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Concepts: Core Readings (Margolis & Laur-
ence, 1999) is a collection of 26 articles rep-
resenting the several dominant theories on
the topic within the field of cognitive psy-
chology. I was invited to review the book for
this special issue of the Journal of the Experi-
mental Analysis of Behavior to provide a con-
trasting viewpoint to the other articles and
perhaps, more usefully, to suggest common
themes or to identify possible sources of em-
pirical support for work in our field. When I
accepted the assignment, I intended to offer
an entirely constructive review that extracted
what was of value, ignored the rest, and re-
frained from polemics, but I found little in
the book to nourish that ambition. I have
usually profited from forays into the cognitive
literature, particularly in psycholinguistics,
but the papers in this collection are mainly
conceptual rather than empirical, and at that
level, there is little common ground. The ed-
itors of the volume seem to agree; in a dis-
cussion of various schools of thought (Laur-
ence & Margolis, 1999), the behavioral
position appears only in a footnote: “Another
alternative is the view that concepts [are] be-
havioral or psychological abilities. We take it
that behavioral abilities are ruled out for the
same reasons that argue against behaviorism
in general (see, e.g., Chomsky, 1959)” (p. 6).

Margolis, E., & Laurence, S. (1999). Concepts: Core read-
ings. Cambridge, MA: MIT Press.
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The irrelevance of the behavioral position is
regarded as an axiom and is discussed no fur-
ther.

Nevertheless, I have tried to resist the urge
simply to criticize the book, although I was
continually exasperated by undefined or
meaningless terms and by the innocent
cheerfulness with which they were invoked,
but our field does not need another diatribe
against cognitive psychology. Rather, I have
tried to use the book as a background for an
analysis of assumptions and definitions. Con-
sequently, in the first part of this article, I
summarize, with relatively little editorial com-
ment, the main themes of the book, leaving
most of the evaluation to the reader. In this
section, I have elected to adopt the terminol-
ogy of my sources, but the reader should not
infer that I regard either the terminology or
the claims to be satisfactory as stated; objec-
tions to them are familiar and need not be
repeated here. In the second part of the ar-
ticle, I identify several facts about behavior
and biology that any theory of concepts must
accommodate. In particular, I point out that
variability in nature is fundamental, not ac-
cidental, and that essentialistic theories are
inconsistent with that fact. I argue further
that, with regard to concepts, a distinction
must be made between two kinds of defini-
tion: those we must discover and those we can
prescribe. Products of contingencies of selec-
tion must be defined by discovery, that is, by
empirical investigation; the tools of formal
analysis are inappropriate. The methodology
of behavior analysis, shaped by its subject
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matter, is well suited to interpret concepts
arising from such contingencies.

OVERVIEW

Concepts opens with an excellent introduc-
tory chapter by the editors that summarizes,
critiques, and integrates most of the papers
that follow. In fact, this long chapter is less
an introduction than a centerpiece; the other
articles seem to be mere satellites selected to
illustrate and expand points made here. The
chapter is indispensable for the nonspecialist,
because most of the papers in the volume are
ponderous, and common threads are difficult
to identify. I found the highlighted summa-
ries of theories and their shortcomings to be
particularly helpful. The remainder of the
book is divided into sections that discuss one
or another theoretical school. These include
the classical theory, the neoclassical theory,
prototype theory, conceptual atomism, and
one whimsically dubbed the “theory-theory.”
The authors argue that the different theories
have different goals, and that cooperation
across disciplinary boundaries within cogni-
tive psychology will be necessary to integrate
the various points of view into an adequate
hybrid.

The term concept is never clearly defined.
Laurence and Margolis suggest that concepts
are ‘‘subpropositional mental representa-
tions.” They hold that propositions are too
big to be concepts; thus the chair with brocade
upholstery needs to be repaired is a sentence, not
a concept. But chair with brocade wpholstery
might be a concept, albeit a complex one.
“Lexical concepts,” such as chair and brocade,
correspond roughly to content words in a lan-
guage, and it is these that provide most of the
examples in the book. But concepts are not
simply words; the correspondence is said to
be “rough”: Carey (1991/1999, chap. 20)
claims that “concepts are units of mental rep-
resentation roughly the grain of single lexical
items, such as object, matter, and weight” (p.
460). Jackendoff (1989/1999, chap. 13) ar-
gues that the term concept resists simple def-
inition, because

The term plays a certain role in a larger world
view that includes the nature of language, of
meaning, and of mind. Hence the notion of
concept cannot be explicated without at the
same time sketching the background against
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which it is set; and the “correctness” of a par-
ticular notion of concept cannot be evaluated
without at the same time evaluating the world
view in which it plays a role. (p. 305)

