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Functionalism as a philosophical
theory of the cognitive sciences
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Functionalism is a philosophical theory (or family of theories) concerning the
nature of mental states. According to functionalism psychological/cognitive states
are essentially functional states of whole systems. Functionalism characterizes
psychological states essentially according to what they do, by their relations
to stimulus inputs and behavioral outputs as well as their relations to other
psychological and nonpsychological internal states of a system. The central
constructive relation for functionalism is the so-called realization relation.
Realization is a proposal for how psychological states can be real, physical, and
causally efficacious while at the same time preserving the autonomy of cognitive
explanations and avoiding reduction or elimination. © 2012 John Wiley & Sons, Ltd.
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INTRODUCTION

Functionalism is a philosophical theory (or family
of theories) concerning the nature of mental states.
According to functionalism psychological/cognitive
states are essentially functional states of whole
systems.?

Saying that psychological states are functional
states, the functionalist claims more than that psycho-
logical states have functions. Rather, functionalism is
the theory that psychological states are defined and
constituted by their functions. On this view, what it
is to be a psychological state of a certain sort just
is and consists entirely of having a certain function.
Anything that has that function in a suitable system
would therefore be that psychological state. If storing
information for later use is the essential function of
memory, then anything that has that function counts
as a memory. Similarly, one might say that anything
that traps or kills mice counts as a mouse trap.

The functionalist approach was first explicitly
introduced by Hilary Putnam.! Functionalism char-
acterizes psychological states according to what they
do, by their relations to stimulus inputs and behavioral
outputs as well as their relations to other psycholog-
ical and nonpsychological internal states of a system.
It is most recognizable in its computational variation,
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according to which psychological/cognitive states are
computational states of whole systems, for example,
paradigmatically, human beings, and other organisms.

THE GENERAL IDEA
OF FUNCTIONALISM

Functionalism is an ‘ontological’ or ‘metaphysical’
theory.® That is, functionalism is a philosophical
theory about what kinds of ‘things’ psychological
states are, about their essential natures. It is not
intended to be a competitor with concrete empiri-
cal hypotheses about some or all cognitive capacities,
although it may be more compatible with some than
others.? Functionalism is an empirical meta-theory,
a hypothesis about what kinds of things psychol-
ogy studies. Similarly, for example, the view that
there is genuine uncertainty in nature (the Heisenberg
interpretation of quantum physics) is an empirical
meta-theory that is intended to be compatible with
rather than competing with concrete theories of quan-
tum phenomena. As it happens, some meta-theorizing
in physics is done by physicists and some by philoso-
phers; whereas most meta-theorizing in psychology is
done by philosophers, less by psychologists and cog-
nitive scientists. But this is a mainly sociological fact
about the disciplines and not any deep difference in
the meta-theories of physics compared to the cogni-
tive sciences. Not all theories in philosophy of mind
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are bits of meta-psychology, but functionalism as I
understand it is one such bit of meta-science.
Functionalism is intended to be a middle-ground
approach, contrasted with behaviorism on one end of
the spectrum and brain-specific theories on the other.
Behaviorism is maybe the most familiar psycholog-
ical meta-theory, according to which ‘Psychology is
the science of behavior’ and thus the ‘things’ studied
by psychologists are behaviors.? Classical behaviorists
denied that psychological states were internal states
of systems, preferring to construe psychological states
as total conditions of systems rather than parts of
them. These total states were supposed to be charac-
terized by the stimulus inputs to the whole system,
and behavioral outputs (or dispositions for output) of
the whole system. Functionalism differs from behav-
iorism, then, by allowing that psychological states are
internal states of systems. Functionalism allows that
the inputs and outputs that characterize psychological
states can be inputs from and outputs to and from
other internal parts of the system—viz., subpersonal
psychological states—in addition to stimulus inputs
from the environment and overt behavioral outputs.
The functionalist approach also differs from
brain-based meta-theories because it denies that the
inputs and outputs from psychological states can be
characterized entirely in neuroscientific terms, for
example, in terms of firing rates, neurotransmitter
releases or bindings, or so on. The functionalist holds
that—in principle if not in fact—psychological states
can be had by systems that do not have brains like
those of human beings or other terrestrial organisms.
Therefore, they conclude, it would be incorrect to
characterize psychological states in a way that limits
them to human or known neurological inputs and
outputs. In principle, at least, even nonbiological
systems could have psychological states, according
to functionalists. The functionalist approach attempts
to characterize mental states in a way that is more
abstract (i.e., less specific) than brain sciences, but not
so abstract (i.e., generic) as gross behavior.
Functionalism is compatible with the views that
psychological systems are computing systems or infor-
mation processing systems, but it is possible to endorse
those views without endorsing functionalism. For
example, someone might hold that human psychol-
ogy is computational but also hold that computation
is a purely behavioral phenomenon. Alan Turing’s?
famous ‘Turing test’ for machine intelligence is an
example: Turing suggests that the question, ‘Can
machines think?’ can be operationalized as the ques-
tion, ‘Can a finite state machine play the imitation
game?’ His answer strongly suggests that thinking is a
computational process. But Turing’s criteria are purely

behavioral, and they do not require (or even much sug-
gest) that the internal states of finite state machines
should be identified with psychological states.

