
3 IThe Classical View

THE CLASSICAL VIEW is a psychological theory about how
concepts are represented in humans and other species. In
philosophy, the origins of this view go back to Aristotle,

while in experimental psychology the view can be traced to Hull's
1920 monograph on concept attainment. In assembling our rendi-
tion of the classical view, however, we have relied mainly on con-
temporary sources. These sources include philosophically oriented
studies of language (for example, Katz, 1972, 1977; Fodor, 1975);
linguistic studies (Lyons, 1968; Bierwisch, 1970; Bolinger, 1975);
psycho linguistics (Fodor, Bever, and Garrett, 1974; Miller and
Johnson-Laird, 1976; Anglin, 1977; Clark and Clark, 1977); and
psychological studies of concept attainment (Bruner, Goodnow,
and Austin, 1956; Bourne, 1966; Hunt, Marin, and Stone, 1966).
While we think we have captured some common assumptions in

these various sources, we are less sure that we have been faithful to
the spirit of these works. For instance, the psychological studies of
Bruner, Goodnow, and Austin (1956) were more concerned with
the strategies people use in determining the relevant features of con-
cepts than with supporting the classical view. Indeed, these authors
even devoted one chapter of their influential book to concepts
structured according to the probabilistic view. Still, the bulk of
their effort employed artificial concepts structured according to the
classical view, and there is no guarantee that the strategies that
Bruner, Goodnow, and Austin turned up will be easily extendable
to other views of concepts. Similar caveats apply to many of the
other sources.
In terms of distinctions drawn earlier, we will be concerned here

exclusively with feature descriptions, since all the sources given
above (as well as many not listed) have analyzed concepts in terms
of features. Also, it seems that practitioners of the classical view
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have been primarily interested in characterizing the core of con-
cepts, not their identification procedures, and as mentioned earlier,
our treatment of the view will focus on the core. Finally, a word
about the role of process models is in order. The classical view is a
proposal about representations, not about processes. Once we have
described the representational assumptions that make up the
classical view and the criticisms of these assumptions, we will give
some consideration to process models that can be generated from
the view.

Representational Assumptions

SUMMARY REPRESENTATIONS

The first assumption is as follows: The representation of a con-
cept is a summary description of an entire class, rather than a set of
descriptions of various subsets or exemplars of that class. To il-
lustrate, in representing the concept of bird we would not list
separate descriptions for different species (like robin and chicken)
or for specific instances (like our pet canary Fluffy), but rather
would give a summary representation for all birds. As Rosch (1978)
has emphasized, condensing a concept into a single summary greatly
reduces the amount of information we need to store.
This notion of a summary representation is sufficiently important

that it is worth specifying. some explicit criteria for it. A summary
representation, then, (1) is often the result of an abstraction pro-
ces~, (2) need not correspond to a possible specific instance, and (3)
applies to all possible test instances. Thus: (1) one's summary
representation for fruit is often based on induction from-specific in-
stances (as well as on facts one has been told about fruits in
general); (2) the representation might contain fewer features than
would be found in the representation of any possible instance; and
(3) whenever one is asked whether or not a test item designates an
instance or subset of fruit, the same summary representation is
always retrieved and examined.

NECESSARY AND SUFFICIENT FEATURES

The heart of the classical view is contained in its second assump-
tion: The features that represent a concept are (1) singly necessary
and (2) jointly sufficient to define that concept. For a feature to be
singly necessary, every instance of the concept must have it; for a
set of features to be jointly sufficient, every entity having that set
must be an instance of the concept. It is convenient to illustrate
with a geometric concept - squares again. Recall that the concept of
square may be represented by some in terms of the following
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features: closed figure, four sides, sides equal in length, and equal
angles. Being a closed figure is a necessary condition, since any
square must have this feature; the same is true of the features of
having four sides, the sides being equal, and the angles being equal;
and these four features are jointly sufficient, since any entity that is
a closed figure, has four sides equal in length, and has equal angles
must be a square. We will sometimes refer to such necessary and
sufficient features as defining ones.
Many scholars who have written about the classical view have