These attempts to wrestle with a definition
reveal that the term concept is seen by some
of these authors as a natural phenomenon
whose properties must be discovered rather
than a formal category whose properties can
be prescribed by definition. Thus the term
concept is analogous to eggplant, which can be
understood only by studying nature, but is
unlike Zexagon, which can simply be assigned
a definition by a geometer as part of a formal
system. In this view, then, concepts are
“things,” things that are the proper subject
of study. Jackendoff, on the other hand,
seems to regard concepts as an abstract part
of a theory of mind and not something with
fixed properties that will reveal itself to an
investigator. Most of the other authors simply
skirt the problem of definition, perhaps re-
garding the term as too familiar to need def-
inition. The uncertainty of the nature of the
topic under discussion haunts the volume
and is particularly troublesome as one moves
through the book from one author to the
next.

THE CLASSICAL THEORY

Laurence and Margolis offer this statement
of the classical theory: “Most concepts (es-
pecially lexical concepts) are structured men-
tal representations that encode a set of nec-
essary and sufficient conditions for their
application, if possible, in sensory or percep-
tual terms” (1999, p. 10). The qualifiers
“most” and ““if possible” reveal that this is
offered, not as a prescriptive definition, but
as an empirical claim. The theory presuppos-
es that one can identify examples of concepts,
that one can determine whether they are
structured mental representations and wheth-
er they encode sets of sensory or perceptual
conditions. According to this theory, con-
cepts are composed of simpler elements,
which can ultimately be reduced to primary
sensory data. We identify a concept by listing
necessary properties, functions, and condi-
tions. Katz (1972/1999) offers the following
properties for chair: “Object, physical, non-
living, artifact, furniture, portable, something
with legs, something with a back, something
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with a seat, seat for one” (p. 135). This the-
ory suggests that the required features can be
used to sort events into examples and nonex-
amples, and that concepts can be used to
draw inferences, because the features are im-
plied by the whole. (If Rover is a dog, Rover
must have four legs.) But concepts are not
just words; they are “structured mental rep-
resentations,” and words derive their mean-
ings from their associated concepts.

The classical theory ran into trouble before
it was ever formulated as a theory. A passage
from Plato was chosen to lend classical au-
thority to the problem (1999, chap. 2).! In
this selection, Socrates seeks to learn from
Euthyphro the meaning of piety and is told
that it is that which is loved by the gods. Soc-
rates wonders what makes the gods love
something and presses Euthyphro for a list of
the essential properties of the concept. But
having brought the gods into the definition,
he can find no way to get them out; Euthy-
phro talks in circles and departs, leaving Soc-
rates smugly unenlightened.

The point of this selection is that many
concepts resist satisfactory definition in terms
that are any simpler than the term to be de-
fined. The concept of piety seems irreducible
to elements of sensory data; likewise, seat for
one seems to be no simpler than chair. One
might add that subpropositional mental represen-
tation is no advance over concept. Quine
(1953/1999, chap. b), Wittgenstein (1953/
1999, chap. 6), and Putnam (1970/1999,
chap. 7), in papers with behavioristic flavor,
point to other difficulties with the theory. In
a well-known passage, Wittgenstein argues
that many concepts (e.g., game) do not have
defining properties that are sufficient to de-
termine the scope of the word; exemplars
seem to be related by family resemblance
rather than fixed characteristics. Quine’s pa-
per was included in the volume because the
classical theory assumes that concepts are an-
alytic, that is, that they can be translated into
equivalent expressions or broken down into
component elements with no loss, without

I The appearance of Plato in this volume reminds one
of Skinner’s lament about the primitive state of psychol-
ogy relative to other sciences: “Greek physics and biology
are now of historical interest only (no modern physicist
or biologist would turn to Aristotle for help), but the
dialogues of Plato are still assigned to students and cited
as if they threw light on human behavior” (1971, p. 5).
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reference to experience. Quine holds that
the assumption that statements can be divid-
ed into the analytic and the synthetic, be-
tween those that must be true logically and
those that conform to experience, is just an
article of faith. My own loose translation and
extension of his rather formal argument is
that language as a set of symbols is meaning-
less; it can be understood only in relation to
a web of verbal contingencies. From this per-
spective, the analysis of concepts is not a job
for the logician but for the behavior scientist.
Putnam offers related arguments and con-
cludes that an adequate theory of concepts
“is not to be expected until one has a general
and precise model of a language-user” (p.
187).

