is not a genuine intentional explanation . It is like
explaining why an insect keeps three feet (forming a stable tripod ) hnnly
planted on the ground when it lifts its other feet by saying it does so in
order to avoid falling over or because it wants to keep its balance. There
are, surely , reasonswhy bugs do this . That is to say, there is undoubtedly an
explanation for such behavior . But this should not be taken to mean that
there is, in this explanation of the insect ' s behavior , a reference to the bug's
reasons for behaving in this way . There is also a reason why my car, before
it has had a chance to warm up in cold weather , hesitates when I depress
1959), who, in applying principlesderived from Hullian drive theory ( Motivation=
-avoidanceconflicts
Drive x Habit) wasableto predictbehaviorin approach
. I do not, of
course
, wishto endorseany particulartheoreticalaccountof suchbehavior
. It is enoughfor
my purposesif suchaccountsarecompatible
(asI think theyare, in letterif not in spirit) with
thevery generalpictureproposedhereof theway beliefanddesirefigurein theexplanation
of behavior
.
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the accelerator. There is a reason why it behaves this way, but it isn' t
the car's reasonfor behaving this way. The car doesn't have a reasonfor
hesitating. Neither does the bug have a reason(e.g., in order to keep its
balance) for keeping three feet planted on the ground.
Furthennore, besidesthe jackal's multiple motivational states, there is, as
already noted, something in it that indicates the presenceand the whereabouts
of both an antelope carcassand a tiger, and these indicators are,
with the jackal's fearsand desires, working together to guide the
together
'
jackals movements. The tiger leaves to get a drink and the jackal ap. The tiger returnsand the jackalretreats. The tiger drags
proachesthe carcass
the antelope to its lair and the jackal either follows at a safe distanceor,
'
losing hope, wandersoff. To explain the coordination between the jackals
position and movementsand those of the tiger and the antelope, one must
supposethat there is a complex network of internal indicators functioning
to keep the jackal infonned of the whereaboutsand the movementsof the
two remaining actors in this drama, a complex network of internal indicators that are making a causal contribution to detennining the jackal's
movements. To explain details of the jackal's motivated ( by fear and hunger
) behavior by appealing to what it believesor knowsis to explain this
behavior in tenns of what theseindicators have, through learning, acquired
the function of indicating about the jackal's surroundings. When things are
working right and the indicators indicate what they have the function of
- words that
indicating, we speakof what the animal knowsor sees
suggest
that the representationalmechanismsare working satisfactorily. They are
doing their job, indicating what they are supposedto be indicating. When
something goes wrong, we speakof what the animal thinks or believeswords that suggestthat things are not, or may not be, the way the animal
representsthem as being.
This does not tell us how an animal develops strategiesfor negotiating
compromisesbetweencompeting desiresor what kind of mechanismsthere
might be for implementing thesestrategies. Often, when desirescome into
conflict, there is an original or novel solution to the control problem. An
animalhaslearnedto do one thing (M , say) when it wants X and a different
thing (N ) when it wants Y. It confronts a situation in which it wants both X
and Y and Ands itself unable to do what is necessaryto get both. It
sometimesrelinquishes one in order to get the other, thereby exhibiting a
preference. Sometimesit forgoes both in order to reach some third result.
The jackal doesn't run directly to the food (M ), nor does it run directly
away from the tiger (N ). It sits and waits at a safe distance. It is easy to
"
"
imagine that such compromises in the kind of movements produced by
co occurring desires(and beliefsabout the jointly occurring conditions) are
a completely novel solution to a behavioral problem. A routine for
producing
M (approach) in one set of circumstances(food) and a routine for
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producing N (retreat ) in another set of circumstances (tiger ) somehow join
forces in still a third set of circumstances (food + tiger ) to produce , not M
and N (which is impossible ), and not M or N (neither of which would be
beneficial ), but some third option , Q . How this novel third result is synthesized
out of control structures already available is, at the biological
level , a complete mystery - especially when one realizes that it may be a
solution that is optimal from the point of view of securing at least partial
satisfaction of both desires. If a choice was always made between the
production of M and the production of N , we could imagine a high -level
switching mechanism, sensitive to other channels of information and to
collateral motivational variables , controlling the activation of already established
(through learning ) dispositions . But the production of novel responses
, the essence of intelligent behavior , cannot be thought about in
such simple , mechanical terms.
Part of the explanation for such creative responses must lie in the
cognitive differences in these situations . After all , the representation of a
tiger ' s being near the food is, we are supposing , a new element in the
situation . Furthermore , we can easily imagine that the jackal exploits previously
acquired but not -yet - applied bits of knowledge (perhaps acquired by
watching older , more experienced jackals in similar situations ) in figuring out
what to do . We will look more closely at such possibilities in the following
sections. For the moment we need only observe that the jackal ' s behavior ,
however it may actually be produced , is behavior that , if it can be explained
by what I have been calling pure desires (for food and the avoidance of
tigers ), is constituted by internal states that have had their causal roles (in
the production of movement ) shaped by the jackal ' s past commerce with
tigers and food . This , and not some particular story about exactly how this
occurs, is what the present account implies about the way such reasons
figure in the explanation of behavior . This much , I submit , is plausible no
matter how many beliefs and desires go into the mix .

