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appropriate output. The key is for state-estimation and out-
put calculations to be performed fast enough to keep up with
the sampling rates of the system. There is an extensive liter-
ature on how to build such behaviors (control systems) when
a mathematical description of the environment is available
and is of the proper form; reactive architectures advance
these traditional control methods by describing how com-
plex behaviors might be built out of simpler ones (Brooks
1986), either by switching among a fixed set of qualitatively
different behaviors based on sensed conditions (see Miller,
Galanter, and Pribram 1960 for precursors), by the hierar-
chical arrangement of behaviors (Albus 1992), or by some
more intricate principle of composition. Techniques have
also been proposed (Kaelbling 1988) that use off-line sym-
bolic reasoning to derive reactive behavior modules with
guaranteed real-time on-line performance.

A third architectural paradigm, explored by researchers
in distributed artificial intelligence, is motivated by the fol-
lowing observation. A local subsystem integrating sensory
data or generating potential actions may have incomplete,
uncertain, or erroneous information about what is happen-
ing in the environment or what should be done. But if there
are many such local nodes, the information may in fact be
present, in the aggregate, to assess a situation correctly or
select an appropriate global action policy. The distributed
approach attempts to exploit this observation by decompos-
ing an intelligent agent into a network of cooperating, com-
municating subagents, each with the ability to process
inputs, produce appropriate outputs, and store intermediate
states. The intelligence of the system as a whole arises from
the interactions of all the system’s subagents. This approach
gains plausibility from the success of groups of natural
intelligent agents, for example, communities of humans,
who decompose problems and then reassemble the solu-
tions, and from the parallel, distributed nature of neural
computation in biological organisms. Although it may be
stretching the agent metaphor to view an individual neuron
as an intelligent agent, the idea that a collection of units
might solve one subproblem while other collections solve
others has been an attractive and persistent theme in agent
design.

Intelligent-agent research is a dynamic activity and is
much influenced by new trends in cognitive science and
computing; developments can be anticipated across a broad
front. Theoretical work continues on the formal semantics
of MENTAL REPRESENTATION, models of behavior composi-
tion, and distributed problem solving. Practical advances
can be expected in programming tools for building agents,
as well as in applications (spurred largely by developments
in computer and communications technology) involving
intelligent agents in robotics and software.

See also BEHAVIOR-BASED ROBOTICS; COGNITIVE ARCHI-
TECTURE; FUNCTIONAL DECOMPOSITION; MODULARITY  OF
MIND; MULTIAGENT SYSTEMS

—Stanley J. Rosenschein
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Intentional Stance

The intentional stance is the strategy of interpreting the
behavior of an entity (person, animal, artifact, or the like) by
treating it as if it were a rational agent that governed its
“choice” of “action” by a “consideration” of its “beliefs”
and “desires.” The distinctive features of the intentional
stance can best be seen by contrasting it with two more basic
stances or strategies of prediction, the physical stance and
the design stance. The physical stance is simply the standard
laborious method of the physical sciences, in which we use
whatever we know about the laws of physics and the physi-
cal constitution of the things in question to devise our pre-
diction. When I predict that a stone released from my hand
will fall to the ground, I am using the physical stance. For
things that are neither alive nor artifacts, the physical stance
is the only available strategy. Every physical thing, whether
designed or alive or not, is subject to the laws of physics and
hence behaves in ways that can be explained and predicted
from the physical stance. If the thing I release from my hand
is an alarm clock or a goldfish, I make the same prediction
about its downward trajectory, on the same basis.

Alarm clocks, being designed objects (unlike the rock),
are also amenable to a fancier style of prediction—predic-
tion from the design stance. Suppose I categorize a novel
object as an alarm clock: I can quickly reason that if I
depress a few buttons just so, then some hours later the
alarm clock will make a loud noise. I do not need to work
out the specific physical laws that explain this marvelous
regularity; I simply assume that it has a particular design—
the design we call an alarm clock—and that it will function
properly, as designed. Design-stance predictions are riskier
than physical-stance predictions, because of the extra
assumptions I have to take on board: that an entity is
designed as I suppose it to be, and that it will operate accord-
ing to that design—that is, it will not malfunction. Designed
things are occasionally misdesigned, and sometimes they
break. But this moderate price I pay in riskiness is more than
compensated for by the tremendous ease of prediction.