emphasized that this assumption is about necessity or essentialism,
not probability (see Cassirer. 1923; Katz, 1972). It is not just that
all squares happen to have four sides, but rather that having four
sides is essential to being a square. Or take another example: the
defining features of bachelor - male and unmarried - are not only
true of all bachelors (which is merely a statement about conditional
probabilities), but are essential conditions for being a bachelor. To
appreciate this distinction between probability and essentialism,
suppose that the feature of "not wearing wedding bands" is also true
of all bachelors. While this feature has the same conditional prob-
ability as being unmarried, only the latter would be essential.
It is important to note that this assumption about defining

features implies that natural concepts are never disjunctive. To il-
lustrate, let us consider first a totally disjunctive concept, which
says that an instance either has features FI' F2' F" F" or features PI,
F'2, F'i' P,,; that is, two instances need have no features in common.
This means there are no necessary features, which violates the
classical view's assumption about defining features. Now consider a
partially disjunctive concept, which says that an instance either has
features FI' F2' Fi' F"or FI' F2'F, P,,; that is, any two instances must
have some features in common (FI-F;), but other features may
differ (F"versus F.,). This means there is no set of necessary features
that are jointly sufficient: FI-Fi are necessary but not jointly suffi-
cient, while either FI-F" or FI-F',,'are sufficient but include at least
one nonnecessary feature (F" or F',,). This too violates the assump-
tion about defining features.

NESTING OF FEATURES IN SUBSET RELATIONS

The final representational assumption of interest is as follows: If
concept X is a subset of concept Y, the defining features of Yare
nested in those of X. It is again convenient to illustrate the assump-
tion with geometric concepts. Suppose that people represent the
concept of quadrilateral by two features: closed figure and four-
sided. These two features are the ones we have included in our
previous example of the concept square, along with the features of
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equal sides and equal angles. Hence a square is a subset of
quadrilateral, and the defining features of quadrilateral are nested
in those of square. Similarly, the defining features of bird (for ex-
ample, animate and feathered) are nested in those of robin, since
robins are a subset of birds. Of course the more specific concept-
square or robin - must also include some defining features that are
not shared by its superset; for example, robin must contain some
features that distinguish it from other birds. This guarantees that
the representation of a concept cannot be a realizable instance,
since the concept must contain fewer features than any of its in-
stances.
Although this nesting assumption is a common one among ad-

vocates of the classical view, some would not buy it wholesale.
Fodor (1975) in particular questions the' assumption, and suggests
instead that related concepts may be defined by different sets of
features. For example, the feature of bird that specifies "feathered"
may not be identical to any specific feature of chicken. If we accept
this possibility, the classical view is considerably weakened in the
claims it makes about concepts, Given this, for the time being we
opt for the version of the view that includes assumption 3,

SUMMARY

The three assumptions of the classical view are summarized in
Table 1. Although they are not the only assumptions used by pro-
ponents of the classical view, they are the modal ones. Indeed, they
are presupposed by most of the significant psychological work
done on artificial concepts from 1920 to 1970 (for reviews, see
Bruner, Goodnow, and Austin, 1956; Bourne, 1966; Bourne,
Dominowski, and Loftus, 1979).

TABLE 1 THREE ASSUMPTIONS OF THE CLASSICAL VIEW

1. Summary representation
2, Necessary and sufficient (defining) features
3. Nesting of concept's defining features in it subsets

One last point: the three assumptions say nothing about possible
relations between features - that is, the features are treated as if
they were independent. This treatment may be adequate for certain
semantic domains, called paradigms; an example would be kinship
concepts, like mother, father, son, and daughter. Here the
features - sex and age - seem to combine as independent entities.
However, the idea of independent features does not fit with other
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semantic domains, called taxonomies; an example would be animal
concepts, like robin, bird, animal, and organism. Here the features
are clearly related; for example, the feature "living" (defining for
organism) is implied by the feature "animate" (defining for animal).
Though such relations are not mentioned in our three assumptions,
we do not mean to exclude them from the classical view. Rather,
we are trying to keep the assumptions down to a minimum, agreed-
upon set. Even this small set will soon be shown to contain a great
deal of debatable content.

