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Categorizations which humans make of the concrete world are not arbitrary. '
but highly determined. In taxcnomies of concrete objects, there is one level of '
abstraction at which the most basic category cuts are made. Basic categories
are those which carry the most information, possess the highest category cue- ..
validity, and are, thus, the most differentiated from one another. The four. ¢x-
periments of Part 1 define basic objects by demonstrating that in taxonomies
of common concrete nouns in English based on class inclusion; basic objects-ate
the most inclusive categories whose members: (a) possess significant numbers-of'-
attributes in common, {b}) have motor programs which are similar to one anotlier,
(c) have similar shapes, and (d) can be identified from averaged shapes of members
of the class. The eight experiments of Part II explore implications - of-the
structure of categories. Basic objects are shown to be the most inclusive at ]
gories for which a concrete image of the category as a whole can be formed, to be
the first categorizations made during perception of the environment, to be fhe
eartiest categories sorted and earliest named by children, and to be the categoiies:
most codable, most coded, and most necessary in language. R

The world consists of a virtually infinite number of discrimin I
different stimuli. One of the most basic functions of all organisms.is 1
cutting up of the environment into classifications by which nonige
stimuli can be treated as equivalent. Yet there has been little &
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" the way that they do. On the contrary
psyghology and anthropology to treat ;
o_rlgmally arbitrary and to focus on suc
given, are learned or the effects of ha
typical statement of such a position i

enqunment-of a young child is perceived as a confinuum, It doe
contain any intrinsically separate ‘things.” The child, in dtie CourS e
taught to !mpose upon this environment kind of discril;linatin id Si,'. h
serves to distinguish the world as being co  momber of
separatf: things, each labeled with a hame”
_contention of the

it has been the tendency both in
hat segmentation of the world as
h. matters as how categories, once
ving a label for some segment, A
s: ¢ . the physical and social

gl;._-A taxonomy is a system by which iééttégbﬁe
by means of class inclusion, The greater. thia’
within a taxonomy, the higher the level of abst
-wx__g_hm -ataxonomy is. entirely. incliided’ within
it -_:_the highe‘stf'l:evei category)but is notexh
category (see Kay, ‘1971). Thus, th
taxonomy refers to a parficilar level
the Linnean system for the elassific

‘We iw.ill.'a_rg:ue. that. ot of

categories within téxpﬁc‘)
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working assumption of the present research is that in the real world in-
formation-rich bundles of perceptual and functional attributes occur that
form natural discontinuities and that basic cuts in categorization are
made at these discontinuities. Suppose that basic objects (e.g., chair,
car) are at the most inclusive level at which there are attributes
common to all or most members of the category. Then total cue validities
are maximized at that level of abstraction at which basic objects are
categorized. That is, categories one level more abstract will be super-
ordinate categories (e.g., furniture, vehicle) whose members share only a
few attributes among each other. Categories below the basic level will be
subordinate categories (e.g. kitchen chair, sports car) which are also
bundles of predictable attributes and functions, but contain many at-
 tributes which overlap with other categories (for example, kirchen chair
shares most of its attributes with other kinds of chairs).

Superordinate categories have lower total cue validity than do basic
level categories because they have fewer common attributes. Subordinate
categories have lower total cue validity than do basic because they also
share most attributes with contrasting subordinate categories. That basic
objects are categories at the level of abstraction which maximizes cue
validity is another way of asserting that basic objects are the categories
which best mirror the correlational structure of the environment.

This paper has two major parts. Part I reports a series of converging
experiments whose purpose was to define further and to provide evidence
supporting the concept of basic level objects. Part 11 explores some of the
implications of the concept of basic objects for cognitive representations
of categories, perception, and the development of classifications, as
well as for the linguistic usage and evolution of category labels.

scribed both in general terms of cognitive economy and in the specific
language of probabilistic cue validity (Brunswik, 1956).

Cognitive Economy

To categorize a stimulus means to consider it, for purposes of that
categorization, not only equivalent to other stimuli in the same category
but also different from stimuli not in that category. On the one hand,. it -
would appear to the organism’s advantage to have as many properties
as possible predictable from knowing any one property (which, lfor
huemans, includes the important property of the category name), a prin--
ciple which would lead to formation of large numbers of categories Wlth-
the finest possible discriminations between categories. O_n the other hand,
one purpose of categorization is to reduce the infinite dlfference_s among .-
stimuli to behaviorally and cognitively usable proportions. It is to the:
organism’s advantage not to differentiate one stimulus from other.s when .
that differentiation is irrelevant for the purposes at hand. The l;as:c level
of classification, the primary level at which cuts are made in th; en-
vironment, appears to result from the combination of these two pﬁnc1pl§s, ;
the basic categorization is the most general and inclusive level at whic
categories can delineate real-world correlational structures.

Cue Validity

~Cue validity is a probabilistic concept; the validity of a giV?Il’l el
x as a predictor of a given category y (the conditional propabll;ty_ o
y/x) increases as the frequency with which cue x ig _assogated w;-.
category y increases and decreases as the frequency with whlgh cue x4
associated with categories other than y increases. [The precise mathe
matical form used to compute the conditional probability ){/x'-ha
varied (Beach 1964a, 1964b; Reed, 1972).] The power of cue vahdi-tg '
formation of the internal structure of categories has been demonstral
for both natural and for controlled artificial categories (Rosch & Mervis
1975). The cue validity of an entire category may be defined as :
summation of the cue validities for that category of each of the"
tributes of the category. (Note that category cue validity is not a pro
bility: (a) its value may exceed 1, (b) it does not have the sam
theoretic properties as a probability.! N :

A category with a high total cue validity is, by definition, more {
ferentiated from other categories than one of lower total cue vahd'xty'_:

PART I: CONVERGING OPERATIONAL DEFINITIONS OF
BASIC OBJECTS

Basic objects are the most inclusive categories which delineate the
correlational structure of the environment. However, real-world corre-
lational structure itself provides a number of aspects which could serve
as the point of departure for the present analysis. Four such aspects
are explored in our experiments.

Outline of Experiments 1 through 4

Experiment 1. Some ethnobiologists have asserted a claim somewhat
similar to that of the present study—i.e., there is a level of biological

! Were category cue validity a true probability, the most inclusive catcg.ory would ah}{
have the highest validity. This follows from the fact that if category A mclud.c.s categ
B, the probability that object x belongs to category A always exceedS_ the probability at :
longs to category B. Category cue validity refers to a psychologl-cz‘il factor—the ex
to which cues to category membership are available at all (attributes common
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classification which corresponds to ‘“‘natural groupings” :
which possess “‘bundles” of correlated featur.es and whtc-
viously™ different from other organisms (Bevrlm, 1972; Bu
Bulmer & Tyler, 1968; Rosaldo, 1972). Berhn.(l972)‘has
for an evolutionary theory of plant names. Berlin has iden

vhich those parts of the chair are placed in relation to one another.
e, shape is probably a salient visual cue in normal recognition of
ts. Pilot studies showed that objects are quite recognizable from
/.the outline tracing of a two-dimensional projection of their shapes.
ged, objects were as recognizable from such outlines as from lists
riterial attributes or from full views of parts of the objects.
order to measure similarity of shape between two objects, we nor-
alized outline drawings of the objects for size and arientation, juxta-
sed them, and computed the ratio of overlapped to nonoverlapped
. Experiment 3 examines the hypothesis that with this measure of sim-
ity of shape, the basic level of categorization is the most inclusive
“at which the objects of a class begin to look very much alike.
periment 4. If the basic level is the most inclusive level at which
apes of objects of a category are similar, the basic level might aiso be
most inclusive level at which an average shape of an object can be
gnized. Thus, the basic level may be the most inclusive level at which
ossible to form a mental image of some “average” member of the

.. This would be the most abstract level at which it is possible to have
tively concrete image.

siderable evidence in support of the claim that the first plant ‘na
evolve in a language refer to this level. For our purposes, th

logical classes; second, the claims fOI: natural_ groupings aj
supported only by the ethnographer‘s men_n?n of a few
attributes (a tendency being corrected in Berlin’s current ethii
studies—see Berlin, Breedlove, & Raven, 1966); and ﬁpaﬂ){, :
of natural groupings at a particular level of -abstrac‘tlorg 18 d
linguistic—taxonomic, rather than psychological, criteria (See
Breedlove, & Raven, 1973). The purpose of the first .exlz
this paper is to provide a systematic empirfcal study of th.e: co
of attributes in the most common taxonomies of man-made ane
objects in our own culture. - . :
Experiment 2. Among the attributes f’f objects are th
which humans habitually use or interact with them. For.exa
performing the action of sitting down on a chair, a sequence o
muscle movements are typically made which are aspects of t
of chairs. Itis not important here to determine whether miater
or action sequences are more fundamental (alt'hough Plagg
argued for the ontogenetic significance of sensomrr_iotor_sphe
cept development). Our claim is that groups of‘objects n a-gi;
require highly similar motor patterr}s in their use, and th
patterns serve as-common attributes in the constructlon.of cal
The purpose of Experiment 2 is to .develop systematic te._z
operationalize and specify in some detail _the ac.tua} MOtOr prog ‘
adults employ when using or interacting with common oly
hypothesis is that when motor programs are measur.ed, basic g
will be the most inclusive categories at which consistent motor.
are employed for all objects of a class. Ca.tegorles subordinat
basic level should be characterized by essentially the same at
motor programs as the basic level. . .
Experiment 3. An aspect of the meaning of a categor'y:of o)
separable from the attributes and motoric uses of the object‘s 5
the objects ““look.”” Appearance is, pcrl_laps, the most di i
characteristics of objects to define. Shape is a very general an;i
aspect of objects. Included within what we call shap.e‘are the
relationships of the parts of an object to each other-u-fo-r |
visual representation of the legs, seat, and back of a chair andf

EXPERIMENT 1: ATTRIBUTES

-of subjects, Third, subjects listed attributes of visually present
Cts- as a check on the nature and validity of the attribute lists ob-
when object names were used in the first part of the experiment.