Similarly, the idea that psychological or cogni-
tive systems are information processing systems does
not require that any internal states of information
processing systems are themselves to be identified
with psychological states. For example, one could
take the view that memory is an information process-
ing function that allows a system to store information
about a past event in order to produce a behav-
ior at a later time. But that information processing
view of memory does not require that the internally
stored informational states be recognized as particular
‘memories’ or ‘beliefs’, that is, as psychological states.
Many philosophers and cognitive scientists have been
attracted to functionalism because it seems to dove-
tail nicely with computational cognitive science, and
because it seems to have built-in resources for address-
ing philosophical problems about representation and
mental content. But I distinguish those representation-
alist views from functionalism because making use of
their resources does not require that we adopt the
functionalist ontology.

Functionalism is more than just the claim that
cognitive systems are computing systems of some sort,
or that cognition is an information processing activity.
First, functionalism goes beyond those views by also
claiming that the internal states of the systems are
in fact psychological or cognitive states, not merely
mechanisms for behavior. Second, functionalism is
not limited to those views because it can construe
functional states in myriad ways, not only in terms
of computation or information processing. In fact the
most common current versions of functionalism do
not overtly make use of computational systems; and
some functionalists employ evolutionary notions of
function rather than computational notions.

THE VIRTUES OF FUNCTIONALISM

Functionalist theories claim to have four features that
make them more plausible than other approaches to
the nature of psychological states.

First, functionalism is a realist theory of psycho-
logical states. Functionalism identifies psychological
states with functional states of whole systems, so
given that we are realists about systems, for example,
organisms, we can be realists about the states of
those systems. Realism is a good feature for psy-
chological theories to have because psychological
states certainly appear to be real, so it matches our
first-person or introspective experience, and also our
common sense practices of attributing psychological
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states to one another and other creatures. Perhaps
more importantly, reality may be a necessary feature
of psychological states if they are to figure in cer-
tain kinds of explanations and have certain kinds of
effects. The contrast here is not the view that psycho-
logical states are bits of fantasy or hallucination, but
rather that they are instrumental apparatus or useful
fictions. For example, we may say that a truck tipped
over because its center of gravity was too high, but
we do not expect any entity called a ‘center of gravity’
to figure in the full explanation of the event, much
less to actually cause the tipping. Most theorists are
not realists about centers of gravity, as many of us are
about beliefs and memories.

Overtly eliminativist theories that deny the real-
ity of psychological states have never been particularly
popular. But behaviorism is an antirealist theory inso-
far as it attributes psychological states to the whole
system rather than any part of it. Behaviorists denied
that there is any less-than-total state of the system
that is a psychological state and that is the cause of
behavior—for example, no state of thirst that causes
drinking behavior, to use an example from Skinner.*
(Functionalists, in contrast, are happy to recognize
psychological states that are states of portions of the
system rather than of the total system, even if they
are individuated by their relations to the total system.)
And many philosophers and psychologists have wor-
ried that brain-based theories have eliminativist con-
sequences, and that they would explain (‘reduce’) psy-
chological states by replacing them with brain states
or eliminating them altogether. Indeed, some advo-
cates of reductionist approaches have endorsed and
advertised that consequence.>8 Other theorists who
support the brain-based approach have maintained
that like functionalism it is a realist approach.>-11

Second, functionalism is compatible with
physicalism, the view that everything is broadly
physical, or (for present purposes) that there are no
fundamentally mental things.!? Functionalism is also
compatible with nonphysicalist accounts, for better
or for worse. As Hilary Putnam says memorably,
as far as functionalism is concerned the mind could
be ‘copper, soul, or cheese’.!® But by being at least
compatible with physicalism, functionalism denies
the need for any special mental stuff—res cogitans,
thinking stuff—in order to account for psychological
states. So functionalism at least does not require
any nonphysical stuff or properties. None of the
major competitors to functionalism requires the
introduction of nonphysical stuffs, so this virtue is
not unique to functionalism. However recently there
has been a resurgence of interest in theories that
include nonphysical properties that are (nevertheless)

somehow had by physical stuff—particularly theories
of the nature of conscious psychological states such as
sensory experiences.!*