General Criticisms of the Classical View

Throughout the years there have been various general criticisms
of the assumptions of the classical view. In what follows we con-
sider four criticisms that seem especially widespread, along with
possible rebuttals.

FUNCTIONAL FEATURES

Some have argued as follows:
6

1. The classical view deals only with structural features - fixed
properties (of varying perceptibility) that describe an entity
in isolation, like the handle or concavity of a cup - and pro-
hibits functional features, like the fact that a cup is used to
hold something.

2. But for many concepts, particularly those corresponding to
human artifacts like cups and chairs, the defining features
are functional ones.

3. Therefore, the classical view cannot handle all concepts.

Cassirer (1923) put forth this argument some time ago, and Nelson
(1974) and Anglin (1977) have recently reiterated it and suggested
that it is devastating to the classical view.
Given our earlier discussion about the need to consider abstract,

functional features in concept cores, it should come as no surprise
that we think this argument is based on a faulty premise, namely
premise 1. Nothing in our three assumptions excludes functional
features. A functional feature, such as the fact that a cup can hold
liquid, can be used in a summary description of an entire class, can
be singly necessary and part of a jointly sufficient set, and can be
nested in other feature sets. Furthermore, none of our constraints
on features is inconsistent with functional features. A feature like
"holdability" can bring out relations between concepts (for exam-
ple, between cup and bowl), can apply to many different classes,
and can be used as an input to categorization processes. In short,
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our rendition of the classical view is as hospitable to functional
features as it is to structural ones.
Why, then, do so many psychologists think the classical view

should be restricted to structural features? No doubt because such
features are generally more perceptual than functional features. But
then why do psychologists think the classical view should be
restricted to perceptual features? We discussed one answer to this in
the previous section - perceptual features greatly simplify the
analysis of how people categorize perceptual objects. Another
reason perceptual features have proved so attractive to
psychologists is that such features are very easy to manipulate in
experimental studies of concept attainment and utilization.
When Hull started his experimental, study of the classical view in

1920, he used novel visual forms that were composed of multiple
features. This allowed him to control precisely which features oc-
curred in all instances of a concept, that is, which features were
necessary. Had he used more abstract features, like functional
ones, Hull would have had either to give his subjects real
manipulable objects and let them discover the function (a messy
task at best), or to give them pictures of objects that instantiated
the function to varying degrees (which again is a relatively uncon-
trolled paradigm, though very likely a more ecologically valid
one). Hull's emphasis on easily manipulable perceptual features
proved so attractive that more than two generations of experimen-
tal psychologists have bought it, thereby making it seem that
perceptual features are part and parcel of the classical view. It is
only during the last fifteen years, with the influence of nonex-
perimental disciplines like linguistics and philosophy on
psychology, that psychologists have begun to realize that some
concepts may have functional features at their core.

DISJUNCTIVE CONCEPTS

A more powerful argument against the classical view is the
following:

1. The classical view excludes disjunctive concepts.
2. But many concepts are clearly disjunctive, like that of a

strike in baseball (which can be either a called or a swinging
strike).