THE NEOCLASSICAL THEORY

The neoclassical theory is not a clearly ar-
ticulated position; it is just the name given by
the editors to a family of modern papers that
share some features of the classical theory,
and I can make few general statements about
it. Laurence and Margolis describe it thus:
“Most concepts (especially lexical concepts)
are structured mental representations that
encode partial definitions, i.e., necessary con-
ditions for their application” (1999, p. 54).
Of the four papers included in the volume
under this heading, Jackendoff’s is the most
explicit. His purpose is to integrate a theory
of concepts into a general theory of genera-
tive linguistics. He argues that concepts must
be combinatorial according to certain innate
rules and principles in order to permit the
expression of an infinite number of mean-
ings. The units of conceptual structure are
categories such as thing, event, state, place,
path, property, and amount (Jackendoff,
1989/1999, p. 315). These categories are
more than just bins; they provide a frame-
work of relations within which individual con-
cepts find a place. For example, the verbs kil
lift, give, persuade, and many others are all ex-
amples of causatives, verbs that indicate that
one variable causes another to change its
state. A concept in the path category entails a
relation to a place of origin and a destination.
From this perspective, concepts can be un-
derstood only in relation to the mental struc-
tures that determine the combinatorial rules
of concepts.
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Like Chomsky’s theory of syntax, to which
Jackendoft’s semantic theory is explicitly wed-
ded, the theory is far removed from behav-
ioral principles. It is taken for granted that
there are structures in the mind, presumably
innate, that impose order on one’s concep-
tual development. I am inclined to agree with
Jackendoft that such a theory can be evalu-
ated only in relation to the paradigm in
which it is embedded. Nevertheless, even na-
tivists consider Jackendoff’s theory incom-
plete. One of the virtues of the classical the-
ory was that it defined the extension of a
concept; that is, members could be sorted
from nonmembers, something not possible in
the neoclassical theory. Furthermore, in Jack-
endoff’s theory some concepts, such as cause,
thing, and event, appear to have special status
that other concepts do not. Some concepts,
by hypothesis, are part of the architecture of
the mind; others become meaningful only
relative to that architecture. There is a whiff
of circularity to this scheme.

THE PROTOTYPE THEORY

The prototype theory was formulated in
the 1970s as a response to the difficulties with
the classical theory. Laurence and Margolis
describe the position thus: “Most concepts—
including most lexical concepts—are com-
plex representations whose structure encodes
a statistical analysis of the properties their
members tend to have” (p. 27). Concepts can
be thought of, not as a list, but as a distribu-
tion of properties, some more central or typ-
ical than others. The prototype is an abstrac-
tion of the central properties and need not
correspond to any example. A robin is a bet-
ter example of a bird than a penguin or a
duck, if not logically, at least psychologically.
That is, people more readily identify a robin
as a bird, more often cite it as an example,
and call it more typical of the concept.

Whereas the classical theory can be viewed
as a formal theory about the nature of the
world, the prototype theory is a psychological
theory about our relationship to the world.
What one regards as a central exemplar of a
concept clearly depends upon one’s experi-
ence. Today the prototypical computer sits on
a desk; 30 years ago, it would have filled a
large room. In New England, the prototypical
egg is brown; in New York, it is white. The
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prototype theory points away from the clas-
sical theory’s antiseptic world of logical cate-
gories and set theory, toward the messy, idi-
osyncratic world of stimulus and response
classes, emerging or blurring with one’s in-
teractions with the environment.

One might have expected the formulation
of the prototype theory to lead to an inquiry
into the variables that affect “concept for-
mation,” an inquiry that would necessarily
touch, at least obliquely, on basic behavioral
processes. Indeed, early proponents of the
theory (e.g., Rosch & Mervis, 1975) were in-
clined to just such an inquiry. For example
Rosch (1978/1999, chap. 8) summarizes evi-
dence showing that “prototypicality” is sys-
tematically related to response rate, rate of
acquisition, priming effects, and other mea-
sures of response strength. Furthermore, she
states, “‘to speak of a prototype at all is simply
a convenient grammatical fiction. ... To
speak of a single entity that is the prototype
is either a gross misunderstanding of the em-
pirical data or a covert theory of mental rep-
resentation” (p. 200). The prototype theory
seems promising, but if the present volume is
representative of the field, it is regarded as
inadequate.

For example, Armstrong, Gleitman, and
Gleitman (1983/1999, chap. 10) argued that
the data supporting the prototype theory
were irrelevant to the real structure of con-
cepts. They presented subjects with exem-
plars of categories with well-defined formal
definitions, such as odd number or plane ge-
omelry figure. Latencies to identify 3 and square
were shorter than 447 and trapezoid, respec-
tively. That these data conflict with the logical
necessity that all odd numbers are equally
odd was taken as evidence that such data are
irrelevant to the structure of concepts in the
mind. Here logic trumps the data, and a re-
ified notion of concept overrides behavior.