Compatibility with physicalism is a good feature
for meta-theories of psychology to have because it
appears to be true, and because nonphysicalist theories
that are also realist face some serious obstacles.
Physicalism appears to be true because no empirical
theories of physical, chemical, biological, and social
phenomena introduce any entities that are neither
strictly physical (roughly, part of physics) nor made
out of physical parts. Biologists no longer suppose that
there is any élan vital that distinguishes organic from
inorganic systems, and psychologists do not rely on the
special properties of res cogitans in their explanations.
This is good, moreover, because we have increasing
reason to believe the-physical world is causally closed,
that there are no causal effects that come into or
exit from the physical world.’ So if there are any
nonphysical things, they would have to be causally
inert and therefore of limited explanatory use. Why
posit such things? This is, as it has always been, the
big problem for nonphysicalist theories: even if we
had a reason to posit nonphysical things, we have
no explanation for how they could do anything, and
thus no expectation that they would be explanatorily
fertile. It would not be very plausible to let the meta-
theory drive the first order theory and insist that the
world must not be causally closed, after all. So even
contemporary property dualists—those who hold that
there are extra nonphysical properties, even if there is
no extra nonphysical stuff—have to admit that those
properties must be epiphenomenal.!* Most theorists
regard this as reason enough to reject those property
dualist theories, even if they are unsure just how a
physicalist theory can succeed.® This leads us directly
to the next virtue of functionalism.

The third attractive feature of functionalism is
that it seems to show how psychological states can
make a causal difference in the world. If they are
real and they are broadly physical in that they are
somehow or other made out of physical stuff, then
psychological states will be as causally efficacious
as any other broadly physical states, for example,
chemical and biological states. This is good for at
least two reasons. One is that, like realism, it seems
to match our introspective experiences and common
sense attributions. It certainly seems as though I
walked downstairs and poured a brown liquid into my
mug because I desired some coffee, because I believed
that there was coffee in the carafe, and because I
remembered how to get to the kitchen. That is, my
psychological states of belief, desire, and memory
seem to play a causal role in producing my behavior.
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And I often suppose that other people’s actions are
caused by their beliefs, as when I surmise from the
fact that my wife has brought an umbrella that she
believes it might rain. Beyond these personal-level
examples, many psychological and cognitive theories
attribute causal powers to internal representational
and information-storing states of systems. They might
explain my coffee-seeking behavior, or the behavior of
a rat in a maze, by citing the causal effects of a mental
map that has been stored and maintained, for example.

The other, and related, reason that it is a good
thing to construe psychological states as causally
efficacious is that it may be a necessary condition on
their appearing in true psychological explanations. If
it is not true that my beliefs and desires or mental maps
(or any other psychological states) actually caused me
to arrive in my kitchen, then it is unclear how they
could be useful in explaining how or why I arrived
there. Of course talk of psychological states might
still appear in some gloss of a causal explanation
of my behavior, in the same way that centers of
gravity can appear in glosses of causal explanations
of trucks tipping over. But this is a deflationary
view of psychological states and psychological
explanations. On this view psychological explanations
are not strictly speaking true. All else being equal
it would be preferable to have a meta-theory
according to which psychological states are causally
efficacious and psychological explanations are true,
and functionalism is one such theory. Behaviorist
and overtly eliminativist theories deny the causal
efficacy of psychological states because they are not
realist about those states to begin with. And dualist
theories must either deny the causal efficacy of the
psychological or else implausibly reject the causal
closure of the physical. So brain-based theories are the
main competitors to functionalism that also attribute
causal potency to psychological states.

Finally, functionalism explains how psychologi-
cal explanations can be both true and have a certain
kind of independence or autonomy from the expla-
nations provided by other sciences.]''® Nonrealist
approaches to psychological states undermine psy-
chological explanation by denying the reality of psy-
chological states. Approaches that deny causal efficacy
to psychological states also undermine psychological
explanation because they prevent psychological expla-
nations from being true causal explanations. And
nonphysicalist approaches, insofar as they must deny
causal efficacy, have the same consequences. Brain-
based theories do not have those problems—they are
realist, physicalist, and attribute causal potency to
psychological states. But brain-based theories take the
connection between psychological states and brain

states to be very intimate—usually identifying them
with one another, in the same way that temperature
states of gases are identified with mean molecular
kinetic energy states of the aggregates of molecules
that make up gases. Consequently, brain-based
approaches deny that psychological explanations are
autonomous from neuroscientific explanations, seem-
ingly linking the success or failure of psychological
explanations to the question of whether a corre-
sponding neural explanation will be found. Like-
wise, explanations of gas temperature are dependent
on molecular kinetic explanations, one might say.
Yet many theorists have thought that psychologi-
cal explanations are independent of or autonomous
from neuroscience. Taking a familiar example: David
Marr’s!” explanation of early vision in terms of the
construction of 2D sketches via edge detection did
not depend on finding retinal ganglion cells that are
sensitive to zero crossings, and the model was indeed
implemented in silicon computing machines that did
not have any cells at all. Marr’s explanation is not
now widely accepted, and this is despite the fact that
retinal ganglion cells do something that is not too
badly characterized as detecting zero crossings.” This
seems to show that psychological explanations neither
stand nor fall by their connections to neuroscientific
explanations.