Methods
ite Listing

3. Subjects were 200 students in undergraduate psychology courses,
The stimuli were 90 object names belonging to three levels of abstraction in
wnomies (Table 1). These stimuli were chosen systematically according to two
: One, as the study was an attempt to investigate the categorization of real-
taterial objects, the stimuli should represent the most common categories of concrete
it our culture; two, as all of the hypotheses concerned levels of abstraction in
fication of objects, specific stimuli had to be those for which relationships of
inelision, superordination, and subordination both existed as potentials in the English

and were reliably agreed upon by normal speakers of English.

asure of the most common superordinate categories of concrete objects was
led-in the following manner: The population of categories of concrete nouns i
ion'tise in English was determined by the concrete nouns with a word frequency of 10
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TABLE

THE NINE TAXONOMIES USED AS STIMUL]

Superordinate Basic level Subordinates
Nonbiological taxonomies
Musical Guitar Folk guitar Classical guitar
instrument Piano Grand piano Upright piano
Drum Kettle drum Base drum
Fruit® Apple Delicious apple Mackintosh apple -
Peach Freestone peach Cling peach ) :
Grapes Concord grapes Green seedless grabes o
Too! Hammer Ball-peen hammer Claw hammer R
Saw Hack hand saw Cross-cutting hangsaw: .
Screwdriver Phitlips screwdriver Regular screwdriVe._r_'_
Clothing Pants Levis Doubte knit pants.” @ 7
Socks Knee socks Ankle socks :
Shirt Dress shirt Knit shirt ;
Furniture Table Kitchen table Dining room tabie -/
Lamp Floor lamp Desk lamp :
Chair Kitchen chair Living room chair-
Vehicle Car Sports car Four door sedan cdr. -
Bus City bus Cross country bus: " 70"
Truck Pick up truck Tractortrailer truck: "
Biclogical taxonomies
Tree Maple Silver maple Sugar maple-.- '_ ;
Birch River birch White birch
Oak White oak Red oak
Fish Bass Sea bass Striped bass - &
Trout Rainbow trout Steelhead trouy
Salmon Blugback salmon Chinook. salmo
Bird Cardinal Easter cardinal Grey tailed cardi
Eagle Bald cagle Golden eaglé - -
Sparrow Song sparrow

 Fruit is not cansidered a biological taxenomy by the eriteria in Bertin (1972);

or greater from the Kucera and Francis (1967) sample of written English. ‘A ¢
category was considered in common use if at least four of its _meq‘tﬁ
criterion. Categories were eliminated if: (2) ali of the items bore a part=whe
1o the only reasonable superordinate (¢.g.. parts of the body, parts of bi.i_i-l'di1
was linguistic ambigaity amongst possible superordinates {e.g., animal is-.¢comm
as a synonym for mammal), and (¢) if the superordinate cross-cut a large st
taxonomic structures (e.g., feod). R
By these criteria, only one biological category, hird, could be. ihcluded
Because biological taxonomies were the only ones in which hypothese
basic objects based on independent linguistic evolutionary data existed, it'w
amend the inclusion criteria. A biological category was included if at least:
the category (or the superordinate noun itself) achieved a Kutera and Fra

Field spariow.”

i N g

_quencies with which instances were produced in response to the category name.) Five
. ordinates if they felt more than one was appropriate) for each item and to list any or all
subdivided). i g

“:" - The final nine taxonomies used in the experiment each included at least three basic ievel
-objects which met the following criteria: (a) All five judges agreed unanimously on

; -_.._;'basic level object, there were at least two common subordinate items listed by ail
“legitimacy of listed subordinates before including them.

Csisted of items at only one level of abstraction. Thus, there was on¢ set of super-
“ordinate items, three sets of basic level items, and six sets of subordinate level items. For

,._~t_he basic level items, there was never more than one item per set. which belonged to a j
- given superordinate category, and for the subordinate items each set contained only one item s

-sssembled in a different randomized order for each sithject. Subjects were given'1¥4 min per

'.'a'sj.:ked 10 avoid simple free associations: (For the complete text of the instructions; ‘see
_Rosch, Mervis, Gray, Johnson, & Boyes-Braem, Note L} pr o
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of 10 or more. Thirteen superordinate categories met the new criteria: musical instrument,
fruit, tool, clothing, furniture, vehicle, vegetable, toy, weapon, hird, tree, fish, and snake. |

The second criterion for choosing items was the item’s “‘taxonomic depth™ in common
English. To test our hypethesis, a class inclusion hierarchy with at least three levels of
abstraction is needed: a basic level (such as khammer), a superordinate (such as fool),
and subordinates into which the basic level can be further subdivided (such as claw
hammer and ball-peen hammer). In order to determine taxonomic depth in common
English for our petential items, the following procedure was followed: For gach of the 13
categories, lists were constructed of the items in that category which eppeared 10 or mare
times in the Battig and Montague (1969) tabulations. {These are tabulations of the fre- A

jundges were given the lists. Judges were asked to give the superordinate {or supei-

subordinates of the item (i.e., any classifications into which the item could be further

Jfisting that superordinate as the single superordinate for the item, and (b) For each
five judges. In addition, for biological taxonomies, we checked the offictal taxonomic

Procedure. The stimuli were divided into 10 sets of nine items each. Each set con-

r_d_m a given basic level (which entailed also from a given superon_iinaté_) category.
Subjects were tested in groups, and 20 different subjects received ‘each of the 10 sets,
Each item was printed at the top of a page and the nine’ pages of .items in-a set -

jtétn to write down all of the attributes of each object which they couid think of. They were

A initial tally was madé, and - only attriEﬁ_tes-w-hi_c'h-were_-Ii;_iea“b'y'-‘_a't_!easi:- six
subjects were used as data in the final tabulation.- L =

udginents of Attributes -

new.-group of subjects way asked to-judge the truth’of the ‘attribmres: which Had i
listed by six or more subjects in the free listing ‘experiment; they -
*dulc'e’ dttributes themselves:: - N R R A
5. Subjects were students’in’ a seminar,. Seven
is ‘out: of interest in the exper L
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took the forms home with them; completed forms were collected at the regular seminar
meeting the following week.

TABLE 2

- ‘ _ 2 ' NUMBER OF ATTRIBUTES IN COMMON AT BACH LEVEL OF ABSTRACTION
Attributes of Physically Present Objects {

s . . . . . Numb attyi i
Both the free listing of attributes and the judgment of attributes in the previous parts mber of attributes in common

of this experiment relied on subjects” retrieval from memory of object characteristics from

. . . . . .. ; Raw tallies , Al
their names. A further question was whether attribute lists produced by a subject listing 4 Judge-amended tallies
the attributes of 20 different visually present objects of a category would correspond with . Super- Basic Sub- 5 -
the lists obtained from the previous 20 subjects listing attributes from memory for the object e Category ordinate  level  ordinate Orsip:; ?dSlf zub

: : e eve ordinate

name.

Two paid subjects were employed for the task. Stimulus sets consisted of one basic
level item from each of the ninc taxonomies: guitar, apple, hammer, pants, chair, car, _
tree, fish, and bird (the use of the supposed superordinates for the biological taxonomies N

Nonbiological taxenomies

© Musical

will be explained in the results section), The subjects’ task was to find 20 different. instrument t 6.0 8.5 1 8.3 8.7
examples of each of the items listed above, and (timing themselves with a stopwatch)-to: - ‘Fruit 7 12.3 14,7 3 8.3 9.5
list as many attributes of each item as possible in 1% min. Subjects were told to start with. Tool 3 8.3 9.7 3 8.7 9.2
the objects in their own homes when applicable (such as chair and pants) and then to-find © - ~Clothing 3 10.0 12.0 2 8.3 9.7
the other items in the appropriate places: supermarkets, hardware stores, the street, or .0 : F““’_limre 3 9.0 10.3 i} 7.0 7.8
pictures in books. For fish, one subject visited the Steinhart Aquarinm at Golden Gale ' *. Vebicle 4 8.7 11.2 1

: 11.7 16.8
Park, one rated pictures in the Crescent Book series Cofor Treasury of Aquarium Fish .