Others criticized the prototype theory for
differentiating poorly between members and
nonmembers. “A plucked chicken is still a
chicken,” goes the argument, “but it is noth-
ing like the prototype.” In this example, how
a plucked chicken is classified is regarded as
a fact, not a tact. Some argued that many con-
cepts, particularly complex concepts, do not
have central tendencies at all (e.g., purple cow,
George Washington’s cousins). Fodor, a cham-
pion of nativism and essentialism, believes
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that concepts must be compositional in order
to explain why they are “productive,” that is,
why it is that new concepts can be created by
stringing words together, irrespective of con-
text. As an example of a compositional con-
cept that cannot be understood as the set of
prototypes of individual elements, Fodor and
Lepore (1996) offer pet fish who live in Armenia
and have recently swallowed their owners, but they
do not explain why such a concatenation of
words should be considered a concept at all.
A second illuminating example of this view-
point is the discussion of apple that is not an
apple. This phrase is soberly advanced as a
concept that poses a problem for prototype
theory (Osherson & Smith, 1981/1999, chap.
11).

All of these critiques suffer from a defective
theory of verbal behavior. Strings of words
drawn from a hat are taken as seriously as
tacts and mands. This error flits like a polter-
geist through the book, causing trouble at ev-
ery turn of the page. The term concept has lost
all its moorings to psychology when apple that
is mot an apple is discussed as a test case (cf.
Moore, 2000). Nevertheless, consideration of
such examples led to dissatisfaction with the
prototype theory and to the development of
alternatives. Thus these alternatives were
born in confusion.

THE THEORY-THEORY

According to the “theory-theory,” con-
cepts play a role in our theories about the
world and can be understood only with re-
spect to those theories. For example, after
Newton, the concept of weight, once absolute,
became relative. That is, because weight was
determined by gravitational attraction, it
would vary according to one’s position rela-
tive to other bodies. Modern physicists mod-
ified their concepts of time and space in the
course of overhauling their theories about
relative motion. In less exalted domains, chil-
dren’s theories of the world are presumed to
change as they age. A young child may call
all furry animals cats, for example, suggesting
a different taxonomy from that of adults.

Most people go about their lives without
reflecting much on Newton, Einstein, and
Darwin, and therefore subscribe to theories
about nature and natural categories only im-
plicitly. According to Medin and Ortony
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(1989), a feature of most such theories is
“psychological essentialism,”” the position
that everything has a special defining prop-
erty that determines what it is. Most people
think that animals retain their identity de-
spite any change they might suffer in their
phenotype. They erroneously think of the ge-
notype as specifying the essential nature of
organisms. Gelman and Wellman (1991/
1999, chap. 26) found that children as young
as 3 years often distinguish between internal
and external changes to something. Most of
them thought that a dog whose insides had
been removed was no longer a dog, but that
a dog without fur was still a dog.

The theory-theory accommodates people’s
tendency to classify things as if they had es-
sential properties, but unfortunately, the
“theory” that is supposed to be reflected by
this fact is just a fiction inferred from peo-
ple’s behavior. Most people no more have
theories about the nature of organisms than
bats catching insects have theories about
acoustics. To say that a child overgeneralizes
cat because of a defective theory reveals a
taste for tautology and a puzzling disregard
for basic processes of generalization and dis-
crimination.

CONCEPTUAL ATOMISM

The main tenet of conceptual atomism is
that although concepts can be combined into
higher order concepts, most lexical concepts
cannot be decomposed into smaller parts.
Bird is not a structured concept with proper-
ties such as flies, has wings, feathered, and so
on, but is an integral mental representation,
an element of the language of thought. This
theory is the most abstract of all of the cog-
nitive theories and is the most carefully rea-
soned. It is a position forced by logical argu-
ment from a set of unspoken assumptions
about the mind. The principal architect of
the theory is Fodor, and his main achieve-
ment is a reductio-ad-absurdum argument
against the prevailing assumptions of the cog-
nitive position.