A virtue of functionalism, then, is that it seems
to account for how psychological states can be imple-
mented by brains without hindering the autonomous
practice of psychology. The explanation is that this
can happen because psychological states are relatively
abstract or general, capable of being made of ‘cop-
per, soul, or cheese’. Behaviorism also allows for an
autonomous psychology, but because it denies realism
to psychological states it must deny that psychologi-
cal explanations are causal explanations—thirst does
not cause drinking. Dualist theories might also allow
for autonomous psychological explanations, but they
definitely could not be causal.

Behaviorism as both a concrete psychological
theory (‘medthological’ behaviorism) and philosophi-
cal meta-theory (‘logical’ behaviorism) did not enjoy
much enthusiasm in the later years of the 20th cen-
tury because the family of behaviorist approaches was
widely thought to have been subjected to devastat-
ing critiques from both philosophers and cognitive
scientists.!®1° Eliminativism was never very popular.
And dualism has been long out of favor. That leaves
functionalism and brain-based theories.

In this context, the attraction of functionalism
is plain. According to the functionalist meta-theory,
psychological states are real, physical, causally potent,
and figure in autonomous explanations. The nearest
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competitor is the brain-based approach, but it denies
that psychological explanations are autonomous
from neuroscientific explanations. All of the other
approaches are worse off because they reject at least
two of the four virtues of functionalism.

MAKING UP FUNCTIONAL STATES:
REALIZATION

The trick to functionalism’s allure is that it seems
to explain how psychological states can have the
first three virtues discussed—reality, physicalism, and
causal efficacy—while also preserving the fourth, the
autonomy of psychology. And the key to this meta-
theoretical ‘home run’ is the functionalist account of
how psychological states can be somehow made up
by brains without being identical to states of brains.
According to functionalism, psychological states
are realized by but not identical to states of brains. So
the ‘making up’ relation for functionalism is realiza-
tion. Realization for functionalism is a technical term;
and recently there has been an active dispute over
exactly how to characterize the realization relation,
in general.2%-23 But realization for functionalism may
prove to be a special case, and it is easy to understand
by way of examples. The core example of realization
is that of a computing machine: realization is the rela-
tion between hardware and software. Here I sit, typing
an article about functionalism on my computer using
a word processing program. But at least in principle if
not in practice, this same program could be run on a
slightly or significantly different computer—one with
a different central. processing chip, one with multiple
processors, one built from vacuum tubes rather than
solid state transistors, or one built from organic mate-
rials. The computational states of the word process-
ing program—the stored information that the words
should be displayed in a certain font, for example—-
cannot be identified with, say, the internal electromag-
netic states of the physical device sitting on my desk
right now. They cannot be identified because the same
program could be run on—realized by—many differ-
ent devices. And, indeed, later today this same machine
might use different internal states (e.g., different mem-
ory registers) to store the same information; and it may
use the same internal states to store different informa-
tion, if I am running a different program. Realization
differs from other ‘making up’ relations because it is a
many-to-many relation: many different internal states
of different machines can realize one and the same
computational program state; and many program
states could be realized by the same internal states.
The main traditional argument for functional-
ism is precisely that brain states appear to be in a

many-to-one relation to psychological states—many
different kinds of brains (or nonbrains, potentially)
seem to be plausible candidates for having psycholog-
ical states. According to this line of reasoning, we have
empirical reason to think that psychological states are
not uniquely made up (one-to-one) but are rather
‘multiply realized’ by different brain states in different
creatures. This was Putnam’s original argument for his
functionalist hypothesis, and it remains the dominant
reason that philosophers reject the competing brain
state theory. If this ‘multiple realization’ reasoning is
correct, then any one-to-one relation between brain
states and psychological states is ruled out, including
the relation of identity.” So the brain-to-psychology
relation, whatever it is, had better be many-to-one
because And functionalism is a proposal for just such
a many-to-one relation, it hypothesizes that the brain-
to-psychology relation is realization.

Explicitly computational versions of functional-
ism are presently out of favor. Much more common
are versions of functionalism that replace the com-
putational program with a psychological theory. The
idea then, is that cognitive systems are those that real-
ize psychology, and that having a psychological state
is a matter of being a total system that realizes a sys-
tem characterized by a psychological theory and also
having an internal functional state that is a functional
state of the system according to that psychological
theory. Most commonly the psychological theory is
pictured as a set of causal laws of psychology, and the
idea is that the laws constitute psychological states.! In
the same way, one might imagine, physical theory is
the conjunction of all the laws of physics so that any-
thing that behaved according to (a certain subset of)
those laws would necessarily be—that is, realize—an
electron.

In the most cutting edge forms of functional-
ism, the causal relations of a psychological theory are
supplemented with historical and evolutionary rela-
tions (‘functions’) so that the causal states must also
be produced in the correct ways, usually by etiolog-
ical processes of natural selection, development, or
learning,>*2® The details need not concern us here.
The central idea is that psychological states are func-
tional states of the systems that have them, where those
states are realized by but not identical to, for example,
brain states in human beings. Computational, psy-
chological, and teleological (i.c., etiological) ways of
developing functionalism are just the most prominent
proposals for how to flesh out the ‘functions’ that are
said to be realized by physical systems, in virtue of
which the physical systems have psychological states.