{1972). For birds, bath subjects used both Birds of North America: A Guide to Fiell

Hide -l Biological taxenomies
Identification (1966) and The Golden Book of Bird Stamps (1966), each picking 20 dif

ferent pictures from the books using tables of randem numbers. Subjects were given gs ye: 9 10.3 1.2 10 ..11.0 . 1.5
sentially the same instructions for listing attributes as the first group of subjects except 'B'.'IS 6 8.7 9.3 8 9.7 10.0
that they were told not to list functional attributes (which they fourd themselves simp! id t 14.7 15.3 ' 14 16.0 - 165

repeating without further constderation for each instance of the object once they had though
of the attribute).

The protocols for each subject were tallied separately in the same manner as had
the protocols for the 20 subjects listing attributes for each object name in the initia
listing condition. )

.:was therefore, a test of whether results for the biological and non-
- biological categories (e.g., the level at which a marked increase in at-
ibutes occurred) differed significantly; such a test was necessary before -
‘the substantive hypothesis of the study could be testéd: For each: category,.. o
“proportion of basic level attributes contributed: -by the-incréase in: .
attributes between the hypothesized: superordinate and-- e hypot} &
basic level was computed, The difference in that rop rti n
‘nonbiological and the biological categorles was

Results and Discussion

Table 2 shows the number of attributes listed six or more tirr
each level of abstraction. The left-hand columns show the taliieé’ ¢
from the attribute listings in the first part of the experiment. Th
hand columns show the judge-amended tallies; in computmg thes ta'

that it belonged or did not belong at the appropriate level, .
shows examples of the judge-amended attributes: a list of all
amended attributes for each of the nine taxonomies is available
et al., Note 1. 2

The basic hypothesis of the study was that the basic lev 1 wo
most inclusive level in a taxonomy at which a cluster of 4titib
lieved to be common to the class named, would be listed. An
at Table 2 shows that the results for the nonbiological any
taxonomies are quite different—that is, what we had taken
superordinate leve! for the biological items showed all the
basic level objects at ieast for our subjects. The first test-of signift



. attributes listed by two subjects six or more times to 20.
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p < .01; judge-amended tallies, 1(5) = 6.43, p < .001. (Neither hypoth--
esis could be tested for the biological taxonomies since we had’ not-
obtained attribute lists for levels of classification superordinate to the -
hypothesized superordinates.) Thus, for those categories in which the lo-"

cation of basic level ohjects is clear, the basic level does appear to. be
the most inclusive level at which objects have clusters of attributes, in
common. o
In an additional analysis, attributes were coded separately as. noun
adjectives, or functional attributes. The majority (seven out of ‘10
the total number of attributes listed for the superordinates of the 1o
biological taxonomies were functional attributes of a very general naf
The percentage of gain in function, noun, and adjective attribut
basic level over superordinate and for subordinate over basi
was tested for significance by the Sign Test. Both nouns and adj
increased significantly more than functional attributes betwie
superordinate and basic level, For the subordinate level,.
those few attributes which were added were almost exclusively a
rather than nouns (Sign test, p < .05). .
The foregoing analysis was based upon attributes elicited by st
names. In the last part of the experiment, attributes elicited:
were compared with those obtained using object names. (Because]
of the experiment was undertaken after the name elicited- angd
" been completed, tree, fish, and bird were treated as basic leval’
rather than superordinates. ) S
~ The attributes listed by the two subjects were tallied inthe same
ner as has been described for the previous data. Reliability betwee
two subjects was high; exactly the same attributes were and w
listed six or more times by both subjects in all but one ins_;_t-?;nc
Results of these tallies were clear-cut. Attributes listed. six
times by the previous 20 subjects responding to one object na

the object were in virtually perfect agreement. For all of the
gories, every attribute listed in the judge-amended tallies was
by both subjects describing concrete objects. Furthermore;fe
age of only one per item) additional attributes were listed; /2
- tributes are itemized in Rosch ef af., Note 1.) _ :
In summary: The hypothesis that there is a basic level of ab; 'tr_éi
taxonomies of common objects which is the most inclusive fey
- the objects of a category possess numbers of attributes in corm
supported for attribute listings obtained by three different methoc
listing of attributes for object names, judge-amended. tallies:of &
for object names, and free listing of attributes for visually presen 4
The one unexpected finding was that, for biological taxonomies;
level appeared to be the next higher level in the taxonomy-

: rtifact of the way in which object names are store
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_-':'b'e'_en initially proposed by anthropological and linguistic—taxonomic
‘evidence.

- An important issue is the extent to which these findings represent de-

:__s'criptions of the correlational structure of attributes which are located in

t‘h'e_real world versus in the knowledge and viewpoint of the subjects, That
listing of attributes for visually present objects replicates the findings
om attributes listed from memory argues that the findings are not an
: din memory. However,
the degree of expertise of subjects did not vary systematically (see
¢ sch et al., Note 1), and it is not known to what extent that may
ave a_ffgcted location of the basic level, particularly for the biological
axp_homles. Would, for example, an ichthiologist, whether presented with
gc_tual example of a category or with a fish name, have beén able to
sj:.;su‘fﬁcient attributcs specific to trout, bass, and salmon that the basi‘c
vel for ﬁsh would have been placed at that level of abstraction? The
of differential knowledge of correlational structures and the issue
e p_la‘cement of basic level objects in biological taxonomies will be-
usge;l turther after findings of the other expefiments. have been
cribed.” ' '

. EXPERIMENT 2: MOTOR MOVEMENTS _
he major h.yp_ot_hes_is of this study was that b'é.si'c ;Ievéf._b’bjéc._ts:— are the
L inclusive categories for which highly similar. sequences of.:motor
vements are made to objects of the class. Testing thc'j:hypdthesis're;'.'
ed: first, obtaining a‘corpus of subjects’ descriptions of the body and
uscle movements which they made in interaction with objects (the level
bstraction: of the object names being varied systematicaily -
riment 1); second, the development of a reliable coding:system forthose -
ts of. deseriptions of muscle movements; and; third; a tally of the.
s.of motor movements in common for the category i the

interacting wi 3|
descriptive protocol
vity . wh '

¢ models - performed ‘the main ‘general ac
cited by the object name with a sample of acty
tdown'in a chair), and-subjects described th

hich they ebserved.

VEx-
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speaker, did not complete the test, or clearly and obviously failed to foliow instructions
for all nine of the items. Two hundred protocols were obtained which met our criteria.

Stimuli. Stimuli were the same nine taxonomies used in Experiment 1 (Table 1), again
divided inte 10 sets of nine words. Twenty subjects received each set.

Procedures. As in Experiment 1, subjects were tested in groups, The instructions were
preceded by a pantomime demonstration by the experimenter of bicycle riding, and by
practice in naming movements. The experimenter solicited movement names for the
different parts of the body from the subjects, getting every subject to utter at least one
answer to a motor movement of a body part. The instructions asked the subiects to *‘write
down the muscle movements that you make when you use or interact with that ohject, in
as much detail as you can.” (The text of the instructions is available in Rosch et af.,
Note 1.3

The name of each item was printed at the top of a blank page. At the end of 3 min, subjects
were asked to stop, turi the page, and proceed with the next item. With the exception of

some of the first subjects tested, each subject who received the same set of nine items

received them in a different random order.

Descriptions of Actual Movemenis of Naive Models

Subjects were a class of 28 students. Four of the students were chosen at random tdb‘e
the models, They were asked to wait outside the room while instructions were given to
the remainder of the class; thus, they did not know the purpose of the experiment at the time.

that they performed their actions. :

The class was told that previous subjects had been asked to describe the body and'muscle:
movements which they imagined themselves making to objects, but that they would be’

asked to describe the actual body and muscle movements which the models would make.

when they interacted with actual ohjects, In order to give this group the same ex_p!la_nati'bnf ;
ds

of what was meant by specific body and muscle movements as had been given the previo
subjects, the identical instructions were read to them, including their participation in '
pantomimed bicycle riding. In addition, the subjects were told to watch the modelicasefiil
and to write down the body and muscle movements he or she had made in in_ter_z’ac';_;_
with the object in as much detail us possible, S

The models were called in, one at a time, and each performed with one object. '-'_I‘_h
activities were: sitting down on a chair, eating a small bunch of grapes, putting on a:sock;

and hammering a nail. The class was given 3 min following the completion of each’ modeled.

action to write down the sequence of movements. o
Of the 24 protocols collected, two were eliminated because the subjects wére not
English speakers, and two were eliminated at random for computational purpdses.

Resulis
Coding of Responses

Considerable effort was required to develop a coding syste
ducing the data which was both reliable and vyielded similarity sco
units of movement which offered a face valid embodiment of tt
of our hypothesis concerning similarity of movements.