3. Therefore, the classical view cannot handle all concepts.

Certainly we agree with premise 1, for we noted earlier that the
assumption of defining features excludes disjunctive concepts.
Premise 2, though, is debatable. Specifically, how widespread are
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disjunctive concepts? Unfortunately, there is nothing resembling a
clear-cut answer to this question, If we rely on intuitions (our own
and those published by semanticists) and restrict ourselves to con-
cepts about naturally occurring objects (flora and fauna), we can
think of no obvious disjunctive concepts. Disjunctive concepts,
then, may be rare, restricted to man-made concoctions (like a
baseball strike), and constitute special cases that should not
obscure the general conjunctive nature of concepts.
This reasoning may be too facile, however. There are alter-

natives to intuitive analyses of concepts, and at least one of these
suggests that disjunctive concepts may be quite widespread. Rosch
and her colleagues (1976) asked people to list the features of con-
cepts, where the concepts varied in their level of inclusiveness (for
example, kitchen chair, chair, and furniture). Their data suggest
that the more inclusive or superordinate concepts may be disjunc-
tive. For superordinate concepts like animal, plant, vehicle, fur-
niture, clothing, and tool, people list few if any features; for con-
cepts that are one level less inclusive, like bird, flower, truck, chair,
hat, and hammer (what Rosch and colleagues call the basic level),
people list a substantial number of features. This finding suggests
that superordinate concepts are often disjunctive (and that basic-
level concepts are the most inclusive level at which conjunctive
concepts appear).
There is, however, an alternative interpretation of the data com-

piled by Rosch and her associates, one that can save the classical
view from a plethora of disjunctive concepts. The features that peo-
ple listed may well have been part of the identification procedure,
not the core. But then why should identification procedures be dis-
junctive only for superordinate concepts? The reason is very likely
that the cores of superordinate concepts contain abstract features
(remember "intended to be worn by a human"), and such features
can only be instantiated disjunctively at the perceptual level. Under
this interpretation, concept cores are as conjunctive as the classical
view claims they are, and those who mistakenly think otherwise
have confused the identification procedure with the core. To il-
lustrate further the flavor of this argument, let us consider the con-
cept "extreme." Some might deem it disjunctive because it implies
one pole or the other, but this may be an aspect of the identification
procedure, not the core, where the latter may mean "a value far
from the central tendency." Another example is the concept of split
personality: doesn't this mean personality X or personality Y, but
not both (an exclusive disjunction)? Perhaps it does at the level of
an identification procedure, but the concept core may mean
"manifests different personalities," which is not inherently disjunc-
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tive. (Anisfeld, 1968, has made a similar argument using the no-
tions of sense and reference.)
The upshot is that we have no firm evidence, intuitive or other-

wise, about the prevalence of disjunctive concepts. Without such
evidence, it is difficult to say how damaging the disjunctive-
concepts argument is to the classical view.

UNCLEAR CASES

A third argument against the classical view (see, for example,
Hampton, 1979) takes the following form:

1. The classical view assumes that if concept X is a subset of
concept Y, the defining features of Yare nested in those of X.

2. Given this, judgments about whether one concept is a subset
of another should be clear-cut, since one merely has to com-
pare defining features.

3. In fact, it is often unclear whether one concept is a subset of
another. People disagree with one another about a particular
subset relation, and the same person may even change his
mind when asked the same question on different occasions
(see McCloskey and Glucksberg, 1978). The classical view
has no way of accounting for such unclear cases.

The weak part ~f this argument is premise 2, since a nesting of
defining features does not guarantee that judgments about subset
relations will be clear-cut. We can think of at least two reasons why
this is so, and it is best to illustrate them by a specific example.
When asked, "Is a tomato a fruit?" many people, even college-

educated ones, are unsure of whether this particular subset relation
.holds. One simple reason they may be uncertain is that their con-
cepts of tomato and fruit may be faulty or incomplete - that is,
they are missing some defining features of fruit and consequently
cannot tell whether or not a tomato is a fruit. To put it more
generally, the classical view does not stipulate that every adult has
mastered every familiar concept; rather, it allows for the possibility
that many of us are walking around with incomplete concepts, just
as long as whatever features we do have are at least necessary ones.
(Such incomplete concepts could not be too incomplete, however,
since adults obviously do a good job of using their concepts in deal-
ing with their environment.) A second way to reconcile the classical
view with unclear cases is to assume that some concepts have two
definitions, a common and a technical one (Glass and Holyoak,
1975). Thus one might be unsure about what concept a tomato
belongs to because a tomato meets the technical definition of a fruit
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(for example, it has seeds) but the common definition of a vegetable
(it plays a particular role in meals).