But all is not wine and roses. Fleshing out func-
tionalism and functional realization has proven to
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be more difficult than it originally seemed. Recall
that functionalism aims to provide a middle ground
between on the one hand behaviorist theories that
were so abstract that they denied reality to psycholog-
ical states, and on the other hand brain-based theories
that were so concrete that only things with brains just
like ours could qualify as having psychological states.
The trouble is that this balancing act is hard to pull
off. Versions of functionalism, such as computational
theories, that are abstract enough to cover a variety
of actual and possible psychological systems tend to
attribute psychological states to things that are not
usually considered good candidates—like thermostats
and fuel gauges. These versions are too ‘liberal’ in
their attribution of psychological states. But versions
of functionalism, like teleological versions that require
psychological systems to have a certain history of nat-
ural selection, avoid liberalism at the cost of requiring
psychological systems to be almost exactly like human
beings, so it is said that such theories are overly ‘chau-
vinistic’ in their attribution of psychological states.
Because formulating functionalism requires deciding
what sets of inputs and outputs are constitutive of
psychological states, Ned Block?® calls the problem
of finding a functionalist theory that is neither overly
liberal nor overly chauvinistic ‘the problem of inputs
and outputs.” And there is no generally agreed-upon
solution to the problem.

This conundrum can also be thought of in terms
of the generality or domain of psychology: Should psy-
chology be only the science of human cognition (or
of a subset of human cognition), or should it be the
science of all possible cognitive systems? Worse than
the mismatch with our pretheoretical expectations
about the attributions of psychological states and the
generality of psychological explanations, the problem
of inputs and outputs reveals a tension in the claim
that functionalism has all four of the virtues discussed
above. Suppose the realizers of psychological states
are hugely diverse, and in particular that they fall
under a wide and heterogeneous range of causal laws.
Then the list of possible realizers will be a disjunction,
just a big list of A, or B, or C,..., and so on. This is
particularly easy to imagine in computational versions
of functionalism. In this case, it is clear why psycho-
logical kinds would not be in a one-to-one relation to
the kinds of other sciences, and therefore why there
would be a certain kind of autonomy of psychology
as a science. But if the realizers of psychological states
are so causally heterogeneous, then it is hard to see
how they could be causally unified enough to figure in
causal explanations. Think of all the different kinds
of mouse traps. Mouse traps are so diverse that they
really have nothing in common—despite the name,

they do not even all trap mice. Some mouse traps trap
mice, some break their necks; some poison mice, some
electrocute mice; some simply divert mice. There are
lots of kinds of mouse traps, but consequently there
are no interesting generalizations about mouse traps
out of which to form a science of mouse traps. The list
of mouse traps is just a big disjunction. And so it might
be with widely diverse realizers of psychological state
kinds; they might turn out to be just a heterogenous
grab bag of different states sharing little in common.

Suppose, instead, that the realizers of psycho-
logical states are not so diverse after all. Suppose
that there are perfectly good generalizations about
the realizers, just as there are perfectly good gener-
alizations that cover the various isotopes of chemical
elements. In that case, we can see how we can have a
science of psychology. But it is less clear that science
is autonomous from brain sciences. After all, chemical
isotopes are not wildly diverse, they are variations on a
core commonality, so they are plausibly in one-to-one
relations to gross substance kinds rather than many-
to-one relations. In that case, like temperature and
mean molecular kinetic energy in a gas, it seems like
the explanations might be intimately related and not
independent, after all. Particular temperature states
occur in various gases, but they do so in the same
basic way. If psychology is like that, then psycholog-
ical and brain sciences are more intimately connected
than the functionalists prefer to think. There would
be psychological generalizations, but they would not
be autonomous.

This version of the problem of inputs and
outputs is closely related to what Jaegwon Kim calls
‘Descartes’ Revenge’.3 The problem with classical
dualism, as mentioned above, was that it does not have
an account of how psychological states can have causal
efficacy. The problem of inputs and outputs shows that
physicalist theories have the same kind of problem
if they want to avoid identifying psychological and
brain states. Either psychological and brain states are
really different kinds, related many-to-one, in which
case it is hard to see how psychological states can
have causal powers. Or else psychological and brain
states can be identified, related one-to-one, in which
case causal power is assured but it’s hard to see
how psychological and cognitive sciences could be
autonomous from brain sciences.30

There is a third and related problem, as well.
This is that, given the causal closure of the physical,
if psychological states are not identified with brain
states then it is hard to see how they could fail to be
epiphenomenal. It may seem that there is simply not
any causal work left for them to do, if they are real-
ized by but not identical to physical states of brains.
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This ‘causal exclusion’ problem seems to show that if
psychological states are not identical to physical states
then they are either epiphenomenal or causally redun-
dant, and those are not very attractive options.3-32

These problems—the problem of inputs and
outputs, the disjunction problem, and the causal
exclusion problem—have kept philosophers busy.
While there are no generally accepted solutions, it
is still fair to say that through the turn of the
millennium most philosophers believed that all three
problems have solutions, and that those solutions
will be basically functionalist in form/ Given the
alternatives there was little choice but to hope.
Behaviorism was a failed program. Eliminativism was
never very attractive. Dualism is not a live option for
most contemporary theorists. And multiple realization
seems to show that the brain state approaches are
doomed. Functionalism seemed to be the only game
in town.