6.2 New Meansto Old Ends
Besideswanting things I have never had, I can do things I've never done to
'
get the things I ve never had. How , on the presentaccountof things, could
my wanting R explain my doing M when I never had R and, hence, never
receivedR for doing M1 To makematters worse, how could it explain my
'
doing M if I ve never done M before, much lessreceivedR for doing it?
Archie joined the army, but he hasn't yet beenpromoted. He wantsto be
promoted. He works hard to be promoted. Maybe, if he keepsup the good
work, he will bepromoted. But he hasn't yet beenpromoted. So how, on the
presentaccount of things, could his desire for a promotion, something he
has never had, explain his behavior? The past receipt of food may help to
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explain why a rat is now pressing the bar, but past promotions cannot
explain why Archie is now polishing his boots .
Even if we suppose that Archie has had, if not military promotions , other
types of promotions , the sort of behavior for which those promotions
functioned as rewards may be qUite different from the behavior he now
exhibits to get his promotion to Private First Class. He didn ' t have to
execute snappy salutes or keep his boots polished in order to get " promoted
"
from the fourth to the Afth grade . How , then , could those past
rewards , assuming we can count them as promotions , help explain this
behavior - something they must do if , on the present account of things ,
Archie is polishing his boots in order to get promoted ?
To keep things manageable, let us suppose that Archie has been promoted
"
"
, in some relevant sense of promotion , but is now displaying
altogether novel behavior (for him ) in order to secure a promotion . He has
never been one for spit and polish , starched shirts , parade-ground drill , and
snappy salutes, but he now does all these things , and more , and he does
them because he wants to be promoted and thinks this is the way to do it .
We will return , in the next section , to the more complex case where the
behavior in question , whether novel or not , is explained by desires for
things one has never had or experienced .
We noted earlier that rats rewarded for running a maze will , if the need
arises, swim through the maze or roll through it to reach the goal box . A rat
that learns to press a bar to get food will , if no longer able to press with its
paw , press with its nose. Response generalization , as this phenomenon is
called, occurs even at the involuntary level . We saw earlier that persons
conditioned to withdraw a finger (involuntarily ) to avoid electric shock
will , when necessary, execute altogether different movements , movements
that are equally involuntary , to achieve the same result . This is simply to
say that , normally , what animals learn to do in order to secure rewards and
avoid punishments is to produce a certain result - getting to a goal box ,
depressing a lever , withdrawing a finger - rather than to secure those
results in someparticular way .
This fact has important implications . One implication is that when an
animal displays novel behavior - behavior that was not , as such, reinforced
in the past - this does not prevent our explaining it in terms of a history of
reinforcement and, hence, in terms of what its present internal states are for .
The rat is swimming to the goal box . It has never done this before . If you
want to know why the rat is swimming to the goal box , the answer lies
partly in the present - in what it knows , what it can see, about present
conditions in the maze. But if you want to know why the rat is swimming
there, to the goal box, if you want an explanation of this facet of its behavior ,
then the answer lies, according to the present account , in the past. It lies in
the fact that reaching the goal box was rewarded by food . What the rat
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learned to do was to go to the goal box , and it learned to do this by being
rewarded with food when it got there. And what the rat is now doing is, in
one sense, exactly what it learned to do : going to the goal box . Inexplaining
'
the rat s behavior by saying that it is swimming to the goal box in order
to get food , because it wants food , because it has this purpose, objective, or
goal, we are explaining , not why the rat is swimming there , but why it is
- the fact that the rat is
swimming there. The novel aspect of the behavior
- is
or
to
the
not
,
,
,
,
goal box
explained
swimming
walking running
rolling
'
But
it
the
animal
s
altered
situation
.
is
by
cognitive
doing something novel
(swimming ) as a means of doing something not at all novel (going to the
box ), and it is the latter behavior that has, as its structuring cause, the
.goal
'
rat s behavior , at
past receipt of food . That is why we can now explain the
'
least this facet of its behavior , by alluding to the animal s present desire for
food.
'
The explanation of Archie s behavior exhibits interesting parallels with
that of the rat and, indeed , with that of any animal that , having learned to
behave in one way to get what it wants , now behaves in new and often
creative ways to achieve the same result . In saying this I do not mean
to denigrate purposeful human behavior . I certainly do not mean to suggest
that it is, in every respect relevant to its explanation , the same as that
'
of a rodent . Obviously much more is going on in Archie s case than in the
'
rat s. Archie is more resourceful than the rat in finding ways to reach his
goal box (pleasing the authorities ) that dispenses the goodies (promotions )
that it is his desire to secure. Nevertheless , there are, in broad outlines at
least, intriguing similarities . Archie knows that exhibiting a mastery of
addition and subtraction , spelling, or whatever impressed his grade - school
teachers and got him promoted &om one grade to the next is not going to
'
impress his company commander . That isn t the way to get promoted to
Private First Class. A different means must be used to impress this authority
'
, the source of the rewards that Archie seeks. So, just as the rat s swim
cannot be explained by the rewards it received for negotiating a dry maze,
'
Archie s snappy salutes cannot be explained by his past promotions . He
'
doesn t salute because he was once rewarded with a promotion for saluting .