The steps for coding the protocols were as follows: Ea

- protocol was first divided into the major activities for whic
described an interaction with that object. For example, wh
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described for chairs was usually the process of sitting down on one,
some subjects also described a muscle movement sequence for picking one
up and carrying it, and other idiosyneratic responses. A finer coding was
then applied separately to each major activity described by each subject,
At eaph point in the description, the activity was segmented into the body
¢ part involved (head, eyes, neck, torso, arms, legs, knees, feet, hands,
ﬁnge{"s, wrist, etc.). Under the body part, each activity (such as bending,
rotating, turning, extending, etc.) described was listed. If the same body
part was mentioned again later in the description with the same or a dif-
ferent movement, it was coded again with its new movement. {That move-
ment sequences were not simply analytic descriptions of the meaning of
the name of the major activity was demonstrated by the fact that similarly
named activities, such as sitting or looking, received quite different
movement lists when applied to different objects—e.g., sitling on a chair
versus sitting as part of entering a car; looking at a bird versus looking
at a tree.) Reliabilities (percentage of rater agreement) for the coding of
- nme randomly chosen protocols, each for a different object, three at each
. pf the three levels of abstraction, were all 88% or higher for three
"_independent coders.
'+ The result of primary interest was the degree of similarity between
. movements made 1o objects at the three different levels of abstraction.
.. The same movement was considered to have been included in the pro-
;to_c'olls of two different subjects only if, for the same basic activity in
'1_"elat10n to an object, the same movement of the same body part occurred-
o the same place in the same sequence of movements. For example, if
-~ two different subjects mentioned bending their knees zi_s part of the sitt'ing

d ¢ s of touching theit
b releasing their weight onto-the chair; the bending of -
-the knees was tallied as two occurrences of the same moveén However, -

-one subject mentioned bending his knees as part of raisifig

t-them on a desk after having atready pu
s.coded as a different movement.andno 1 allie

gs of knees. For motion seglences which,:in fag
{e.g:, steering and food pedal 'manipula;tibﬂ wh
rements for coding mevements the same w
he criterion for counting a common moven:
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place in the major activity, or repetition of mention gf the same Irgovement
by other subjects. This count was designed to examine the quv'e,stlon of the
specificity of the movements described for the class of objects named
independently from the question of the similarity of movements made to
objects of that class.

Substantive Results

Table 3 shows tallies of movements in common for the descriptions
of imagined movements for the three levels of abstraction. Examples of

some of the movements, listed under their appropriate major activity_anq o
in their appropriate sequence are shown in Appendix 2. (A complet_:_e;.j._'.
listing of all movements for all items is available in Rosch et al., Nott? 1) L
The proportion increase in number of attributes be?we.en the hypothesized
superordinate and basic level categories differed significantly for the non- B
biological and the biological categories: 1(7) = 4.59,p < .01. For th_e non-.’
biological taxonomies, significantly more motor movements were given i .- -
commeon for the basic level than for the superordinate, t(5) = 14-.1_9,. L
p < .001. (As in Experiment I, this effect could not be tested ..fmf: the
biological taxonomies alone.) The number of motor movements given in e
common for the subordinate level did not differ significantly from the ..

TABLE 2

NuMBER oF MoTor MoVEMENTS IN ComMON AT Each LEVEL OF ABSTRACTIQ'

Number of motor movements in common

Subordinate

Subordinate i
Super- Basic Suberdinate number .;;u'm_t?gr.<
Category ordinate level mean added sq-bt.@gted
Nonbiological taxonomies
Musical
instrument 0 16.7 16.2 2.2
Fruit 4 21.3 205 2.8
Tool 2 18.2 18.0 1.2
Clothing 2 19.0 19.2 1.5
Furniture 1 1.7 12.3 1.3
Vehicle | 18.0 18.2 2.8
Biological taxonomies
Tree 8 6.0 6.8 T
Fish 17 4.9 17.0 1.2

Bird 7 7.3 7.2 3

-subordinates in each taxonomy. The significance of the difference between 4
the basic level and the subordinates was tested separately for the case
“’in which only additions to the basic level tallies were counted for the
", “subordinate and for the condition in which only omissions from the basic

~‘reached significance. Thus, even when additions and omissions are
.+ - -analyzed separately, there is no significant difference between the number

_‘categories of objects. The face validity of these results is apparent from
" the actual movement lists (Rosch et al., Note 1); the movements shown
.-added to or excluded from the tallies of subordindte over basic level
- objects, in general, appear to be random fluctuations in the-few move-
“ments which did.or did not reach the criterion tally rather ‘than meove-

" " The second measure of motor movements was a specificity count which
“included all movements listed regardless of whether or not they were
slisted in common. Table 4 shows the means for this talfy. Asinthe count

t_(7) = 5.18, p << .01. For the nonbiological ‘taxonomies, :tﬁ_g‘_ﬂ's:peciﬁcity' :
g count was significantly greater for the basic level than .f:or._snp;‘_:'ro_'rdinagc: S
objects; 7(5) = 11.93, p < .001.-Far from being more specifi¢ than-the =
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basic level: nonbiological taxonomies, ¢(5) = .92, ns.; biological tax-
onomies, 7(2) = 1.83, ns. _

Because each of the motor movements tallied was an individual item
in its unique place in a motor sequence, a tally of the movements to
subordinate level objects which averaged movements added to and those
omitted from the movement sequences tallied for the basic level object did
not seem a totally sufficient test of the possible differences between
movements described for basic level and for subordinate level objects. A
The two right-hand columns of Table 3, thus, show, respectively, the 3t
mean number of added and the mean number of omitted movements for

level tally were counted for the subordinate, None of those r-tests

of movements described in commeon for basic level and subordinate level

ments specific to the subordinate object named.

f movements in common, the proportion of in_crgeése in-number of move: "
merts between the hypothesized supe ro_rdinate ‘and basiclevel categories
differed significantly for the nonbiological arid the biological taxonomies:

TABLE4 ..

. SpECIFICITY COUNT AT:EACH LEVEL OF ABST]
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basic level, the actual means for subordinate level objects for both the
nonbiological and biological taxonomies were lower, on the general spe-
cificity count, than the means for the hasic level objects, a difference

which, however, did not reach significance: nonbiological taxonomies,

1(5) = 2.41, ns.; biological taxonomies, t(2) = 3.42, ns.

These data on motor movements were obtained from subjects’
descriptions of imagined movements with object names as stimuli; in the
second part of the experiment, the same type of protocols were obtained
by asking subjects to observe actual movements with real objects. As
in the case of attribute listing, these descriptions varied remarkably little

from the imagined descriptions. For three of the four actions performed, .
all of the movements obtained in the analysis of imagined action were .-
also obtained from protocols based on observed actions. In each. case, -

a small number of additional movements also achieved a frequency of four

or greater for the observed actions—an average of 2.7 attributes added - - L
to an average of 19 original ones. All additions are listed in Rosch et al., .

Note 1. Additions were all finer differentiations or extensions of actigns
already specified in the original sequence. Thus, there is evidence that
the protocols on which the conclusions are based, though obtained for ...~

imagined actions, would not have been substantially different were they
all to have been obtained for observed actions. :

In summary: The basic hypothesis of the study was supported both-for

number of common movements and total number of movements; super--. -
ordinate categories have few, if any, motor movements that can be made
to the category as a whole and few movements in common. Basic level -

categories receive descriptions of many specific movements made to:
members of the category and many of these movements are describ,

by a sufficient number of different subjects to form a picture of movem'eg-a_"
of

sequences made in common to all members of the basic level _class:-
objects. Objects subordinate to the basic level did not differ signific
from the basic level either in the specificity of the descriptions o

the number of common movements made to the object. As in Experime; t
1, the hypothesized superordinate level for the three biological,

categories showed all the characteristics of the basic level, and-the

hypothesized basic level for the biological taxonomies showed the char_a)cff o

teristics of subordinates.

EXPERIMENTS 3 AND 4: SHAPES OF OBJECTS " -

To minimize the dependency on linguistic coding (a possible %pneb}‘ﬁ_

in the first two experiments), it is necessary to find a method fof_:- aly
similarity in visual aspects of objects which is not dependent upo :
_ Jects’ descriptions, which is free from effects of using object nay
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and which goes beyond similarity of the analyzable, listable attributes
which have already been explored in Experiment 1.

The basic hypothesis of Experiments 3 and 4 is that shapes of objects
show the same correlational structure as do attributes and motor move-
ments. Experiment 3 tests whether the same basic objects identified in
Experiments 1 and 2 would prove to be the most inclusive categories
in which the shapes of objects would show a gain in objective similarity
over the next higher level of abstraction. Experiment 4 tests whether
these same basic level objects would be the most inclusive categories in
which shapes are sufficiently similar to render the shape of an average
of more than one member of the category identifiable as a category
member. Before performing these experiments, we demonstrated that
~_shape was a reasonable aspect of an object to use. Several pilot

studies were performed (described in Rosch ef al .» Note 1) that demon-
* strated that objects were readily identified (at a rate greater than 90%)
- from the two-dimensional outlines used in the experiments.