MORE TROUBLES FOR
FUNCTIONALISM

The problem of inputs and outputs, the disjunction
problem, and the causal exclusion problem are ‘inter-
nal’ problems for functionalism. They are problems,
that is, that arise within the constraints of the func-
tionalist theory, that make it seem that no version of
the theory could achieve its goals while being consis-
tent. There are also two serious ‘external’ objections
to functionalism, objections that question the ade-
quacy of the theory even if it can be given a consistent
formulation. The first is that functionalism seems, to
many, to be a poor theory of conscious mental states,
such as sensations. The second is that the empirical
evidence for multiple realization has increasingly come
into question.

Functionalism, because it identifies psychologi-
cal states in terms of what they do, works best for
those kinds of psychological states and processes that
are most familiar for what they do: belief, mem-
ory, perception, comprehension, and so on. But one
aspect of psychological life is more salient for what
it is than for what it does, namely conscious experi-
ence. Whatever it is that conscious experiences do, it
seems possible that some non-conscious state could
do the same job. Indeed there are countless examples
in which some nonconscious state actually does the
same job or nearly the same job, either normally
or in some pathological condition. Probably you are
reading this article using conscious visual perception.
But blindsight patients show that at least some visual
perception can be unconscious.* Frequently we expe-
rience the odors we smell, but some olfaction may

occur unconsciously via the vomeronasal sense.3* In
these actual cases, the acuity and range of uncon-
scious perception is degraded. But many theorists
believe that these practical limits are incidental. There
does not seem to be anything in principle that stops
nonconscious visual perception from being every bit
as good as normal conscious visual perception. If
there were conscious and nonconscious mechanisms
of visual perception that did all the same jobs and
had all the same inputs and outputs—both to the
world and to other mental states—then functionalism
would say that those two mechanisms are instances
of the same kind of psychological state. Yet it seems
plain to many that conscious and unconscious mecha-
nisms, even if they both do the same job, are different
psychological states. There is a world of difference
between conscious visual perception and blindsight,
after all. What psychological difference could be more
obvious than the difference between states that are
conscious and those that are not? Numerous philo-
sophical thought experiments and more than a few
clinical cases have been used to support the idea that
such nonconscious ‘twins’ or ‘zombies’ are possible
in principle and maybe in practice.'#2935-3% [f 5o, the
reasoning goes, then functionalism is the wrong the-
ory of conscious mental states, for it fails to make an
important and essential discrimination.

These consciousness objections are extremely
hard to evaluate. The examples are intuitively grip-
ping. But the fictional examples depend on too many
assumptions, not least of which the assumption that
our imagination or powers of conceiving are a good
guide to what is possible. The real-world examples
are often messy and never illustrate the complete par-
ity of function that is needed to make the argument
go through without residual doubts. Given that no
theory of consciousness seems overwhelmingly com-
pelling, the fact that some theory might if true have
some counterintuitive consequences does not make
for much of an objection. Indeed, every theory of
consciousness seems to have some unexpected results.
This may be a case where the winner gets the spoils,
where we let the best theory tell us what to say rather
than demanding that our theories conform to our
pretheoretical expectations. _

An entirely different concern about function-
alism has to do with the motivation and empirical
evidence for functionalism. Recall that the reason that
functionalism seems to do somewhat better compared
to the brain-based theories is that the brain-based
theories apparently do not accommodate the phe-
nomenon of multiple realization, the fact that the
brain-psychology relation is many-to-one. This prob-
lem is widely taken to be fatal to brain-based theories,
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and it is also leveraged by the functionalist to explain
how psychology can be an autonomous science even
though every particular psychological state is realized
in the brain.

There has always been some resistance to the
claim that brain-based theories cannot accommodate
multiple realization.®40*! Some have come close to
arguing that problematic forms of multiple realization
are impossible.3? More recently there has been a flurry
of work arguing that the functionalists have over-
stated the empirical evidence for multiple realization
and against the brain-based theories. The general
tactic is to show that multiple realization is more
rare than functionalists suppose, and that traditional
examples fail. This is accomplished by a combination
of careful attention to empirical literature, as well as
by a more nuanced understanding of what multiple
realization would be like in the context of scientific
explanations. The full range of responses is more
than we can review here, and none of the arguments
is uncontroversial. But we can survey a number of
concerns that have been prominent, and some that are
starting to gain traction.