This behavior is not conditioned behavior . But neither does the rat swim
because it was rewarded with food for swimming . So, in the same respect,
'
the rat s behavior is not conditioned behavior . Nevertheless , just as the rat ,
in swimming , is doing something - going to the goal box - that will (or
did ) bring it rewards (food ), so Archie , in saluting , is doing something impressing his superiors that will (or did ) bring him rewards (promotion ).
What is explained by the past results is not the novel or original facets of
the behavior , but what it is about the behavior that makes it the same
'
behavior as that which occurred in the past. What explains the rat s going to
'
the goal box , something it does (this time ) by swimming , is the rat s desire
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for food, something that derives &om the past receipt of food for doing
that. What explains Archie's efforts to impressthe authorities, something
he does this time by polishing his boots, is his desire for a promotion,
'
something which (in the past) was the reward for such behavior. Archie s
adoption of different meansto reachhis goal is best explained, as it was in
the caseof the rat, by his altered cognitive situation.
What, then, doesexplain Archie' s adoption of novel means to reach a
desired end? Why does he shine his boots, rather than practice the multiplicatio
tables, to impresshis superiors? It is for the samereasons,presumably, that the rat adopts novel meansto reach the goal box in a flooded
maze. Archie and the rat know something, and they are now applying it ,
perhapsfor the first time, to a novel situation. This knowledge- a knowing
that one thing leads(or might lead) to another- may well be the result
of observational
learning or imitation, forms of learning that can easily lead
to novel (for the individual) forms of behavior.
Dispositions can change without this ever becoming apparent. A substance
can become brittle without ever breaking. A powder can become
soluble without ever dissolving. And learning can occur without the learning
, and hence this altered set of dispositions, manifesting itself in overt
behavior. Active responding and reinforcementare clearly not necessary
for the acqusitionand modification of responsepatterns. We all know this. I
watch you work a vending machine. You get a can of cola. I'm not thirsty
at the moment, so I don' t do anything. I don' t practice working the machine
, nor am I rewarded( by a can of cola) for working it. Nonetheless, my
dispositionsare permanentlyaltered. When I want a can of cola, I will know
what to do. I will behavedifferently than I would have before I observed
you work the machine.
Psychologistsused to speakof latent learning. In a famousexperiment,
Tolman and Honzik (1930), following Blodgett (1929), showed that rats
could learn to run a mazewithout reinforcement. The fact that the rats had
learnedtheir way to the goal box did not becomeapparentuntil food was
placedthere. Thenit becameapparentthat rats receiving no reinforcement
for reaching the goal box nonethelesslearnedas much about how to get
there as rats that were rewarded for getting there. Once they knew that
food was going to be there, theserats got there as quickly as the ones that
were, during training, rewarded for getting there. The conclusionTolman
and Honzik reached was that, although rewards or the expectation of
rewards may be necessaryto make an animal perform in a certain way, it
is not necessaryfor learning itself. This is a differencethat, today, we are
used to hearing expressed as the difference between competence and
performance.
This conclusion should strike most people as obvious. It did not strike
early learning theorists as obvious. Thorndike (1911), for instance, could

The Interactive Nature of Reasons

145

find no evidence that a cat, allowed to watch another cat escape from a
puzzle box , learned anything . When placed in the box , the observing cat
did no better than a naive cat. Similar negative results were obtained with
chicks, dogs , and monkeys , and Thorndike concluded that nonhuman
animals cannot learn by observation .
Thorndike was wrong . A great deal of what animals learn is observa tional and and imitative learning (see, particularly , Bandura and Walters
1963 ). We learn that Mleads to R in conditions F, and we learn this , not by
ourselves producing and being rewarded for producing M in conditions F,
but by observing others bringing about M in conditions F, or simply by
observing that M , whether or not it is produced by another organism , is
often or perhaps always accompanied by R in conditions F. Such knowledge
'
of one s surroundings , knowledge of how one thing depends on or
brings about another , is acquired in the nonnal course of development . It is
often acquired when there is no immediate practical need for such knowledge
'
. You don t now have a desire for R, or you are not in circumstances F.
Hence, you have no reason, even if you are able to do so, to produce M .
But this knowledge can be stored and used later . It may be particularly
useful when circumstances F are circumstances in which familiar methods of
obtaining R do not work . Then, when you find yourself in such circumstances
, you may be forced to produce M - something that , for you , is an
altogether novel response- in order to get what you want . I learn to work
a coffee machine by watching you work it . This is something I learn
whether or not I ever have a need to use this knowledge , whether or not I
ever get coffee for myself from the machine. When I forget my thennos ,
though , I am now in a position to display altogether novel (for me)
behavior to satisfy my desire for coffee.