~Choice of stimuli

Choice of the pictures of objects to be used in these experiments was
: van issue of particular importance. It is clear that the hvpotheses of both
- experiments could easily be confirmed or disconfirmed by a biased choice
- -of the pictures of obj\ects representing each category. Thus, it was neces-
_sary to have an essentially random sample of pictures of objects for
*any category used: however, some of the nine taxonomies used in Ex: -
- periments 1 and 2 did not lend themselves to such a’choice. procedure.
.“On the basis of the availability of large numbers of pictures of members .
of the category, fourhypothesized basic level categories from each of fouir -
superordinates (a total of 16 basic level categories) were chosen, These.
categories are shown in Tablé 5. _ R R S L
‘For'each basic level category s-hoWh'in"TabIe 5,-a pool.of at east 100 -

*\CLASSIFICATIONS OF STIMULL-USED 18 EXPERINENTS 3 AND A

- Superordinate .. .. Basic level
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FiG. 1. Examples of traced outlines of pictures used in Experiment 3. One exaiple of
each basic level object from each superordinate category is shown.

Because it was not practical to compute ratios for all possible combinations of the 64
pictures taken four at a time, one of the four basic level object pictures chosen at random
from each of the 16 groups of basic level object pictures was compared with each of the
other three basic level object pictures in its group. This procedure produced a total of
three comparisons within each basic level group of pictures. The mean of these three
ratios was taken as a measure of the average overlap within that basic level category.

The same randomly chosen picture that had been compared with the other three
pictures within a basic level group was also compared with one randomly chosen member of
each of the other three basic level groups within the superordinate (see Table 5). The mean
of these three comparisons was considered a measure of the ratio of overlap for that
basic level group with other members of the superordinate category. For examiple, if shirt 2
were chosen to represent shirts, it was compared with shirts 1, 3, and 4, and was then
compared with one randomly chosen member of each of the other basic level items of
clothing~-i.e., with one randomly chosen shoe, one sock, and one pair of pants. The means
of the first three and second three comparisons were taken as the data points from which
to compare the ratio of overlap among shirts with the ratio of overlap between shirts
and other clothing.

For comparison of the within subordinate overlap ratios with the within basic level
overlap ratios a very similar procedure was followed. Each of the four items in a basic level
group containing two subordinates was compared with each of the others, and each item
was compared with one randomly chosen item from each of the other basic groups within
its superordinate. From these comparisons, 27 mean overlap scores, three for each of the
subordinate item pairs, were obtained. The three scores to be compared for each of the six
items were: (a) the mean ratic of overlap between the two pairs of subordinate item, (b)
the mean ratio of overlap between each of those same items with the other two items, not of
the same suberdinate, within the same basic level group, and (c) the mean overlap of those
same two items with each of the items in the same superordinate class.

Resuits

Of the 16 pairs of comparisons between the mean overlap ratios of items
within the same basic level category with items within the same super-

o e HPR—
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ordinate category, 15 were in the direction within-basic-level ratios greater
than within-superordinate-level ratios. The one reversal in sign was the
smallest difference of the 16. Such results are highly significant by the
Wilcoxon Matched-Pairs Signed-Ranks test, p < .001. Of the six com-
parisons of subordinate with basic level overlaps, five showed greater
overlap within subordinate categories than within basic level (a difference
which reached significance by the 7 test: #(5) = 2.91, p < .05); however,
in all six cases, the difference between increase in overlap which was
gained by comparing subordinates with each other over comparing basic
level objects with each other was far less than the increase in overlap
gained by comparing members of the same superordinate with each other:
Wilcoxon, p < .05; ((5) = 7.31, p < .001.

" In summary, the basic hypothesis is supported. A large and consistent
increase in similarity of the overall look of objects (as measured by in-
crease in the ratio of area of overlap to nonoverlap of normalized
shapes of the objects) was obtained for basic level over superordinate
categories. A significant but significantly smaller increase in similarity was
obtained for subordinate over basic level categories.

EXPERIMENT 4

‘Experiment 4 explores one of the possible cognitive effects of the greater
similarity in shape within basic level objects shown in Experiment 3.
The hypothesis of Experiment 4 is that the basic level is the most
general level at which an averaged shape of an object is identifiable
as that object. :

Experimental confirmation of the hypothesis requires two results. It
is necessary to show that averages of different basic level objects which
belong to the same superordinate category are not identifiable as members
of the superordinate category—that is, that there is not a shape of an
average furniture which can be identified as such. In addition, an average
based upon the same sort of basic level object must be readily identi-
fiable as such; that is, the average of shapes of two items from the same
basic level category should be identifiable as to basic level or super-
ordinate category membership.

Methods

Subjects

Subjects were 40 students in undergraduate psychology courses who volunteered to
participate in the study for course credit.

Stimulf

To construct the averages, the two outlines to be averaged were overlapped in the
standard orientation as described in Experiment 3. For all points in which the lines
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of the two outlines did not coincide, the point central between the two lines was taken -
and the points connected into continucus line segments., .
These average drawings were constructed out of the same pictures paired, according
to the same rules, as were used for computing the ratios of overlap in Experiment 3. One -
picture from each basic level category was randomly eliminated. This yielded 32
average drawings consisting of averages of objects within the same basic level
category and 32 average drawings consisting of averages of two objects from different
basic level but the same superordinate categories. Within the set of within-basic-level
averages, siX items were averages of objects within the same subordinate category and six . -
were averages of one of those subordinates combined with the other object from the other
subordinate class within the basic level category, Tracings of the averaged shapes were
copied and given individually to the subjects.

subjects’ identifications of the superordinate category membership of
averaged shapes was not superior to chance when the shapes composing
‘the average were of different basic level objects and when neither basic
level object was itself identifiable. From this experiment there is no
evidence for visual features which make superordinate categories identi-
fiable as such.

The mean number identifications correct for the basic level averages
was 27 for superordinate category identification (chance would be 4} and 25
for basic level name (78%). For all 32 stimuli, for both superordinate
categories correct and basic level name correct, every basic level average
- shape was guessed correctly more times than its matched superordinate
" average shape, a result highly significant by any means of analysis.

The same subjects made both basic level and subordinate classifications.
The mean correct items per subject were: for superordinate category
identification—within subordinate 5.1, across subordinate 5.2; for basic
level name identification— within subordinate 5.1, across subordinate 4.9,
or neither type of identification was the Wilcoxon Matched-Pairs
Signed-Ranks test significant. Thus, although in Experiment 3, within
ubordinate shapes obtained greater ratios of overlap than cross-sub-
‘ordinates shapes, subjects gave no evidence that they could identify
ubordinate level averaged shapes better than basic level averaged shapes.
In summary, averages of superordinate objects could not be identified
'such better than chance; basic level objects were the most inclusive
dtégories at which objects were readily identified. Forthermore, sub-
inate object averages were no more identifiable than were the basic
vel averages,

Procedures

Twenty subjects received the 32 averages of the superordinate categories and 20 different-
subjects the 32 averages of the basic level {which included the subordinate) categories
cach in a different random order. Instructions for the basic level set were o “*circle:
the category to which you think the object belongs™ and to “‘write in your best
guess about what the object is after the name of the category which you have circled
{The text of the instructions is available in Rosch et al., Note 1.) The four possible categori
plus four others te which no objects belonged were listed on each page under the:
drawing. For superordinates, these were: animal, building(s), clothing, furniture, part of
human body, plant, tool, and vehicle.

Instructions for the superordinate set were the same, with the exception that subjec
were told that the pictures consisted of averages of two different objects and th
after they had circled the category to which they believed the object belonged, t
were to write in guessed names of the two cbjects of which the outfine they were se
might have been constructed.

Results and Discussion

The mean number of correct identifications of superordinate categorit
per subject was 11, i.e., approximately one-third. Since only one-gig
would have been expected by chance, subjects could clearly identify
category from superordinate averages better than chance. However,
pictures consisted of averages of only two outlines, and some of the.
dividual objects remained identifiable at the basic level even when ¢
bined with objects of a different basic level category. If superordin
categories are to be shown identifiable as such, identification should
superior to chance even in those cases when neither of the basic Je:
objects which composed the average was identifiable from the avers
drawing. To test this, each subject’s actual number of correct su
ordinate category choices made when a basic level object was not na
correctly was compared with the number of choices he could have m
correctly by chance (one-eighth of the number of items for which’
subject did not correctly name a basic level object). A Wilcoxon Mat
Pairs Signed-Ranks test of the difference between these two fig
for the 20 subjects was not significant. Thus, it can be concluded:

CONCLUSIONS TO PART |

*he four experiments of Part 1 explore the interrelated aspects
e correlational structure of objects: clusters of co-occurring attributes
mon to the class, sequences of motor movements common to typical
or interaction with the object, physical similarity in the shape of
:object, and high identifiability of averages of shapes of objects of the
: These four aspects of basic objects provide converging operational
itions of basic objects. For all of the taxonomies studied, regardless
1ether language dependent variables such as attributes or language
ndent variables such as shape were used, there was a level of
action at which all factors co-occurred and below which further sub-
ons added little information.