SPECIFYING THE DEFINING FEATURES OF CONCEPTS

Of all the arguments against the classical view, the best-known
one goes as follows:

Thus the Wittgenstein argument is nothing like a principled
disproof of the classical view; it is instead an empirical argument
about the observed rate of progress of a theoretical approach to
concepts. Once this is appreciated, one can acknowledge that the
argument certainly has force (like any excellent empirical argu-
ment) but that it deals no death blow to the classical view. 1

It was essentially this argument that Wittgenstein (1953) pursued
in his well-known critique of a classical-view approach to natural
concepts. One of Wittgenstein's most famous examples was that of
the concept of games, and we can use it to illustrate the flavor of his
argument. What is a necessary feature of the concept of games? It
cannot be competition between teams, or even the stipulation that
there must be at least two individuals involved, for solitaire is a
game that has neither feature. Similarly, a game cannot be defined
as something that must have a winner. for the child's game of ring-
around-a-rosy has no such feature. Or let us try a more abstract
feature - say that anything is a game if it provides amusement or
diversion. Football is clearly a game, but it is doubtful that profes-
sional football players consider their Sunday endeavors as amusing
or diverting. And even if they do, and if amusement is a necessary
feature of a game, that alone cannot be sufficient, for whistling can
also be an amusement and no one would consider it a game. This is
the kind of analysis that led Wittgenstein to his disillusionment
with the classical view.
Although this argument clearly has merit, it is by no means

ironclad, for its conclusion - that many concepts do not have defin-
ing features - is based on a lack of progress by the classical view.
When Wittgenstein - or anyone else - asserts: "There are no defin-
ing features of concept X," it is equivalent to asserting: "No one has
yet determined the defining features of concept X," since both asser-
tions would be refuted by a cogent proposal of these features.
Moreover, one could claim that part of the reason progress has
been so slow is that we have been looking for the wrong kind of
defining features - perceptual ones that are likely to be part of an
identification procedure - when we should have been seeking
abstract, relational, or functional features that may well make up
the core of many concepts.

A NOTE ON SCIENTIFIC CONCEPTS

It is worth pointing out that the last two criticisms of the classical
view of psychological concepts - unclear cases and failure to
specify defining features - have also been raised as criticisms of the
classical view when it is used as a metatheory of scientific concepts.
That is, in addition to its use as a psychological theory, the classical
view has also served as a metatheoretical prescription of what
scientific concepts should look like, and here it has run into prob-
lems similar to those we just described.
There. are numerous unclear cases for classically defined

biological concepts. For example, there is no uniform agreement
among biologists as to whether Euglena, a mobile organism that
manufactures chlorophyll, should be classified as an animal or a
plant. Cases like this are occurring with sufficient frequency to lead
scientists to question the validity of the classical view for biological
classification (see Sokal, 1974).
Similarly, there has been substantial difficulty in specifying the

··defining features of biological species, at least in terms of structural
features (Sokal, 1974; Simpson, 1961). Toward the end of the eigh-
teenth century Linnaeus proposed that any biological species can be
characterized by three kinds of features: (1) features that comprise
the essence of the species, which are features that every member of
the species must have and that correspond to what we have called
defining features; (2) features called properties, which are common
to all members of the species but are not part of the essence; and (3)
features called accidents, which characterize some but not all
members of a species. According to Linnaeus, only features com-
prising the essence should be used in classification. This classical-
view approach has had great influence, but it now seems problema-
tic as a guide to biological classification. For one thing, taxonomists
have generally been unable to distinguish features comprising the
essence from those called properties. For another, taxonomists
have found that the so-called accidents, features not true of every
species member, are sometimes genetically based and important for
understanding and defining the species.
These developments in biological classification are relevant to a

psychology of concepts. Recall, that in the Introduction we noted
that there was little hope for classically defined mental representa-

1. The heart of the classical view is its assumption that every
concept has a set of necessary and sufficient features.

2. Decades of analysis have failed to turn up the defining
features of many concepts.

3. Therefore, many concepts simply do not have defining
features.
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tions if there was little evidence that such concepts could be given a
classical definition in some language. The most likely place to look
for classical definitions of flora and fauna is the language of
biology, and to the extent that the classical view fails here, it will
likely fail as a psychological theory as well.