It is for this reason that a desire for a promotion - or , more generally , a
desire for R- can help explain behavior that has never before been exhibited
in the pursuit of R. It is the agent ' s knowledge (in this case, explicit
knowledge - see section 5.2) that doing M in conditions F will yield R that ,
when the desire for R and the belief that F co- occur , explains the novel
production of M . The acquired piece of background knowledge gives the
desire a new means of expression - a new causal path , as it were - to its
own satisfaction .
This happens to us every day without our ever being aware of it .
Though at one level of description I do the same thing every day (e.g ., get
out of bed, shave, or comb my hair ), at another level of description I do it
differently each day . The motor control system , operating largely below
the conscious level and in response to altered conditions , adopts different
means every day to produce the simplest voluntary movement . I move my
ann each day , but at a neuronal level of description I probably never move it
in exactly the same way . I have a reason to move my arm (to shut off the
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alann ) but no reason for moving it in this particular way . Doing things one
has never done before , never had to do before , in order to get a promotion
is just another illustration of this plasticity of behavior . The only difference
is that in the case of Archie ' s promotion , and a great many other purposeful
behaviors , we observe the plasticity being mediated by conscious pro cesses exploiting acquired knowledge about alternative means to reach
desired ends.

6.3 New Ends

I have been talking about animals that do novel things to get something
they want. I have tried to show that this does not precludethe desirefrom
helping to explain the novel behavior. The past receipt of R for producing a
certain result does not, of course, explain the novel way D (the desire)
brings about this result. It explains, merely, D' s production of this result.
Collateral knowledge- knowledge about how, in these differentcircumstance
, this sameresult might be produced- explainsthe different way D
produceswhat it produces.
But this doesn't tell us how we can do things out of a desire for
something we have never 'had. What if Archie has neverbeen promoted to
(or from) anything. Couldn t he still want to be promoted? Couldn' t he still
do things for that reason?
Could a rat do something out of a desirefor peanutbutter if it never had
peanutbutter, never tastedor smelledthe stuff? Yes, but presumablyonly if
it thoughtthat peanutbutter would (or might) get it something it wanted in
somemore fundamentalway.
Some desires are cognitively mediated. By this I mean, not that the
desireisn' t real enough, but that its object, what it is a desirefor (call this r),
'
dependson one s beliefs about what r, in turn, leadsto. Just as knowledge
that r will lead to R in circumstancesF can lead one to exhibit novel forms
of behavior having r as its product, such knowledge can lead one to have
desiresfor whatever results (r) are deemeduseful in obtaining what one
desires(R). When the desirefor r is derived, in this way, from a prior desire
for R and a belief about the relationship between R and r- a belief to the
effect that r is a means, perhapsthe only means, or perhapsjust a possible
way of obtaining R- then I shall call the desirefor r a cognitively derived
or mediateddesire.
Obviously one can have cognitively derived desiresfor things one has
never had. Most of the things I want, at leastmost of the things I talk about
wanting, are things my desire for which are cognitively mediated. I think
they will make me rich, make me happy, give me pleasure, give my loved
ones pleasure, or make things better in some way for me and those I care
about. If I didn' t think thesethings, I wouldn' t want them. I think, in fact I
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know, that money (and here I should be understood as speaking about lots
of money , something I have never had) is a powerful instrument . I know , at
least I keep being told , that it can' t buy everything , but it is certainly an
effective way of getting a great many things that most of us want . That is
why we want it - the only reason we want it .
Harold has never smoked a cigarette , but he now finds himself entering a
store in order to buy them . His reason forgoing to the store is to buy
cigarettes . Why does he want a cigarette ? To smoke it . Why does he want
to smoke a cigarette ? Perhaps because he thinks that inhaling the smoke
will give him a pleasant experience (his older friends seem to enjoy it ).
Maybe he thinks it will make him appear older and wiser to his companions
, more attractive to the girls , or more rebellious to his parents and
teachers. It may be just an experiment to see what it is like to smoke a
cigarette . Wanting to smoke (r ) is a derived desire because the objective of
this motivational state is derived from what Harold knows or believes
about the relationship between r and certain other things (R) he desires:
sensory pleasures, respect and admiration of friends , interest of females,
displeasure of parents and teachers, or simple curiosity (even information is
reinforcing ). After twenty years of smoking , the desire for a cigarette may
take on a different quality , something more nearly like the pure (cognitively
unmediated ) desire for food and water ; however , the desire for the
first puff , if one does something in order to satisfy this desire, derives its
motivational force - and hence its explanatory significance - from the
beliefs one has about the ends to which that result will , or might , be an
effective means.
As we saw in chapter 5, desire is a contributory cause of movement . In
the case of pure desires, what explains a desire' s (D' s) causal role in the
- what
production of movement
explains its helping to bring about Mis
the fact that it is for R. This fact, plus the fact that M produces R, explains
why D was recruited as a cause of M and, hence, why it is now causing M .