“focus of Part I was, in one sense, ecological. Psychological proc-
sere only of indirect concern in these experiments. Basic objects,
er, have a number of direct implications for psychological proc-
Some of these psychological implications are explored in Part II.
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After these implications are explored, we return to a discussion of some
of the unresolved issues arising from the converging operational defini-
tions of basic objects of Part I—questions of the extent to which basic
objects mirror real world structure and the extent to which ignorance and
expertise can alter what constitutes a basic level category.

jects should be the level of abstraction at which it is generally most
useful to refer to objects. Thus, in Experiment 10 we tested whether b'asw
" object names are the lexical items normally chosen to refer to any given
concrete object, and in Experiment 11 whether names for basic quects
afe the first concrete nouns acquired by children. If basic categories are
the level of abstraction at which it is generally most useful to refer
"to objects, one would expect, in the evolution of !anguages, that names .
would evolve first for basic level objects, spreading both upwards an-d 2
dewnwards as taxonomies increased-in depth. A limited version of t}ns
‘hypothesis is tested in Experiment 12 for speakers of the American Sign

PART II: SOME IMPLICATIONS OF BASIC LEVEL OBJECTS

Outline of Experiments 5 through 12

Experiments 5 and 6 —cognitive representations. In these experiments,
we tested the hypothesis that basic object categories are the most
inclusive categories which can be represenied by a code concrete enough'
to be called an image. The demonstration that basic objects are the most
inclusive categories for which it was possible to recognize an averaged:
shape of members in Experiment 4 raises the possibility that basic: -
objects are also the most inclusive taxonomic level at which it is pos:
sible to have a representation which is isomorphic to the physical ap:
pearance of objects of the class—in short, to have an image of the class:
Experiment 5 seeks more direct proof of the nature of categoricil:
representation. We did this by testing for perceptibility of visually . pre-
sented objects after an auditory cue of the name of the object. The name: -
of the basic level should be the most general level of abstraction. -
for which prior presentation of the namé of the category could aid pe
ception of an object. Experiment 6 tests the same hypothesis using the
priming paradigm in a same-different matching task (Beller, 1971:
Rosch, 1975a, 1975b). . :

Experiment 7—object recognition. To test the hypothesis that objec
are generally first seen or recognized as members of their basic |
category, subjects were asked to indicate whether pictures of objects w
correctly or falsely designated by names presented immediately prio
the pictures. If objects are first recognized as members of their basic ley
categories, such decisions should be made more rapidly to basic -obje
names than to superordinate or subordinate category names. -

Experiments 8 and 9-—the development of categories. If basic ebjects
are the categories most definable by means of visual perception and .
sensory motor interaction with the object, they should be. the -first. ¢
visions of the world learned as categories by the young: chil
One developmental implication is that basic objects should. be. the firs
categories to be sorted in an adult taxonomic fashion by :children ‘an
should be sorted taxonomically long before the superordinate comt
tions generally used in such tasks. This hypothesis was tested in Expe
ments 8 and 9. . B

Experiments 10, 11, and 12 —language and categorizatibn..‘:B_ési'k_;..o

¢ -language (of the deaf).

" imagery can improve detection of similar signals (Peterson & Graham,

ihe,signals. are quite different from the image (Segal, 1971; Segal & Fusella,

detecting pictures embedded in visual noise when.they were shownthc '
IZJ‘"i‘cture's. and cued with the name of the picture prior to presentation'than

EXPERIMENT 5: SIGNAL DETECTION

_Previous work on the effects of imagery on perception has shown that

1974), although imagery reduces detectability under conditions in which

1970). Peterson and Graham found that subjects were more accurate in

hen they were not given advance i‘plﬁor_ma_tion-:- Since Peterson and;}ql_‘?--_
m’s subjects saw the unmasked pictures, thc;ri§tudy;1?p¢ vides.no infor-
mation about the nature of the representation wh_u':h_s.u_l:g_ects .
ate solely from hearing the name of an object.. -
In’ this experiment, subjects were given the.name of the

to cach trial. If basic ‘objects are the most’ inclu
1s possible to- have a rep‘t‘es;ejn_tati‘dn__;.whjic_;h' is isome
appearance of objects of the. class. hearing the b
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were generally unable to identify items from the hiol
tree or fish {see Experiment 10), only the nonbiol
experiment.

A total of 18 pictures were used, one for cach of the three objects in the
nonbiological superordinate taxonomies. The subordinate level names for these pictures,

arranged by the six groups of superordinate taxonomies are! livingroom chair, floor la
kitchen table; four-door sedan, city bus, tractor-

dress shirt; claw hammer. cross-cutting handsa
peach, green seedless grapes; folk guitar, gra :
The pictures were 6.35 x £.89 em color photographs mounted on 12.70 x 20.32 cm white |

cards. Each picture was mounted randomly on the right or left side of the card with an '
equal number of pictures on each side. The E

mounted on the side opposite the picture on ez

to the colors and patterned areas of the target picture with which they were paired.

traifer truck: double knit pants, knee socks,
w, regular screwdriver; delicious apple, ¢cling
nd piano, and bass drum.

Procedure

Each card was displayed for 200 msec in a two-field Harvard type tachistoscope. Th
cards were viewed through a mask which was directly in front of the card. The mask 3
constructed of random shapes cut from colored transparencies which were overlappe
randomly. Where several {ransparencies overlapped, the area became completely opag
areas of double and single transparency blocked perception of the stimulus. fo varying dé
grees. The effect was to intermupt perception of the stimulus pattern markedly both
interferring shapes and colors. Between trials, subjects were instructed to fixate .1 08
which appeared in the center of a 12.70 x 20.32 cm white field, The exposure field ;
the pre- and post-exposure fields were illuminated by two 6-W fluoréscen
cealed from the subject. Viewing distance was 33 cm. :

The subject’s task was to determine on which side of the card the picture: o
object appeared. They were told in advance that the target picture would. appear equalhy
often on the right and left. Subjects pressed a telegraph key with their right.hand -if they

thought the object was on the right, and a telegraph key with their left hand if they thoug}
it on the left.

There were four groups of 20 subjects. Subjects in the first group were to]d"dn'ly
picture of a common object would a

ppear on one side or the other; the second 'glf'dup £
an auditory presentation of the superordinate name prior to each trial; the'thi
heard the basic level name prior to each trial; the fourth group heard the subgrdinate
prior to each trial. The category name (ot a warning signal for the control group)
presented | sec prior to stimulus onset. Subjects were told in advanée ‘g’hat 'each_
would be a different ohject and that no picture would be repeated. SR
The mask and viewing interval had been adjusted by pretesting so.-that .a hit rat
approximately 70% would be achieved in the base condition in which no advance.in
tion was supplied, Subjects were given one practice card and one run through

experimental cards. Subijects were tested individually; testing time was Iess::t'han 1
per subject. :

t tubes con:

Results

Mean percentage correct for the four conditions were: No informatii
81; superordinate name, 69; basic level name, 90; subordinate name. 88
The significance of these differences was tested by a two-day AN
(Condition x Category). Since category as well as subjects was aran o)

ogical taxonomies below the level of
ogical taxonomies were used in this

" 3,102) = 536, p < .01. A Tukey test of differences betareon the means
showed that both the basic level and subordinate name conditions were

six ¢

mp, . : .l - .

" -ditions but that the former two and latter two conditions did not differ
" significantly from each other. The hypothesis of the experiment was con-
firmed: Basic level categories aid in detecting a picture; superordinate

nature of mental representations generated by names for letters (Beller,

al
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:v-ariable,2 a Pseudo F (computed by the conservative minimum method,
Clark, 1973) was used. The effect of condition was significant: min F'

significantly different from the no-cue and superordinate name con-

names do not, and subordinate names aid detection no more than basic
vel names.

EXPERIMENT 6: PRIMING

_ he_ technique of priming in a matching task has been used to study the

71}, colors (Rosch, 1975b), and superordinate semantic - categories

(Rosch;-1975a). Priming refers to presentation of a cue prior to the stim-

us: Experiment 5 is-an example of priming object "jdcntiﬁc.atiOH._:by
s.Ina matching task, subjects are asked'to determine w_hethpr 'tw_o _

stimuli‘are the same or different. Same- can be defined o mean physical -

o the ph:ysic_:al'rféaﬁ.lfrésao_
ho claim:to be-able to
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rather than the superordinate category names, were used for priming. In
the second, the pictures used in Experiment 5 (which can be named at
all three levels of abstraction) were used as stimuli; separate groups of
subjects were primed with the superordinate, the basic level, and the
subordinate category name.

Methods
Subjects

Sixty-five subjects were tested; all were students in psychology classes who received
course credit for their participation. Twenty were tested with line drawings, 45 with
pictures.