First, it has been pointed out that many
traditional examples of multiple realization involve
a mismatch of ‘grain’ between psychology and brain
sciences.*? We can think of psychological states in a
coarse grained way, such as the perception of red.
But we can also think of psychological states as being
more fine grained, such as the perception of Pantone
Red 499. Familiar examples of multiple realization
tend to construe psychological states very coarsely,
considering for example pain or hunger in general.
They then formulate a hypothesis that compares
the coarse-grained psychological state to some very
specific and fine-grained brain state, such as the old
philosophical chestnut, ‘pain = c-fiber firing’. The
comparison of the coarse grained psychological state
makes it seem plausible that some creature could have
that general psychological state type (pain, of any sort
at all) but without having the precise neural state (c-
fiber firing), and therefore makes brain-mind identities
seem unlikely. The ‘pain = c-fiber firing’ example was
introduced into philosophy in the 1950s, and it was
always intended as a simplified stand-in for actual
theories rather than a hypothesis in its own right—its
empirical implausibility is widely recognized. But what
is less often noticed is the way that this toy example
surreptitiously makes multiple realization look more
plausible than it should by offering a false hypothesis
with a grain mismatch.

That actual scientific hypotheses about brain-
to-mind relations would involve grain mistmatches
is unlikely. One reason is that they would fail

basic empirical requirements for covariation and
comanipulability, therefore never being candidates for
genuine explanations. But there is a more impor-
tant point. Just as the toy example of pain and
c-fiber firing may be misleading, so too the simpli-
fication of treating psychological and brain sciences
as static and completed can mislead. We use the sim-
plifying pretense that we are able to compare two
finished theories that were independently developed.
But in fact we have two sciences that interact in
many ways—methodologically, explanatorily, insti-
tutionally, and so on.X The explanations, methods,
and taxonomies of these cognitive and brain sciences
constantly respond to and adjust to one another. A
simple example is the more or less recent splinter-
ing of ‘memory’ into numerous memory phenomena,
based in part on independent psychological investiga-
tion and partly on discoveries from clinical patients
who suffered traumatic brain injuries.** For at least
some if not all of these cross-disciplinary interactions,
the localization and identification of neurological and
psychological mechanisms, both within and across
organisms and species, is a working heuristic.** The
heuristic is not perfect of course, and the presumption
can be defeated. But it leads to more one-to-one cor-
respondence than the functionalist approach expects.
Moreover, when there is not a one-to-one match,
then investigators face an empirical and theoretical
question about whether they have a case of multiple
realization or grain mismatch, or whether the case
calls for adjusting one or both taxonomic schema by
merging or splitting kinds./

An important factor in assessing prima facie
examples of multiple realization is whether the range
of examples is genuinely alike psychologically, and
whether those examples are genuinely distinct neu-
roscientifically. On the one hand, some purported
examples of ‘same’ psychological states across time or
creatures, particularly after corrections for grain mis-
matches have been made, fail to be the same after all.
For example, in many examples of compensatory neu-
ral plasticity following trauma, the psychological func-
tion appears to be performed in a new brain area but is
also severely degraded. And in Sur’s well-known study
of rewired ferrets that ‘see’ with their auditory cortex,
the function is degraded and the auditory cortex also
reorganizes to resemble a normal visual cortex.*5-46
(see also Refs 11,47). This brings us to the second fac-
tor: the psychological states have to be the same in the
compared systems, and the systems themselves have to
be different. But not just any difference will yield a case
of multiple realization. To use an example from Larry
Shapiro®®: two corkscrews that differ only in color do
not count as different realizations of corkscrew. They

344 © 2012 John Wiley & Sons, Ltd.

Volume 3, May/June 2012




'3 WIREs Cognitive Science

Functionalism as a philosophical theory

are corkscrews; and they are different. But they are
not different with respect to being corkscrews; they are
corkscrews in exactly the same way—their corkscrew-
relevant properties are the same. To get muitiple
realization we need to find not just differences,

but relevant differences.!12047-50 Shapiro argues that

once all of these factors are taken into account, the
hypothesis that psychological capacities are multiply
realized is less likely than the hypothesis that there
are substantial constraints on the neural bases for
psychological states in human and other terrestrial
organisms.'! In short, the brain-based view is more
likely.

Finally, the theoretical framework in which
the multiple realization argument seems to favor