An even riskier and swifter stance is the intentional
stance, a subspecies of the design stance, in which the
designed thing is an agent of sorts. An alarm clock is so
simple that this fanciful anthropomorphism is, strictly
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speaking, unnecessary for our understanding of why it does
what it does, but adoption of the intentional stance is more
useful—indeed, well-nigh obligatory—when the artifact in
question is much more complicated than an alarm clock.
Consider chess-playing computers, which all succumb
neatly to the same simple strategy of interpretation: just
think of them as rational agents that want to win, and that
know the rules and principles of chess and the positions of
the pieces on the board. Instantly your problem of predict-
ing and interpreting their behavior is made vastly easier than
it would be if you tried to use the physical or the design
stance. At any moment in the chess game, simply look at the
chessboard and draw up a list of all the legal moves avail-
able to the computer when it is its turn to play (there will
usually be several dozen candidates). Now rank the legal
moves from best (wisest, most rational) to worst (stupidest,
most self-defeating), and make your prediction: the com-
puter will make the best move. You may well not be sure
what the best move is (the computer may “appreciate” the
situation better than you do!), but you can almost always
eliminate all but four or five candidate moves, which still
gives you tremendous predictive leverage.

The intentional stance works (when it does) whether or
not the attributed goals are genuine or natural or “really
appreciated” by the so-called agent, and this tolerance is
crucial to understanding how genuine goal-seeking could be
established in the first place. Does the macromolecule really
want to replicate itself? The intentional stance explains what
is going on, regardless of how we answer that question.
Consider a simple organism—say a planarian or an amoeba
—moving nonrandomly across the bottom of a laboratory
dish, always heading to the nutrient-rich end of the dish, or
away from the toxic end. This organism is seeking the good,
or shunning the bad—its own good and bad, not those of
some human artifact-user. Seeking one’s own good is a fun-
damental feature of any rational agent, but are these simple
organisms seeking or just “seeking”? We do not need to
answer that question. The organism is a predictable inten-
tional system in either case.

By exploiting this deep similarity between the sim-
plest—one might as well say mindless—intentional systems
and the most complex (ourselves), the intentional stance
also provides a relatively neutral perspective from which to
investigate the differences between our minds and simpler
minds. For instance, it has permitted the design of a host of
experiments shedding light on whether other species, or
young children, are capable of adopting the intentional
stance—and hence are higher-order intentional systems.
Although imaginative hypotheses about “theory of mind
modules” (Leslie 1991) and other internal mechanisms
(e.g., Baron-Cohen 1995) to account for these competences
have been advanced, the evidence for the higher-order com-
petences themselves must be adduced and analyzed inde-
pendently of these proposals, and this has been done by
cognitive ethologists (Dennett 1983; Byrne and Whiten
1991) and developmental psychologists, among others,
using the intentional stance to generate the attributions that
in turn generate testable predictions of behavior.

Although the earliest definition of the intentional stance
(Dennett 1971) suggested to many that it was merely an

instrumentalist strategy, not a theory of real or genuine
belief, this common misapprehension has been extensively
discussed and rebutted in subsequent accounts (Dennett
1987, 1991, 1996).

See also COGNITIVE DEVELOPMENT; COGNITIVE ETHOL-
OGY; FOLK PSYCHOLOGY; INTENTIONALITY ; PROPOSITIONAL
ATTITUDES; RATIONAL AGENCY; REALISM AND ANTIREALISM

—Daniel Dennett
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Intentionality

The term intentional is used by philosophers, not as apply-
ing primarily to actions, but to mean “directed upon an
object.” More colloquially, for a thing to be intentional is
for it to be about something. Paradigmatically, mental states
and events are intentional in this technical sense (which
originated with the scholastics and was reintroduced in
modern times by FRANZ BRENTANO). For instance, beliefs
and desires and regrets are about things, or have “intentional
objects”: I have beliefs about Boris Yeltsin, I want a beer
and world peace, and I regret agreeing to write so many
encyclopedia articles.