Fodor and his colleagues reject the classical
theory, namely, that concepts are structured
entities built up of primitive elements that
themselves can be derived from sensory data.
They observe that our definitions of things
seldom show a tendency to reduce to sensory
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data. To illustrate the point, they cite dictio-
nary definitions of grandmother as mother of
one’s mother or father; kill as cause to die; ketch as
two-masted sailing vessel such that the aft (or “miz-
zen”) mast is stepped forward of the helm (Fodor,
Garrett, Walker, & Parkes, 1980/1999, chap.
21). Raw sensations play little role in such def-
initions. In any case, we are driven, eventu-
ally, to a set of primitive concepts that cannot
be analyzed further. Of the problem of con-
cept acquisition, Fodor et al., conclude,

It seems to us that there is only one possible
answer: theories of concept learning presuppose
the availability of the primitive conceptual ba-
sis; they don’t explain it. If, however, the prim-
itive basis is presupposed in concept learning,
then it cannot itself be learned. If it is not
learned, then, presumably, it is innate. (p.
504)

The scope of this claim is admittedly uncer-
tain, but Fodor et al. make no secret of their
preferences: “Whatever is not definable must
be innate. ... We’ve argued that morphemi-
cally simple expressions are typically unde-
fined, that undefined expressions typically ex-
press primitive concepts; and that primitive
concepts must be innate” (p. 510).
According to Laurence and Margolis, most
cognitive scientists reject this conclusion,
whatever they might think of the logic of the
argument. For our purposes, it is enough to
note that the notion of concept embraced by
Fodor’s arguments is that of a mental symbol,
not that of a response class. The force of his
conclusions is therefore restricted to such
symbols; there is no reason to suppose that
such arguments are relevant to behavior.

THE LURE OF ESSENTIALISM

The central and pervasive error in this
book is a misunderstanding of the nature of
its subject matter. The psychological essen-
tialism attributed to folk psychology appears
in the paradigm itself. Throughout the book
concepts are discussed as reified abstractions;
they are not stimulus classes, response classes,
a relation between the two, or any other var-
iable amenable to operational definition, nor
are they open to or derived from direct ob-
servation. Rather, they are said to be struc-
tured mental representations. The danger
with such abstractions is not that they are
mental, or hypothetical, or cognitive, but that
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they invite one to slip unwittingly into essen-
tialism, the view that classes of natural phe-
nomena have a set of necessary and sufficient
properties that determines class membership.
This, of course, is the classical theory of con-
cepts, a theory that most of the book is ded-
icated to refuting. Concepts presents one with
the paradoxical spectacle of arguments favor-
ing alternatives to the classical theory that are
couched in essentialist locutions.

For example, it is held that a central task
of a theory of concepts, among other things,
is to determine reference. “What makes it the
case,” the editors ask, shortly after rubbishing
the classical theory, “that DOG applies to all
and only dogs?” (Laurence & Margolis, 1999,
p- 55). This question illustrates how insidi-
ously abstractions can become reified and
how insensibly reifications become essential-
istic. The concept dog, originally an abstrac-
tion, has become an agent, something that
points to dogs. Worse, the object pointed to,
“all and only dogs,” is itself an essentialistic
fiction. The class of ““all and only dogs” is not
to be found in nature; it can be found only
in an erroneous theory. Darwin has persuad-
ed most scientists not just that it is futile to
look for the boundary between dog and not
dog but that the distinction is meaningless.
Boundaries between classes are not a feature
of nature but of our models of nature. In our
models, classes may have essential properties,
but natural classes, particularly products of
selection contingencies, do not.

To illustrate the subtle fallacy of essentialist
locutions consider a slight modification of
the editors’ question: ““What makes it the case
that Zerring gull applies to all and only herring
gulls?” In Great Britain the herring gull, La-
rus argentatus, is a separate species from its
cousin, the lesser black-backed gull, Larus fus-
cus, and the two species do not typically in-
terbreed. In Canada, the herring gull has
some black markings not typically found in
British gulls. In Alaska and Siberia, the gulls
show more black markings and are a bit
smaller. As one continues westward, the gulls
become more and more similar to the lesser
black-backed gull. When one reaches Great
Britain again, the gulls have differentiated
enough that they no longer interbreed with
the herring gull, and we call them a separate
species (Dawkins, 1993; Ridley, 1993). Follow-
ing the two species around the globe is rather
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like tracing a Mobius strip; somehow you end
up where you started, having seen both sides
but without ever crossing from one to the
other.

This is just one example of several “ring
species’” that might be adduced in this con-
text. The common feature of such examples
appears to be this: A population makes a liv-
ing along the margin of some inhospitable
region like the Arctic Circle or the Gobi Des-
ert. As it spreads out along this margin, op-
posite ends of the population become far re-
moved from one another geographically and
can become differentiated. Eventually the
population spreads to the point that the in-
hospitable region has been entirely surround-
ed. If differentiation has progressed enough,
the ends of the population may find them-
selves in separate ecological niches and re-
productively isolated from one another. Even
if chance mating between members of the
two groups were to produce offspring, such
offspring might be poorly equipped to com-
pete with their “purebred” cousins in either
ecological niche, and the isolation of the two
groups could continue indefinitely.