Stimuli

Line drawings. These drawings were the same used by Rosch (1975a). They were
simple line drawings taken from clementary reading instruction materials. They tended tobe
such general representations of the basic category that they could not be further
categorized at the subordinate level (c.g., an apple could not be identified as any particulat "

type of apple). Each picture was of one typical or one atypical member of each of :

five superordinate categories. These were: furniture (chair, rug), vehicle (car, sled), fruzt
(apple, watermelon), vegetable (carrots, onions), tool (saw, hatchet). Pictures were moumed‘
in pairs, centered, on 12.70 x 20.32 cm white cards. The two pictures were spaced Q. 635 <m
apart, Viewing distance was 33 cm. :

Each picture occurred once in a physically identical pair (the same picture r"epeated)
and once paired with a different pictire. Thus, there were 10 same pairs and 10 dlffercnt
pairs, a total of 20 pairs of stimuli. Each occurred once primed and once unp_r:med
for 40 presentations, : i

Color photographs. The pictures were the three items from the six superorHiﬁéfe- :

categories used in Expertment 5, The pictures were mounted in pairs ont 12.70 x 20.32%cm
white cards. Viewing distance was 33 ¢m. Each pictured object was presented: _once
in a same pair and once paired with a different picture. The same pairs were 1dent1c:
prints of the same photograph. There were, thus, 18 same pairs and 18 different pa1rs
total of 36 pairs of stimuli. Each occurred onge primed and once unprimed.

3,

Procedure

For the line drawings, 10 subjects were primed with the superordinate CategOrS' name;

10 with the basic name. For the color photographs, 15 subjects were primed- w1th theif

superordinate name, 15 with the basic name, and 15 with the subordinate name.

The apparatus was as described in Experiment 5. Each stimulus pair was presented K

twice, once primed by the superordinate semantic category name spoken by the exper[mente .
in advance of the pair, once preceded by the word dlank (to equate for the prime’s; functlon
as a warning signal). An interval of 2 sec occurred between the spoken word and prescnta ;
tion of the visual stimuius which remained in view until terminated by the SUbjﬁCt 5 respon
Primed and unprimed trials alternated. During the period preceding presentatlon of the
stimulus, the subject was asked to fixate a cross which occurred in the center of & ‘whit
12.70 x 20.32 cm white field, The exposure and pre-exposure fields were 111ummated h
two 6-W fluorescent tubes; the post-exposure field was dark.
Subjects responded by pressing one of two response keys, one for each hand SL}b_]EC[
were told to press the samie key only when the members of a pair were physt all}l_

Adeatical and to press the different key to all other pairs. Subjects used their dominant

. stimuli, that different pairs would be obviously different objects and that, if a pair appeared
- identical at first glance, it was identical. Reaction times were measured from the onset of the
stimulus to the response.

* A practice session preceded the beginning of testing. Practice items were drawn from the

:apparatus and of making the response. Subjects received feedback on correctness and

_‘ pramed from all categories: a total of 20 items for the line drawings, 36 for the color pictures.
A test-session lasted Y4 to 1 hr.

.,iabies Primed—unprimed (a within-subject fixed effect) x Good-bad ex-
_ample of the superordinate category (a within-subject fixed effect) x Cat-

‘treated as a random variable, pseudo Fs (Clarke; 1973) were ‘computed,

: mﬁcance None of the effects for the dlfferent st1mu11 were

as
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hand for the same key. They were told to respond as rapidly as possible without error.
It was emphasized to subjects that they would net be '“fooled’” by small difference between

same categories but were not items used in the test sets, Practice sets contained 10 stimuli
for the line drawings, 18 for the color pictures. The practice session familiarized subjects g
with the nature of the stimuli, the judgment required of them, and the mechanics of the :

esponse time during practice.
‘In test trials, ach subject received in different random order ali pairs, primed and un-.

Results.

- The line drawmgs were analyzed by three-way ANQOV As for the var--

egory’ (a random variable), Because category. as well as subjects was

‘Reaction times for the sane responses: are shown in “Fablg 6. There
were ne significant effects of priming’ with the- superordmate name: A
'1gn1ﬁcant effect of priming for same responses. pnmed with the basic level
e was obtained: F'(1,6) = 6.20, p. < .05.: Whether the item was a
P cal or atypical example of its superordinate category dld not reach sng- '

. '.:C'_'Oﬂd:i_ti:ézn

Superordinate name: - . . . Basic. level
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stimuli was confirmed; responses of same, when same was defined to
mean physical identity, were unaffected by priming with the superordinate
category name but were significantly facilitated by advance presentation
of the basic tevel name.

The design for analysis of the groups who received the color photo-
graphs was a two-way ANOVA (Primed-unprimed x Category) per-
formed separately for the same and different responses and separately for
the groups primed with each level of category name. As in the case of
the line drawings, pseudo Fs were computed. Reaction times for the sasme
responses are shown in Table 6. There were no significant priming
effects for the group primed with the superordinate category name. For
the group primed with the basic level name, the effect of priming was
significant—F'(1,9) = 6.83, p < .05—as it was for the subordinate
name—F"(1,8) = 5.59, p < .05. In order to test whether the effects of
priming with the basic level and subordinate name differed significantly,
a three-way ANOV A was performed in which the variable Basic name~

subordinate name (a between-subject fixed effect) was combined with the
variables already tested. The effect for basic versus subordinate name was

not significant, None of the effects for different responses reached
significance. .

SUMMARY OF EXPERIMENTS 5 AND 6

The purpose of Experiments 5 and 6 was to bring together two lines '

of research: analysis of the properties of categories at different levels of
abstraction and analysis of the nature of the cognitive representation gen-
erated by the category name.

Experiment 5 showed the basic level name of an object to be the most
abstract name which could aid detection of a picture of the object in noise;
Experiment 6 showed basic level names to be the most abstract category
names which affected same responses under physical identity instructions.

In both experimental paradigms, subordinate names were no more effec- -

tive than the basic level names to which they were subordinate.

EXPERIMENT 7: OBJECT RECOGNITION

This experiment tests whether basic objects are first seen or recognized ¢

as members of their basic category (with additional processing required to

identify them as members of their superordinate or subordinate category). .

Subjects should be able to verify category membership in basic categories

more rapidly than membership in superordinate or subordinate categories. .
Subjects were presented with the photographs of objects used in the
previous two experiments and were asked to verify whether or not each -
was a picture of an X, where X was either a basic level, superordinate,

or subordinate name.
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This is the first experiment in this paper in which subordinate classi-
fications should elicit poorer performance than basic level classification.
Thus, this experiment is the first demonstration. that basic objects
i have greater cognitive primacy than subordinate as well as superordinate
; classifications.

Method

Subjects

Subjects were 45 students in an introductory psychology class.

Stimuli and procedure

Stimuli were the same color photographs used in the two previous experiments, Pictures
were mounted in the center of 12.70 x 20.32 cm white cards. The apparates and con-
. ditions of illumination were the same as described in Experiment 5.
¥ Subjects were told that they would hear the name of a kind of cbject and immediately
. thereafter would see a picture. The subject was instructed to press a response key
with the forefinger of his dominant hand if the picture was an object of the type
named, and to press another key with his nondominant hand if the picture was not an
object of that type. The object name was spoken 500 msec before the picture was
displayed. The stimulus remained in view until the subject had made his response. Reac-
tion times were measured from the onset of the stimulus to the response.

Each of the 18 pictures was presented twice per run, once preceded by a cosrect name
and once preceded by a false name. Pictures and true or false names were presented
in a different random order to cach subject. Subjects were instructed to respond as
rapidly as possible without errors. The complete set of names and pictures were presented
for three consecutive runs to each subject, The first two runs were considered practice;
reaction time was measured from the third run.

One group of 15 subjects heard the superordinate name and verified superordinate
category membership; a second group of 15 subjects verified basic level category member-
ship; and a third group of 15 subjects verified subordinate category membership, All of
the false names were taken from different superordinate categories than that to which the
- object belonged. Thus, for the picture of a chair, the false superordinate name might be
R fruit, the false basic level name apple, and the false subordinate delicious apple.

Resuits and Discussion

Table 7 shows the mean reaction time for verification of category mem-
bership for the three types of category name. A two-way ANOVA-—
Type of category name (a between-subject fixed effect) X Category (a
random variable) was performed on the reaction time data. Category was
treated as a random variable and data were analyzed by means of pseudo
Fs (Clark, 1973). True pairs and false pairs were analyzed separately.