A mental state can have as intentional object an individ-
ual (John loves Marsha), a state of affairs (Marsha thinks
that it’s going to be a long day) or both at once (John wishes
Marsha were happier). Perception is intentional: I see John,
and that John is writing Marsha’s name in his copy of Ver-
bal Behavior. The computational states and representations
posited by cognitive psychology and other cognitive sci-
ences are intentional also, inasmuch as in the course of com-
putation something gets computed and something gets
represented. (An exception here may be states of NEURAL
NETWORKS, which have computational values but arguably
not representata.)

What is at once most distinctive and most philosophi-
cally troublesome about intentionality is its indifference to
reality. An intentional object need not actually exist or
obtain: the Greeks worshiped Zeus; a friend of mine
believes that corks grow on trees; and even if I get the beer,
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my desire for world peace is probably going to go unful-
filled.

Brentano argued both (A) that this reality-neutral feature
of intentionality makes it the distinguishing mark of the
mental, in that all and only mental things are intentional in
that sense, and (B) that purely physical or material objects
cannot have intentional properties—for how could any
purely physical entity or state have the property of being
“directed upon” or about a nonexistent state of affairs? (A)
and (B) together imply the Cartesian dualist thesis that no
mental thing is also physical. And each is controversial in
its own right.

Thesis (A) is controversial because it is hardly obvious
that every mental state has a possibly nonexistent inten-
tional object; bodily sensations such as itches and tickles do
not seem to, and free-floating anxiety is notorious in this
regard. Also, there seem to be things other than mental
states and events that “aim at” possibly nonexistent objects.
Linguistic items such as the name “Santa Claus” are an
obvious example; paintings and statues portray fictional
characters; and one might ignorantly build a unicorn trap.
More significantly, behavior as usually described is inten-
tional also: I reach for the beer; John sends a letter to Mar-
sha; Marsha throws the letter at the cat; Macbeth tries to
clutch the dagger he sees. (Though some philosophers, such
as Chisholm 1958 and Searle 1983, argue that the aboutness
of such nonmental things as linguistic entities and behavior
is second-rate because it invariably derives from the more
fundamental intentionality of someone’s mental state.)

Dualism and immaterialism about the mind are unpopu-
lar both in philosophy and in psychology—certainly cogni-
tive psychologists do not suppose that the computational
and representational states they posit are states of anything
but the brain—so we have strong motives for rejecting the-
sis (B) and finding a way of explaining how a purely physi-
cal organism can have intentional states. (Though some
behaviorists in psychology and eliminative materialists in
philosophy have taken the bolder step of simply denying
that people do in fact ever have intentional states; see
BEHAVIORISM and ELIMINATIVE  MATERIALISM .) The taxon-
omy of such explanations is now fairly rich. It divides first
between theories that ascribe intentionality to presumed
particular states of the brain and those that attribute inten-
tional states only to the whole subject.

Many theorists, especially those influenced by cognitive
science, do believe that not only the intentionality of cogni-
tive computational states but also that of everyday inten-
tional attitudes such as beliefs and desires (also called
PROPOSITIONAL ATTITUDES) inhere in states of the brain. On
this view, all intentionality is at bottom MENTAL REPRESEN-
TATION, and propositional attitudes have Brentano’s feature
because the internal physical states and events that realize
them represent actual or possible states of affairs. Some evi-
dence for this is that intentional features are semantical fea-
tures: Like undisputed cases of representation, beliefs are
true or false; they entail or imply other beliefs; they are (it
seems) composed of concepts and depend for their truth on
a match between their internal structures and the way the
world is; and so it is natural to regard their aboutness as a
matter of mental referring or designation. Sellars (1963) and

Fodor (1975, 1981) have argued that intentional states are
just physical states that have semantical properties, and the
existent-or-nonexistent states of affairs that are their objects
are just representational contents.

The main difficulty for this representationalist account is
that of saying exactly how a physical item’s representational
content is determined; in virtue of what does a neurophysio-
logical state represent precisely that the Republican candi-
date will win? An answer to that general question is what
Fodor has called a “psychosemantics”; the question itself
has also been called the “symbol grounding problem.” Sev-
eral attempts have been made on it (Devitt 1981; Millikan
1984; Block 1986; Dretske 1988; Fodor 1987, 1990).