~

tie progress in specifying defining features. In discussing this
criticism, we emphasized its empirical nature - it is a statement
about what has happened so far, not about what can happen. Still,
as an empirical criticism, it is one of the strongest arguments
against the classical view.
We emphasize the empirical nature of these criticisms because we

wish to dispel the popular notion that the classical view has been
proved wrong by a priori arguments and consequently that no em-
pirical work is needed. A more correct reading of the situation is
this: serious empirical criticisms have been raised against the
classical view of natural concepts - serious enough to make us have
grave reservations about the view, but not serious enough to say
that the view should be discarded at ~his point.

Experimental Criticisms of the Classical View

Though the general criticisms discussed above are telling, they
are not the only reasons why psychologists are currently forsaking
the classical view in droves. There are other criticisms of this view
that stem from experimental findings about how people use natural
concepts, such as how they decide that apples are fruit. Before delv-
ing into these findings, we would like to interject a cautionary note.
Since the findings deal with how people use concepts, they reflect
categorization processes as well as concept representations. This
means that we cannot go directly from the findings to claims about
'now concepts are represented; instead, we must interpret these
findings in terms of both representations and processes - in short,
in terms of models. This point has been missed in a good deal of re-
cent research on natural concepts, where it has often been assumed
that categorization data directly inform us about the nature of con-
cepts. The best way to document the need for a model in inter-
preting categorization effects is to consider some results of interest
and then show that their implications for the classical view depend
on the specific model used to instantiate this view. This is the pro-
cedure we adopt in the following discussion.

SUMMARY

Table 2 summarizes the four general criticisms we have dis-
cussed. How badly do they damage the classical view? In answer-
ing this, we must distinguish between an in principle criticism - one
that shows that the view could never handle a particular problem-
and an empirical criticism - one that shows that specific em-
bodiments of the view have thus far failed to handle a particular
problem. All four criticisms seem to be mainly empirical ones.

TABLE 2 FOUR GENERAL CRITICISMS OF THE CLASSICAL VIEW

1. Exclusionof functional features
2. Existenceof disjunctive concepts
3. Existenceof unclear cases
4. Failure to specify defining features

The first criticism - that the classical view excludes functional
features - is clearly about typical applications of the view in
psychology, and not about what this view can accomplish in prin-
ciple. We showed that the assumptions of the classical view are as
compatible with functional features as they are with structural
ones. How successfully one can use the view with functional
features, however, remains an open question. The work of Miller
and Johnson-Laird (1976) at least suggests that one can develop a
classical-view model of categorization that employs functional
features.
The second criticism - that the view excludes disjunctive con-

cepts - comes closest to offering an in-principle argument against
the classical view. If some natural concepts are clearly shown to be
disjunctive, they simply fall outside the domain of the classical
view. Such convincing demonstrations, though, have been tare.
With regard to the third criticism, we argued that unclear cases

are not necessarily inconsistent with a classical-view description of
natural concepts because people may have incomplete, or multiple,
definitions of a concept. Again, the criticism is hardly a proof
against the classical view.
Finally, there is the criticism that the classical view has made lit-

SIMPLE TYPICALITY EFFECTS

Experimental Results

Of all the experimental findings used as evidence against the
classical view, perhaps the best known are the effects of typicality
(also called prototypicality). The most critical result is that items
judged to be typical members of a concept can be categorized more
efficiently than items judged to be less typical. The details of this
result are as follows: People find it a natural task to rate the various,
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