It is evident that the editors’ question is ill
conceived. “All and only” is a qualifier ap-
propriate to formal models, not to natural
categories like dogs. A species need not be a
ring species to illustrate the point. Is a coy-
dog a dog or a coyote? Are there two species
or just one? There is no fact of the matter. It
is only in a defective model of nature that
such questions arise. To try to answer them is
to misunderstand the nature of classes
formed by contingencies of selection. Unfor-
tunately, although an occasional author is in-
nocent, tacit essentialist assumptions can be
found on nearly every page of the text. Con-
cepts are invoked to support categorization,
analytic inference, reference determination,
and epistemic justification (logical classifica-
tion); these are exercises in formal analysis
for which essentialist categories are required,
but for which concepts are ill suited.

Why is psychological essentialism so per-
vasive, even among scientists who no doubt
regard themselves as staunch Darwinians? I
consider three reasons. First, the fundamen-
tal variability of nature is obscured when con-
tingencies are stable; variability can be seen
as error (and is usually treated as such in our
statistical models). Second, behavior analysis

603

is virtually alone among psychological schools
in adopting a methodology that identifies
units of analysis empirically rather than a
priori; a priori definitions do not capture the
generic nature of fundamental terms. Third,
when behavior is defined topographically, in
isolation from its controlling variables, entire-
ly different response classes can be conflated.
All instances of a given form of behavior are
considered equivalent, an error that is partic-
ularly serious when the behavior is verbal.
Words become things, and strings of non-
sense are interpreted as though they were ver-
bal operants.

Variability in Behavior Is Not Error

As Skinner (1953) and many others have
observed, classes of behavior are the product
of selection processes, be they phylogenetic
(natural selection) or ontogenetic (selection
by reinforcement). But a selection contingen-
cy is a sieve, not a blueprint. Unlike a blue-
print, a sieve has no way to determine that
everything that passes through it is of the
same kind. When we rinse lettuce, both grit
and water pass through the colander. Thus a
selection contingency cannot produce some-
thing with essential properties; variability is
inevitable.

Consider three contingencies of selection,
from the domains of reinforcement, evolu-
tion, and selective breeding. A contingency of
reinforcement in an experimental chamber
may strengthen behavior that meets certain
properties of force, latency, or location. A
contingency of natural selection may differ-
entially favor organisms that are able to en-
dure harsh winters or those that are adept at
escaping large cats. A nurseryman, selectively
breeding raspberries, may use sweeter ber-
ries, more disease-resistant canes, or greater
productivity as criteria for choosing the
breeding stock for the next generation. In
each case, selection looks backward, sorting
among a pool of candidates according to
some criteria; it does not specify how the can-
didates should meet those criteria. There are
many ways to press a lever, endure a winter,
escape a large cat, or satistfy a nurseryman;
the selection criteria are blind to these dif-
ferences. Thus, even when contingencies are
stable, variability is tolerated by selection con-
tingencies and is therefore inevitable.

But an even stronger claim can be made:



604

When selection contingencies change along
some trajectory—for example, when we re-
quire more and more forceful lever presses,
when the weather gets colder gradually over
many centuries, when large cats become
more numerous or become better hunters,
when the nurseryman becomes harder to
please—lineages of behavior or organisms
will often track the changing contingencies in
the familiar processes of the shaping of be-
havior, the evolution of organisms, and the
specialization of domestic plants and animals.
To the extent that the event of interest is the
product of such systematic processes, vari-
ability is not just tolerated, it is necessary.
Shaping, evolution, and the selective breed-
ing of new horticultural strains would be im-
possible without variability in the relevant
substrate. Thus, variability in nature is not er-
ror, nor is it merely inevitable; rather, it is fun-
damental.

In a period of stasis, when contingencies
are stable for a long time, variability, though
inevitable, may be detrimental. A random
mutation is more likely to impair functioning
than improve it. Under such conditions,
products of selection may seem to have essen-
tial properties, for variations will look like
mistakes. The temporal window through
which we look at the world is so narrow that
this error is easy to make. This may explain
the “psychological essentialism” that is said
to be so pervasive in everyday discourse;
more ominously, it may explain the tendency
of psychologists to make the same error when
formulating theories of concepts. When we
consider the ephemeral nature of current
conditions it becomes clear that variability is
fundamental to living things and that our the-
ories of concepts must accommodate that fact
(see Palmer & Donahoe, 1992, for further
discussion of these points).