One serious complication is that, surprisingly, ordinary
propositional attitude contents do not seem to be determined
by the states of their subjects’ nervous systems, not even by
the total state of their subjects’ entire bodies. Putnam’s
(1975) TWIN EARTH and indexical examples are widely taken
to show that, surprising as it may seem, two human beings
could be molecule-for-molecule alike and still differ in their
beliefs and desires, depending on various factors in their spa-
tial and historical environments. (For dissent, however, see
Searle 1983.) Thus we can distinguish between “narrow”
properties, those that are determined by a subject’s intrinsic
physical composition, and “wide” properties, those that are
not so determined, and representational contents are wide.
So it seems an adequate psychosemantics cannot limit its
resources to narrow properties such as internal functional or
computational roles; it must specify some scientifically
accessible relations between brain and environment.
(Though some theorists continue to maintain that a narrow
notion of content—see NARROW CONTENT—and accordingly
a narrow psychosemantics are needed and will suffice for
cognitive science; see Winograd 1972; Johnson-Laird 1977;
and Fodor 1987. A few maintain the same for the everyday
propositional attitudes; see Loar 1988; Devitt 1990.)

A second and perhaps more serious obstacle to the repre-
sentational view of thinking is that the objects of thought
need not be in the environment at all. They may be abstract;
one can think about a number, or about an abstruse theolog-
ical property, and as always they may be entirely unreal.
(The same things are true of representations posited by cog-
nitive psychology.) An adequate psychosemantics must deal
just as thoroughly with Arthur’s illiterate belief that the
number of the Fates was six, and with a visual system’s hal-
lucinatory detection of an edge that isn’t really there, as
much as with a real person’s seeing and wanting to eat a
muffin that is right in front of her.

In view of the foregoing troubles and for other reasons as
well, other philosophers have declined to ascribe intention-
ality to particular states of subjects, and they insist that
ascriptions of commonsense intentional attitudes, at least,
are not about inner states at all, much less about internal
causes of behavior. Some such theories maintain just that
the attitudes are states, presumably physical states, of a
whole person (Strawson 1959; McDowell 1994; Baker
1995; Lewis 1995). Others are overtly instrumentalist: Phi-
losophers influenced by W.V. Quine (1960) or by continen-
tal hermeneuticists maintain that what a subject believes or
desires is entirely a matter of how that person is interpreted
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or translated into someone else’s preferred idiom for one
purpose or another, there being no antecedent or inner fact
of the matter. A distinctive version of this view is that of
Donald Davidson (1970) and D. C. Dennett (1978, 1987),
who hold that intentional ascriptions express nonfactual,
normative calculations that help to predict behavior but not
in the same way as the positing of inner mechanisms does—
in particular, not causally (see INTENTIONAL STANCE). Such
views are usually defended epistemologically, by reference
to the sorts of evidence we use in ascribing propositional
attitudes.

Perhaps suspiciously, the instrumentalist views are not
usually extrapolated to the aboutness of perceptual states or
of representations posited by cognitive scientists; they are
restricted to commonsense beliefs and desires. They do shed
the burden of psychosemantics, that is, of explaining how a
particular brain state can have a particular content, but they
do no better than did the representationalist views in
explaining how thoughts can be about abstracta or about
nonexistents.

See also INFORMATIONAL SEMANTICS; MENTAL CAUSA-
TION; MIND-BODY PROBLEM; PHYSICALISM

—William Lycan

References

Baker, L. R. (1995). Explaining Attitudes. Cambridge: Cambridge
University Press.

Block, N. J. (1986). Advertisement for a semantics for psychology.
In P. French, T. E. Uehling, and H. Wettstein, Eds., Midwest
Studies, vol. 10: Studies in the Philosophy of Mind. Minneapo-
lis: University of Minnesota Press, pp. 615–678.

Chisholm, R. M. (1958). Sentences about believing. In H. Feigl,
M. Scriven, and G. Maxell, Eds., Minnesota Studies in the Phi-
losophy of Science, vol. 2. Minneapolis: University of Minne-
sota Press, pp. 510–520.