It was recruited for this jo ~ because M results in R, a result that D makes
reinforcing . In explaining behavior by describing what an agent wants
(when these wants are pure ) we are merely describing what the current
internal states empowered as structuring causes of behavior . Cognitively
mediated desires, however , are explanatory artifacts . They are, so to speak,
constructionsout of the cognitive and conative elements from which they
derive their goal and motivational force (hence, their explanatory efficacy ).
'
We can explain Harold s behavior , his purchase of his first pack of
cigarettes , by describing his desire to smoke a cigarette ; however , this
desire, a cognitively derived desire, borrows its object (smoking a cigarette )
from the belief he has about what smoking a cigarette will (or might )
accomplish and borrows its motivational efficacy , its power to produce
movements , from the desire for these consequences. Take away Harold ' s
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desire to impress his friends or the belief that smoking will impress them
and one is left , not with an inexplicable desire for a cigarette , but with no
desire at all.
This is not to say that one can' t want R and have no coherent or rational
explanation for the desire. There are things one wants , as we say, for their
'
own sake. One doesn t have to explain or justify the desire for food ,
companionship , and shelter. And one can want to listen to music, not
because it is relaxing , not because it will get one X or help one avoid Y , but
simply because one is in the mood for music and wants to hear some. I am
not denying the existence of things that one finds intrinsically desirable,
desirable for their own sake. This , indeed , is what the conception of a pure
desire was meant to capture . What I am denying , and what my account of
pure desires commits me to denying , is that a pure desire can figure in the
explanation of behavior if one has never experienced a gratification of that
desire. For if one has never experienced R, one has not , a foriiori , experienced
R as a result of producing M . This being so, the receipt of R could
not be the structuring cause of the process ( = behavior ) having M as
its product . Therefore , the fact that D is for R could not figure in the
explanation of this behavior .
Nor do I wish to deny that one might develop a desire, a genuine ,
unmediated desire for something that at first one wanted only in a derived
'
way or didn t want at all. Clyde ate asparagus the first time to please his
parents. But now , years later , he loves asparagus and will go out of his way
to get it . Once one has tasted asparagus (or whatever one counts as the
reinforcing result ), the taste and smell of it can permanently modify control
structures. Asparagus , or eating asparagus, can become the objective , as
this was defined in chapter 5, of an internal state that (together with a
variety of beliefs ) contributes to the production of movements involved in
eating , ordering , shopping , and so on . Now Clyde eats in this restaurant
and patronizes that supermarket because he wants fresh asparagus. Why
does he want it ? He likes it . And why does he like it? He just does. Not all
the time , of course. He doesn' t eat it for breakfast. But he does get a craving
now and then . And even without the craving , it is for him a preferred
vegetable . This explanation for his behavior no longer appeals (as it did
originally ) to a desire that derives its content from a belief about what
eating asparagus might accomplish . Now that Clyde has eaten asparagus,
his eating asparaguscan help to explain things that it couldn ' t before . Hence,
the desire for asparagus, the desire to eat asparagus, an internal state that
now helps to determine motor output , can have its role in the production
of output explainedby the fact that it enabled this result to be reinforcing .
The interplay between beliefs and desires is a reciprocal process. We just
witnessed the way a richer system of beliefs gives rise to a host of new
desires, desires for whatever is thought to satisfy one ' s pure (or lessderived )

The Interactive Nature of Reasons

149

desires. Such derived desires inherit all the conceptual complexity , and
hence all the intentional structure , of the beliefs from which they are
derived . I want to be on the comer of State and Madison at exactly 10 : 30
A.M. because I want to see you and think that is where you will be at that
time . In this case my desire to be at a certain place at a certain time is a
desire I could never even have (let alone satisfy ) without the representational
resources implied by the belief from which this desire is derived .
Conversely , though , the development of more discriminating desires
may require (and certainly encourages) the collateral development of
more sophisticated representational techniques for servicing these desires.
If I want to be on the comer of State and Madison at 10 : 30, it behooves
me to have a variety of ways , the more the better , for representing times
and places. The greater the representational power , the better the chances
of producing change when and where it will be effective , when and where it
will satisfy the desires for which it was undertaken . There is no point in
chasing the herd (in fact a point in not chasing the herd ) if none of them can
be caught ; no point in digging here, in the flower bed, if the bone was
burled next to a tree; and no point in making or having appointments for
10 : 30 if one can' t tell time . One has to learn to identify the signs, learn
when and where conditions are optimal for initiating movements , in order to
avoid futile expenditures of energy . This is especially true in creatures like
ourselves, creatures whose desires are often such that they can be satisAed
only by movements that are precisely coordinated with specialized, and
often changing , circumstances- circumstances that , because of their specialized character, we have had to learn to identify . Crickets may be able to
initiate copulation with anything emitting the right sequence of chirps and
trills , sequences that the crickets are genetically programmed to recognize
and respond to , but we enjoy no such infallible sign of sexual receptivity
or interest . We have to negotiate a much more intricate web of cues and
signals to achieve a comparable degree of success in our reproductive
efforts . And most of these cues and signals have to be learned.