Empirical Versus a Priori Definitions

The fundamental variability that arises
from selection processes is respected by Skin-
ner’s methodological precept that we must
define our units of behavior and its control-
ling variables empirically rather than a priori
(Skinner, 1935). He observed that when one
does so, one finds that the relation between
behavior and other variables is most orderly
when our definitions of units embrace a
range of values. If we define our units nar-
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rowly, permitting little or no variability, the
order in our observations diminishes or dis-
appears.

As an illustration, consider the following
classroom demonstration: A hungry pigeon is
exposed to a differential-reinforcement-of-
low-rate (DRL) contingency in which the re-
sponses that are reinforced are only those
that follow other responses by 5 s or more.
After several sessions of this schedule, behav-
ior becomes orderly: A cumulative record of
all key pecks shows a low but steady rate of
responding. If, however, one counts only
those pecks that follow the preceding peck
by, for example, 5.0 to 5.1 s, the cumulative
record would be erratic; such responses do
not occur with the systematic regularity of re-
sponses defined more broadly. An analysis of
interresponse times in DRL schedules typi-
cally reveals that most responses (neglecting
very shortlatency responses) fall in a distri-
bution several seconds on either side of the
DRL criterion. By Skinner’s criterion, this dis-
tribution of values is an appropriate defining
feature of behavior in this experiment. A sim-
ilar demonstration can be offered for the ge-
neric nature of discriminative stimuli, as con-
firmed by generalization gradients observed
following the conditioning of discriminated
operants. Thus, the constructs of stimulus class
and response class, empirically defined, are
perfectly suited to natural phenomena that
have emerged from contingencies of selec-
tion.

Empirical definitions are those that must
be discovered. In contrast, a priori definitions
are those that are prescribed in advance. One
can set up a formal model of nature, com-
plete with assumptions, definitions, and rules
of inference. In such models, terms may have
essential properties and terms can be given a
priori definitions. For example, in geometry
a hexagon can be given a formal definition,
namely, equilateral six-sided polygon. One can
perform formal operations on hexagons, so
defined; one can calculate the area, the
length of a bisecting line, the magnitude of
interior angles, the ratio of the areas of two
hexagons, and so on. These operations may
be useful to us to the extent that our model
is like nature, but such essentialist categories
do not capture the variability found in na-
ture. For example, if we look at the cells of a
honeycomb carefully enough, we will notice



BOOK REVIEW

that the cells do not quite satisfy our a priori
definition of hexagons. There are tiny varia-
tions from one cell to the next; that angle is
slightly rounded; this side is slightly shorter
than that one. An empirical definition is re-
quired, not a formal one, but it is a rare sci-
entist who respects the distinction.

When the object of study is an abstraction
of human categorization itself, the matter of
definition is central. Most of the papers in
Concepts pay no heed to the distinction be-
tween a priori and empirical definitions, ei-
ther implicitly or explicitly, and this failure
leads to costly confusion. Intrinsically variable
phenomena are interpreted as having essen-
tial properties. An adequate theory of con-
cepts must respect the generic nature of stim-
ulus and response classes.

Words Are Not Things

Because of a taste for a priori definitions,
psychologists tend to classify behavior only by
topography, ignoring the complexity of an-
tecedent—behavior relations (Moore, 2000).
But a response of a particular form does not
reflect the potential variability of controlling
stimuli. This circumstance is particularly trou-
blesome when behavior is verbal, because ver-
bal behavior can be transcribed to serve as
controlling variables for behavior at a later
time. The reader is removed even further
than the listener from the variables that con-
trol the original verbal operant. It is easy to
forget that texts are products of behavior, and
that notions such as “reference” can be un-
derstood only with respect to the relation be-
tween the original verbal response and its
controlling variables. Moreover, texts that are
produced by a cat walking over a keyboard or
by an experimenter stringing together words
from bins labeled “noun,” “adjective,” and
so on, are not verbal behavior at all and have
no meaning.

As noted earlier, traditional interpretations
of verbal behavior lead to considerable con-
fusion, because they encourage discussion of
strings of words as though they were discrim-
inated operants. Thus, in Concepls phrases
such as striped apple, U.S. monarch, and 4th cen-
tury saxophone quartet evoked considerable de-
bate (Laurence & Margolis, 1999, p. 36). It is
hard to see how anything sensible can be said
about such phrases, for they give the illusion
of meaning but are meaningless. Distinctions
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among the classes of verbal operant, such as
lact, textual, intraverbal, and so on, are just
what is required to organize an interpretation
of the relation between verbal responses and
concepts.