functionalism may need to be reconsidered. As we

saw above, the contemporary functionalist approach
replaces the computer programs of early functionalism
with scientific psychological theories. But these
theories are nevertheless program-like in that they
consist of a set of laws or generalizations that are
taken to be definitive of the psychological states
that they describe. On this picture a psychological
theory is very much like a computer program, a
list of instructions to be followed that govern the
behavior of a psychological system just as a program
governs the behavior of a machine. Each line of the
program is a true statement about the operation of the
machine; each line of the theory is a true statement
about the operation of the system. But it may be that
psychological theories are not like that at all. For one
thing, it is not clear that the cognitive sciences have any
grand unifying theories, at all. Plausibly psychology
(like biology, some would say) has only small, local
theories or generalizations and no global theories. But
more broadly, it may be that scientific explanation
in general does not take the axiomatic form, does
not consist in sets of laws. For example, it might be
that scientific explanations do not make true claims
about the systems that they cover, but instead make
true claims about idealized and abstract models that
more or less closely resemble real-world systems.’!
This idea, roughly put, is one part of the so-called
‘semantic view’ of theories. If it is right, or even if
psychological theories sometimes engage in this kind
of idealization or abstraction, then it may explain the
appearance of a many-to-one relation between brains
states and psychological states.’? It could be that
psychological state kinds are idealized or abstracted
kinds, an explanatorily useful way of talking about
brain states while not describing them precisely.53-4
If so, we would expect to see an apparent diversity of
brain states associated with any given psychological
state kind. But this would not be because psychological

states are multiple realized. Instead it would be
because, out of convenience, our explanatory practices
suppress by abstraction and idealization the actual
variability within the psychological kinds.” This does
not show that nonidealized psychological states can,
in fact, be identified with brain states; but it leaves the
prospects open.

Neither of the major objections to functionalism
can be considered decisive at this time, though the
empirical critiques of multiple realization can fairly
be said to be gaining momentum. Nevertheless,
the considerable attraction of functionalism remains,
fueled both by its theoretical virtues and persistent
images from science fiction that seem to suggest that
creatures without brains like ours could obviously
have the full range of psychological states that we
have.”

CONCLUSION

This article aims to provide a general introduc-
tion to the main idea behind functionalism as a
philosophical position about the nature of psy-
chological states.° The main theoretical virtues of
functionalism were described, and compared to the
virtues and vices of the most familiar contempo-
rary competitors. The defining ontological relation
for functionalism—realization—was introduced; and
challenges to its understanding and employment were
surveyed. Two prominent objections to functional-
ism were introduced, but neither were judged to be
decisive.”

NOTES

“This theory should not be confused with early 20th
Century ‘Chicago Functionalism’ as espoused by, for
example, Pierce and Angell. But the views do have
certain affinities.
bSome scholars claim that Putnam was not the first
functionalist. Some attribute that honor to Aristotle,>’
or to Sellars.%¢ It may be true that Putnam was not the
first functionalist, at least according to a functionalist
theory of who is a functionalist. But Putnam was the
first to explicitly expound and defend the functionalist
view.
‘Functionalism also has derivatives that are not
primarily ontological, but rather methodological,
epistemological, semantic, and so on. See Refs 9,57.
In this article I use psychology as the represen-
tative cognitive science, but readers are free to sub-
stitute ‘cognitive’ or cognates throughout. Similarly, I
speak generally about brain sciences or neurosciences,
intending those to be read inclusively.
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For expository convenience I will speak mainly
about psychological states but I use ‘state’ generically
to cover any sort of entity that would be the target
of explanation: objects, events, properties, relations,
processes, phenomena, and so on. I do not think that
either of the above expository conveniences changes
the substance of what is said.
4For example, at one time there was a dispute over
the compatibility of functionalism with connectionist
models in psychology.
¢A referee for this journal reminds me that the prop-
erty dualist could also accept a weaker version of
causal closure that is compatible with dualistic prop-
erties being causal over-determiners. That is correct.
But my central point here is that we have good reasons
to accept a version of causal closure that the property
dualist must somehow circumnavigate.

/But see Ref 58 for some misgivings.

&It is true that some philosophers have thought that
realization (and, indeed, functionalism) is compati-
ble with mind-brain identities, for example, Ref 59.
However these ‘identities’ are usefully distinguished
from those advocated by the contemporary identity
theorist, not least because the ‘identities’ of the former
are said to be contingent, like realization.

#1dentity is a one-to-one relation. It is the relation that
everything has to itself and to nothing else.

‘See, for example, Ref 59.

’Many contemporary philosophers disavow function-
alism but nevertheless place their bets on some
physicalist theory of the nature of minds that is
compatible with multiple realization, generally called
‘nonreductive physicalism’. When such theories do
explicitly identify psychological kinds with functional
kinds, they usually appeal to realization or to superve-
nience. [ have suggested that realization is definitive of
functionalism. Supervenience is a generic covariation
relation that stands in need of explanation, typically
by appeal to realization. In fact I do not know of any
such theory that is not broadly functionalist, owing to
the flexibility of the functionalist framework as much
as the intentions of the advocates of nonreductive
physicalism.

*Maintaining for now the pretence that there is one
psychological science and one brain science.

!For an argument that kind-splitting is less common
than one might suppose, see Ref 60.

"For an alternative interpretation of idealization and
abstraction in psychology, see Ref 54.

"It must be true because data would not lie.
°Functionalist theories have subsequently been
applied to a wide range of phenomena, among them:
biological traits, ethical properties, economics, chem-
istry, and truth itself.

PThis author, however, is a
functionalism. 4961

critic  of
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