Aside , however , from cognitively derived desires, the reciprocal influence
of cognitive and conative factors becomes evident with an increasing
reAnement of desire: desires that develop , not just for R, but a certain
form of R or R under a special set of conditions . We want , not just R, but an
FR, where F is a special form of R or the special conditions in which we
prefer R. One develops a taste for a special kind of mushroom , for a blend
of Virginia , latikia , and perique tobaccos, for a mixture of romaine and head
lettuce , for dry French wines , for classical symphonic music, for mystery
stories, or for nubile redheads. Since one has developed a preference for
this particular kind of mushroom , tobacco , wine , and so on , one is obviously
able to make the relevant discriminations - to distinguish between
FRs and non - FRs. Nevertheless , regular and reliable satisfaction of these
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more refined desires typically requires the development of techniques for
identifying FRs. In order to avoid prolonged investigation or repeated
sampling of less desirable items (sampling that often involves an expenditure
of energy to securethe sample), one needs, particularly in the case of
gustatory preferences, a visual , olfactory , or tactile way of identifying the
things one prefers . Modem packaging techniques , not to mention the use
of language in identifying the contents of the package, tends to conceal this
reciprocal dependency between cognitive and conative development , between
the way knowing more makes you want more and wanting more
forces you to know more . The mutual dependency is, however , merely a
manifestation at the cognitive level of something that is already familiar at
the evolutionary level : the way new cognitive resources are developed
to serve a change in the circumstances- and . hence in the needs- of a
species. The pests evolve a way of resisting , or avoiding , each new development
in poison .

6.4 CognitiveHolism
Besidesenlarging the number and variety of conative resourcesavailable
for explaining behavior, the developmentof a richer network of beliefsalso
changesthe characterof the beliefs in that network. A belief having the
putative fact that F as its content, an internal state whose function it is to
indicate that condition F exists, will inevitably changethis content as it
becomesmore tightly integrated with other states having corresponding
indicator functions. A spy, working alone in the ReId, may have a certain
information-gathering function. But as morespies are deployed, and their
information-gathering activities start to overlap and become interdependent
, the responsibilitiesof eachmay change.
This so-called holistic characterof belief has been much discussedand
debated in recent philosophy (see especially Davidson 1980, 1982). The
presentview of belief, a view that indenti Reswhat we believe with what it
is the function of certain elementsto indicate, not only implies that beliefs
havethis holistic character, it revealswhy they have it . As beliefs become
integrated into more tightly structured cognitive systems, their indicator
functionsbecomemore interdependent. Not having to do as much, they are
free to becomemore specialized
. As a result of this increasingspecialization,
to
exhibit
a
finer
they begin
grained intentionality . This, in a nutshell, is
' s belief that a
a
rat
is
why
light on might differ from my belief that the light
is on while remaining, in an important sense,a belief that the light is on.2 It
2. This section representsa movement on my part toward something closer to what is called
(Block 1986) a two- factor theory of meaning, a theory in which the meaning of internal
elementsis a combination of (1) their relations (usually causalor informational relations) to
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also helps explain how it is possible to develop conceptsfor featuresand
conditions of our environment, the so-called theoreticalproperties, which
we have so far ignored (see, e.g., Papineau1984, p. 560).
Sincethe meaning or representationalcontent of an element is what it
has the function of indicating rather than what it actually succeedsin
indicating, the meaning can change if this function changes. And the
function can changewithout a change in what the element actually indicates
. Consider the way this might happen in very simple cases. Suppose
that an animal has learnedto identify certain environmental conditions, F
and G, becauseof their relevance to need-satisfying activities. In accordance
with the account given in chapter 4, I shall assumethat there are
internal indicators- call them B[F] and B[G]- whose function (derived
fro~ the learning process) is to register the presenceof these two conditions
. B [F] representssomethingas being F ; B[G] representsit as being G.
F and G canbe thought of asparticular shapes
, colors, sounds, or smells. Or
be
of
as
they may thought
particular patternsof color, shape, and sounde.g., a warning call, a threateningproAle, or a friendly gesture. Or they may
be even more specific features of the environment- e.g ., the cluster of
properties used to identify individual membersof the group (Mother ) or
important locations (my house). Whatever they are, F and G are properties
the animal has learned to identify in order to more effectively satisfy its
needsand ensureits safety.
Somethings the animal now does it does, in part, becauseit represents
its surroundingsas being in condition F, and other things it does it does
becauseit representsthem as being in condition G. Suppose, then, thatbecauseof its exposure to an environmental contingency, a correlation,
between F and G- the animal learns to associatethese two conditionslearns, let us say, that wheneverF obtains, G also obtains: whenever a
neighbor emits that distinctive call, an eagleis circling overhead; whenever
the lioness (a dangerousenemy when hungry) looks like that, she has just
the externalsituations they represent and (2) their functional (or conceptual) role in the
production of output (including their internalrelations to eachother). Earlier (1981) I favored
something that was more nearly a one-factor theory . Though compositionality (and, hence,
indirectly , functional role) played a part in distinguishing extensionally equivalent concepts,
I emphasized the information-carrying factor to the exclusion of the functional- or
conceptual-role component of meaning.