CONCEPTS AS
STIMULUS CLASSES AND
RESPONSE CLASSES

Concept is not a technical term in behavior
analysis, although it is common to speak of a
stimulus class as a concept; it is less common,
but consistent, to speak of a response class as
a concept as well. We are likely to use the
term when a stimulus class is complex and
cannot be easily described by identifying a
few stimulus dimensions, particularly if the
stimulus class controls our own behavior dif-
ferentially. We are less likely to speak of the
many olfactory “concepts” of a bloodhound,
or of the auditory “concepts” of a bat, al-
though, for all we know, such stimulus classes
might be quite complex.

Human operant research that investigates
concepts as stimulus classes is flourishing,
particularly in the topic of stimulus equiva-
lence, but some of the fundamental processes
are best revealed in animal research, in which
tight experimental control is possible. For ex-
ample, Herrnstein and Loveland (1964) and
Malott and Siddall (1972) trained pigeons to
respond differentially to pictures containing
people in a wide variety of dress, settings, and
poses, a stimulus class that defies simple de-
scription. In that differential responding was
acquired over the course of these experi-
ments, it is tempting to assume that the train-
ing procedures established pictures of people
as a stimulus class, or as a concept, but be-
cause pigeons had prior exposure to people,
it can be argued that the procedures merely
created a new function for a preexisting stim-
ulus class, perhaps even an innate stimulus
class. This interpretation, however, can hardly
be maintained for subsequent experiments.
Herrnstein, Loveland, and Cable (1976) rep-
licated the experiment using pictures of,
among other things, a single unfamiliar in-
dividual. Pictures of other individuals were in-
cluded among the nonexamples. Watanabe
(2001) trained pigeons to respond differen-
tially to paintings by Van Gogh and Chagall,
replicating and extending an earlier study
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that showed that pigeons could discriminate
impressionist and cubist art. In all of these
experiments, pigeons generalized to novel
exemplars of the relevant stimulus classes,
and at least in the latter two experiments, it
cannot be argued that the stimulus classes
were innate or had been established prior to
the experiment.

These studies avoided the essentialistic pit-
falls discussed earlier. In the Herrnstein and
Loveland (1964) experiment, for example,
the effective stimulus class was determined
empirically by ranking the trials by response
rate. Two clear stimulus classes emerged, but
their boundaries overlapped, revealing the
full variability expected from selection con-
tingencies. Thus, although the experimenters
had an a priori notion of the concept person,
the behavior of the pigeons was the ultimate
arbiter of the effective class. Moreover, be-
cause these studies rest upon a broad foun-
dation of research on stimulus generalization
and discrimination, the validity of the theo-
retical terms adduced is well established.

Missing from the analysis of these experi-
ments is any suggestion that the pigeons ac-
quired structured mental representations,
that they encoded a set of necessary and suf-
ficient conditions for the application of con-
cepts, or that they organized their experienc-
es to conform to a mental theory. In short,
even if research on stimulus classes were not
tainted by its association with behaviorism, it
is unclear that it would excite the editors of
Concepts. But the essentialist notion of con-
cepts is a mirage; it lures the seeker, but there
is nothing there.

CONCLUSION

Of the five theories of concepts featured in
the book and summarized here, four suffer
from the error of imputing essential qualities
to behavioral phenomena, hence to products
of contingencies of selection. It is taken for
granted that a theory of concepts should per-
mit “‘reference determination,” that is, the
definitive sorting of candidates into examples
and nonexamples. From a selectionist per-
spective, this is simply an error. Variability is
fundamental to products of contingencies of
selection, and this variability must be respect-
ed by both the methodology and the theo-
retical constructs of our field. Moreover,
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none of the proponents of the various theo-
ries seem aware of the importance of distin-
guishing between words as independent
things and words as behavior. The merits of
various theories are evaluated by inferences
about strings of words that have no relevance
to verbal behavior. These shortcomings im-
pose a gulf that cannot be bridged between
such theories and a behavioral theory of con-
cepts. The fifth theory, prototype theory, is
the exception. It would be fairly easy to trans-
late the prototype theory into a theory of re-
sponse classes, response strength, response
differentiation, and stimulus discrimination.
The papers included in the present volume
to represent the prototype theory do not
themselves offer anything of value to the be-
havior analyst, but they allude to an experi-
mental literature that might do so. The em-
pirical work of Eleanor Rosch, in particular,
seems promising. It is revealing that in the
present volume the prototype theory is con-
sidered flawed for reasons that I take to be
strengths. The book is a triumph of psycho-
logical essentialism.
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