Davidson, D. (1970). Mental events. In L. Foster and J. W. Swan-
son, Eds., Experience and Theory. Amherst: University of Mas-
sachusetts Press, pp. 79–101.

Dennett, D. C. (1978). Brainstorms. Montgomery, VT: Bradford
Books.

Dennett, D. C. (1987). The Intentional Stance. Cambridge, MA:
Bradford Books/MIT Press.

Devitt, M. (1981). Designation. New York: Columbia University
Press.

Devitt, M. (1990). A narrow representational theory of the mind. In
W. G. Lycan, Ed., Mind and Cognition. Oxford: Blackwell, pp.
371–398.

Dretske, F. (1988). Explaining Behavior. Cambridge, MA: Brad-
ford Books/MIT Press.

Fodor, J. A. (1975). The Language of Thought. Hassocks, England:
Harvester Press.

Fodor, J. A. (1981). RePresentations. Cambridge, MA: Bradford
Books/MIT Press.

Fodor, J. A. (1987). Psychosemantics. Cambridge, MA: Bradford
Books/MIT Press.

Fodor, J. A. (1990). A Theory of Content and Other Essays. Cam-
bridge, MA: Bradford Books/MIT Press.

Johnson-Laird, P. (1977). Procedural semantics. Cognition 5: 189–
214.

Lewis, D. (1995). Lewis, David: reduction of mind. In S. Gutten-
plan, Ed., A Companion to the Philosophy of Mind. Oxford:
Blackwell, pp. 412–431.

Loar, B. (1988). Social content and psychological content. In R.
Grimm and D. Merrill, Eds., Contents of Thought. Tucson: Uni-
versity of Arizona Press, pp. 99–110.

McDowell, J. (1994). Mind and World. Cambridge, MA: Harvard
University Press.

Millikan, R. G. (1984). Language, Thought, and Other Biological
Categories. Cambridge, MA: MIT Press/Bradford Books.

Putnam, H. (1975). The meaning of “meaning.” In K. Gunderson,
Ed., Minnesota Studies in the Philosophy of Science, vol. 7:
Language, Mind and Knowledge. Minneapolis: University of
Minnesota Press.

Quine, W. V. (1960). Word and Object. Cambridge, MA: MIT
Press.

Searle, J. R. (1983). Intentionality. Cambridge: Cambridge Univer-
sity Press.

Sellars, W. (1963). Science, Perception, and Reality. London: Rou-
tledge and Kegan Paul.

Strawson, P. F. (1959). Individuals. London: Methuen and Co.
Winograd, T. (1972). Understanding Natural Language. New

York: Academic Press.

Further Readings

Chisholm, R. M. (1967). Intentionality. In P. Edwards, Ed., Ency-
clopedia of Philosophy. London: Macmillan.

Lycan, W. G. (1988). Judgement and Justification, Part 1. Cam-
bridge: Cambridge University Press.

Perry, J. (1995). Intentionality (2). In S. Guttenplan, Ed., A Com-
panion to the Philosophy of Mind. Oxford: Blackwell, pp. 386–
395.

Searle, J. (1995). Intentionality (1). In S. Guttenplan, Ed., A Com-
panion to the Philosophy of Mind. Oxford: Blackwell, pp. 379–
386.

Sterelny, K. (1990). The Representational Theory of Mind: An
Introduction. Oxford: Blackwell.

Internalism

See INDIVIDUALISM

Interpretation

See DISCOURSE; PRAGMATICS; RADICAL INTERPRETATION;
SENTENCE PROCESSING

Intersubjectivity

Intersubjectivity is the process in which mental activity—
including conscious awareness, motives and intentions, cog-
nitions, and emotions—is transferred between minds. ANI-
MAL  COMMUNICATION and cooperative social life require
intersubjective signaling (Marler, Evans, and Hauser 1992).
Individuals must perceive and selectively respond to the
motives, interests, and emotions behind perceived move-
ment in bodies of other animals, especially in conspecifics.
Such communication has attained a new level of complexity
in human communities, with their consciousness of collec-
tively discovered cultural meanings.

Human intersubectivity manifests itself as an immediate
sympathetic awareness of feelings and conscious, purposeful
intelligence in others. It is transmitted by body movements
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