I still think the primary component of meaning is the set of external relations, the indicator
(or, as I earlier expressedit , the infonnalional) relations an element exhibits. Without this, no
"
amount of role playing " can transform a meaning-less element into one with meaning.
There is noting to make the functional role, no matter how elaborate, a CDnceph4il1
role.
Nonetheless, once the meaning of an element is identified (as I now think it must be) with its
indicator function, it becomeseasierto seehow internal elements, by becoming more interdependent
, could affect eachother' s indicator function and, hence, each other' s meaning.
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eatenand henceis not hungry; whenevera flower looks like this and smells
like that, it is rich in pollen and nectar. This pieceof knowledge can change
the way B[F] starts to functionin controlling movements. For circumstances
can easily be imagined in which this internal representationof F starts to
assumesome of the control duties formerly performed by the representation
of G. If concealmentis mandatory in conditions G (an eaglein the sky),
it is now, after learning, also mandatory in condition F, when a distinctive
"
"
warning call is emitted by neighbors. B[F] now begins to causethose
evasivemovementswhose production was formerly the job of B[G]. Once
this occurs, a subtle shift can occur in the meaning of that element, B[F],
whosefunction it was to indicateF. Though retaining this original function,
it can, after learning, acquirean additional function: the function of indicating
G. Assuming that there is an external, objective correlation between F
and G, B[F] always, in fact, indicated G when it indicated F. Prior to
learning, though, becauseit did not have the function of indicating G, B[F]
did not representG. But the internal associationbetween B[F] and B[G]
brought about by learning can changethe indicator function of B[F]; it can
do so by changing what B[F] causesas a resultof what it indicatesabout G.
B[F] acquired the function of indicating F by being given a job to do
becauseit indicated F. When B[F]' s job description changes, and it changes
becauseof what it indicates about G, then B[F] acquires the additional
function of indicating G. Hence, the indicator function of B[F] changes.
What it represents
or meanschanges.
Whether or not an element acquiresthis added indicator function, and
hencechangesits meaning, is a question about whether its newly acquired
control duties, the initiation of those movements formerly controlled by
other representationalelements, were acquiredasa resultof its indication of
what these other elementsindicate. An element that began its careeras a
representationof F can change its meaning- can acquire, if you will , an
additional component of meaning- by having its causalrole modified by
its indication of G. When the warning call of a neighbor makesa vervet
monkey behavethe way it normally does to an aerialthreat (e.g ., an eagle),
the internal representationof this acoustic stimulus acquiresan additional
significance:it becomesa representationof a warningcall, a representation
(at one remove, so to speak) of an eagle.3 When this happens, the internal
element changesits function, and hence its meaning, for the samereason
the function of a dog may changefrom being merely a pet to also being a
3. I assume, for the sakeof the illustration, that the monkeys leImJ to associatethe various
warning calls with different sorts of threats (eagles, snakes, leopards, etc.). In point of fad ,
this behavior is (or facets of this behavior are) probably instinctive. As Gould and Marler
(1987) observe, this behavior, like many other behaviors, is an interesting mixture of instinctive
and learnedelements. Animals are genetically programmed to learn some things.
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of its aggressiveand noisy
watchdog if it is kept, in part at least, because
responseto intruders.
As a result of being integrated into a network of associatedconcepts, a
concept can changein this way. It can grow - sprout new dimensionsof
meaning (intension), as it were- without losing its underlying character,
while suffering no appreciablechangein its extension. It still indicatesall
the samethings, but it now has a different- perhapsa more specialized
,
perhapsa more variegated- indicator function.
Pigeons, I am told, can learn to identify trucks in photographs. Besides
being picturesof trucks, the piCturesdo not seemto have much in common.
They are, for example, taken from different angles, of different parts of the
truck, from different distances.The pigeonsare better at this task than small
children. Do the pigeons believe that X (the thing whose picture they are
shown) is a truck? Is that why they peck the target (as they have been
taught to do when they seea picture of a truck)? Do they have the concept
of a truck? We might be willing to credit this concept to a child if it
performed as well in such discriminatory tasks. Why are we tempted to
credit the child with a belief and reluctant to do so with the bird? There is,
or course, the obvious fact that children are often given ways of responding
to trucks that involve words that, in a public language, meantruck. It is,
therefore, easierto assign(no doubt prematurely in many cases
) the representational
of
their
overt
the
words
(
properties
responses
they use) to the
internal causesof these responses(their internal beliefs). Aside from this
difference, though, children (and adults, of course) often know things about
trucks that pigeons don't: that trucks require fuel to run, that they are used
to carry heavy loads, that they travel on highways, and so on. None of
these things is essential to their being trucks, is something we could
"
"
'
plausibly use to definethe word truck . Sometrucks don t run at all. Some
never carry, and are not used to carry, heavy loads. They are, nonetheless
,
trucks. These connectionsbetween the concept of a truck and other concepts
(load, highway, fuel, etc.) constitute a system of knowledge and
enableour internal representationsof trucks to function in indicator-related
'
ways, as the pigeon s representationscannot. We expect to seetrucks stop
at servicestations; we hear(and by hearing, identify ) trucks passingon the
road; we know there is a driver in the cab and an engine under the hood;
we know that a truck is probably equippedwith a very loud horn and with
air brakes. Some people know these things; other people know different
things. But the point is that a structure whose primary or original function
(in a child, say) may have been to indicate trucks in something like the
simple way pigeons have of identifying trucks acquires, as a result of this
vast network of associations
, a variety of other indicator functions. And its
function is, in turn, partially taken over by struCtureswhose primary func-
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tions may be quite different . This system of interconnected functions then
modifies what the individual elements in that network mean.
This is why it would be misleading to say that a pigeon , though better at
identifying trucks than a child , believes what the children believe : that they
'
are trucks. Given the bird s impressive performance on discrimination tasks,
there must be something in its head that indicates which objects are trucks .
This element (as a result of learning ) may even have acquired the function
of indicating which objects are trucks . Nevertheless , this element lacks the
cluster of collateral functions , or the network of relations to elements
having collateral functions , that helps to define our concept of a truck. Thus ,
no matter how we choose to express the way the pigeon represents trucks ,
it would be at best misleading (and at worst simply wrong ) to say that it
represents these objects as trucks. Whatever the pigeon thinks about these
objects , it is probably best expressed, if it can be expressed at all , in some
other way .
It is this fact , I submit , that makes us want to deny to nonlinguistic
animals the same concepts , the same beliefs , that we have. Even with such
"
"
"
elementary observational notions as red and triangular " , the animal ,
lacking language, presumably lacks the network of associations that give its
internal color and shape indicators (indicators it must surely have to perform
the discriminatory tasks animals routinely perform ) the allied set of
indicator functions that these representational structures have acquired in
the course of human cognitive development . Red may not mean STOP in
any sense that would be of interest to a lexicographer , but it does mean this
in a sense that is relevant to distinguishing my belief that the object is red
'
&om a rat s belief that the object is red. And my concept of red exhibits a
particularly intimate relationship to my concept of color - a relationship
that (Premack 1978 ) may be altogether lacking in animals because, though
possessing something whose function it is to indicate red, they lack a
concept of (something whose function it is to indicate ) color.
This leaves us with a view of concepts that is closer to contemporary
"
" "
"
"
"
exemplar , holistic and prototype theories than it is to classic ideas
(Smith and Medin 1981 ; Rosch 1978 ). The picture that emerges is a picture
of a dynamic process of conceptual change, a change brought about by the
increasing articulation a concept receives in virtue of its inclusion in an
expanding network of concepts . This is not to say that whenever we
- whenever , for
change the network
example , we add a new concept or
establish a new link between concepts already in the network - every
element undergoes a corresponding change in meaning . Something
changes, of course, but it need not be the indicator function of the structures
already inhabiting that network . What changes is what these structures
, in virtue of their connection to the newly added structure , indicate
about those conditions the new structure has the function of indicating . But
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this aloneis not enough to changethe concepts(meanings) in that network,
sincetheir identity depends, not on what they in fact indicate, but on what
it is their function to indicate. An organization can grow larger (employ
more people) without necessarily changing the functions of the other
employees.
This leaves us, to be sure, with a fuzzy boundary. Just when does a
structure acquire or changeits indicator function? When does an element
whose primary function it is to indicate F come to have the additional
function of indicating G? Such questions have reasonably clear answers
when the functions in question are what I called (in chapter 3) assigned
'
functions, for in this casewe, by our intentions and use, detenninea thing s
function, and we can presumablytell when we changeour intentions or the
way we use something. But things are lessclear with intrinsic functions. If
sea turtles now use their &ont Rippersto dig in the sand (to bury their
eggs), and we suppose that these Rippers originally evolved for purely
locomotory purposes, at what point (if any) can we say that these Rippers
'
changedtheir function? When did the sesamoidbone in the pandas wrist
become
a thumb (Gould 1980)?
There is no cleardividing line betweenthe way somethingfunctions and
its function. After a thing functions in that way long enough so that it is
clear that it is being selectedor being used in a way that dependson its
continuedperformanceof that task, then we can say that it hasacquiredthe
function of perfonning that task. In the caseof indicatorsand their function,
thesequestionswill not always (or perhapsever) have preciseanswers. But
this result, far &om being an objection to this account of meaning, is, I
submit, one of its virtues. For this is precisely the sort of thing one should
expectto And in the caseof beliefsand the conceptson which they depend.
In terms of associatedconcepts, what else, exactly, must one believe to
believe that fire enginesare red, that there is a bird on the branch, or that
there is a truck in the driveway?
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