The results of the analysis confirmed that there was a significant
difference between response times for the three different types of category
name. For true pairs: F'(2,8) =9.71,p < .01. A Tukey test showed that
basic level category names were faster than either superordinate or sub-
ordinate names and that superordinate category names were faster than
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TABLE 7 ohjects), the arrays are typically such that they can be grouped taxo-

“nomically only at the superordinate level. Thus, the representational
- stimuli used in sorting tasks are such that if the child were to. sort the
-objects into those of like taxonomic category, he would have to put to-
- gether such items as socks and shirt, or dog and cow. Children do not
’seem to have been asked to sort together objects belonging to the same
. “basic level category (e.g., several shoes or several dogs). We suspect
- this results from the fact that basic objects are 50 obviously the “‘same
‘object” to adults that a task does not seem to be a problem of categoriza-
10 an adult experimenter unless objects are taken from different
“level categories. :
development of classification skills is a complex topic. The nature
the task appears to make a great difference. Even children as young
VI appear 1o possess some working knowledge of superoi‘dinate
'egogies,_if recall of categorically related versus unrelated items is the
ent variable (Goldberg, Myers, & Perlmutter, 1974). And there
Mo doubt that some aspects of the logic of ‘categorization
pwith age (for example, Bruner et al., '1966; Inhelder & Piaget,
'vgotsky, 1962). According to the present theory of categoriza-
¢.nature of the stimulus array should make a great différence. .
crms: of - cue’ validity, ‘basic objects are those thsit -are the most. -
le and, thus, the generally most useful distinctionis to make in -~
-With respect to sensory-motor development, busic objects
u the first categories learned by means both of: visttal perception
SCNSOry motor interaction with the object.. With réspect to.imag

MEaN REACTION TIMES{MSEC) FOR VERIFICATION OF CATEGORY MEMBERSHIP OF OBJECTS

Type of name ;
Response type Superordinate Basic level Subordinaté %~

True 591 535 659 "5
Fatse 630 578 642 .0

subordinate. For false pairs: F'(2,6) = 6.35, p < .05. A Tukey test
showed that basic level names were faster than either superordiriate:d
subordinate names; however, for the false pairs, superordinates and su
ordinates did not differ significantly from each other., Error rate w
(2%) and did not differ significantly by condition. :
The basic hypothesis of the experiment was that objects cotil
identified more rapidly as members of their basic level calegory il
members either of their superordinate or subordinate category. Theré
clearly support that hypothesis. The nature of the additional proces
required for superordinate and subordinate identifications cannot by
tablished from the present experiment. We may speculate that after- den-
tification of the basic class of an object, superordinates are deti
inference from the class membership of the basic object -and 't
ordinates are derived from observation of attributes— additional ¢
needed to perceive the basic object— which are relevant to subor Y. mot {
distinctions. That processing is not identical for superordinate ‘ar “basic objects are the mOst_ inclusive categories -fo :
formed; if children. encode the world by:images

ordinate identifications is indicated by the significant differeénc be pat-he-lormed; 1t ck /
responses to those types of name for the true pairs. T - representations before they encode more symbo
- by Bruner et al., 1966). basi

EXPERIMENTS 8 AND 9: DEVELOPMENT OF CATEGORIE

There is a long tradition of research which indicates that young ch
and adults classify objects in different manners. When given instr
to “‘put together the things that go together,” adults tend to. puit thi
together taxonomically (e.g., objects that belong to the same categ
whereas young children are likely to sort on the: basis of ¢omple:
groupings-—associations, stories, chains, and other nontaXonomic
(see, for example, Annett, 1959; Bruner, Olver, & Gr_ee’nﬁ'_‘ d;
Denny, 1974; Garrettson, 1971; Goldman & Levine, 1963: The
1941; Vygotsky, 1962). The stimuli used in sorting tasks h et
be of two types: If abstract (e.g., geometric forms varying in. di
such as form, color, and size), they are typically presented i
has no structure {(e.g., each attribute occurs with all comb
others); if representational (e.g., toy versions or pictures 01
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The other group was given the same pictures, but in sets cross-cutting

the basic level so that taxenomic sorting would necessarily be at the usual
superordinate level. The 3- and 4-yr-olds received only two categories, . ;

and the task was administered in the form of oddity problems: the older

groups recetved four categories, and the standard sorting task and i 3

structions were used.

EXPERIMENT 8

While children below the age of 6 yr may have difficulty understaﬁdingj'
‘instructions in the standard sorting task (Bruner et al., 1966; Nash;:
Note 2), oddity problems can be comprehended at much younger:
ages {Gelman, 1972). Thus, in order to be able to include nursery schi

age children in the experimental design, the first experiment employed-afi *
oddity problem format. :

Method
Subjects

Subjects were 40 nursery school children, 40 elementary school children, and 20 adu
The children included 20 3-yr-olds, 20 4-yr-olds, 10 kindergarteners, 10 first- gra
10 third graders, and 10 fifth graders. In each age group, exactly half of the children:
males and half females, Mean ages at the time of testing, for each age group, respectivel
were: 3 yr, § months; 4 yr, 7 months; § yr, 7 months; 6 yr, 5 months; 8 yr, § months; ;
10 yr, 7 months. The adult subjects (six males, 14 females) were undergraduates.
participated in the experiment for course credit. B

Stimuli

Stimulus materiais were color photographs of animals and vehicles, Four ‘categ
of animals —cats, dogs, butterflies, and fish~—and four categories of vehicles—— ¢ars;
motorcycles, and airplanes—were used, Pictures were selected from the pool of 10-0
pictures of objects from which the pictures for Experiment 3 were selected; Fourpic
were used for each basic leve] category. Two sets of triads were used: one in’ W
pictures in each triad could be correctly paired at the basic level, and ane in-which )
could be correctly paired only at the superordinate level, o

To prepare the basic-level triad set, four pairs of pictures were composed Fii
basic level category yielding 16 pairs per superordinate for the four basic level categol
Pictures were paired, with the restrictions that each of the four available picnres per.b
level category be used twice and that the two pictures in a pair not. be. the: same
The third member of the triad was chosen from the other superordinate categor
following procedure: given that there were four pairs of pictures within each ‘basi
category, each of the pairs from the same basic level category was combined with-one
trom each of the four different basic level pairs of the other superordinate: Thus;
four pairs of cats, one pair was combined with a car, one with a truck,  ont
motorcycele, and one with an airplane. The four pairs of fish were combined
ent car, truck, motorcycle, and airplane, This procedure was repeated forall eig
yielding 32 different triads. .

To prepare the superordinate triad set, each picture from. a basic level categ
pared with one picture from each of the other basic level categories within' |

. supererdinate. Thus, each car was
Again, the restriction was used t

-~ bined with one member from th
described for basic level pairs,
_the basic level and superordinat

‘participated in the entire experiment as outlined above, B

SOrts was. 99, and for 4 yr and older, basic level sorts were perfect, P

fa’rm;alj'ce._wa's considerably-lower for the youngest i'a\‘gég T
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paired with ene train, one motorcycle, and one airplane.
hat the two pictures in a pair not be the same color.
"This procedure vielded six sets of four pairs for each superordinate. Each pair was com-
¢ other superordinate category according to the procedure
There were 48 triads in the superordinate set. For both
e sets, alf pictures were used an equal number of times.

< -Procedure

For the two nursery school groups, triads were presented to the child, one at a time. The
__.t'hrc_e pictures were put on the floor, and the child was told to put together (point to) “the

“two'that are alike, that are the same Kind of thing.”” After the child had gone through the

titirg set, the last six triads were shown to the child, one at a time. He was reminded whichy
Wo' pictures he had put together and was asked why they belonged together. If the child
alée‘any:_reason other than a taxonomic one, he was asked if there were any other téason
why.the two pictures belonged together. Triads were presented in a different random order
each subject, and the order of pictures within triads was shuffled between subjects.
Half the subjects in each age group {10 subjects) performed the task with the basic fevel
et-and “hdlf with the superordinate set. The nursery school- childfen amd the ‘adults

ecause a-ceiling in correct sorting
of both basic leve]l and superordinate pairs had been reached by age four, and because
 Geilifig:in giving taxonomic reasons for sorts for the basic level had also: been reached
Y, ape:four, the other subjects (elementary school children) were Tequired 10 sort onfy six

mly chosen superordinate triads, for which they were asked to give the reason for

Results and Discussion -
e results were clear. At all age levels, basic level Sorts ‘weré

ally perfect; for the 3-yr-olds, the percentage ‘correct:for bas

Tevel - .

Per-
: - however,
ts“of the triads which could only. be pair rordinate
vt olds, 55% correct; 4-yr olds, 96% corr
e were no sex. differencés; data for ‘both'se
mbined in the analyses reported. A'threesway ans
NOVA) wasperformed on ‘the. pairing:responses. f
ween-subject factors were Grade (3-yr ]
ype of category (basic or superordinat
sted within ‘Type of category. T
entage of correct responses. The effect

f”c':‘a-teg'orj(:fandﬁ_the-_ir_uerae ion‘bet
fon that basi¢ level S
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been produced by chance but correct names had to be generated from
an infinite set of linguistic responses), correct names were compared for
he animal and vehicle categories. As already reported, there were no dif-
rences in percent of correct sorts between the animals and vehicles; how-
rer, as Fig. 2 shows, animal pairs were named correctly far more often
vehicles at all age levels except the youngest, in which names for
hoth were poor, and adults, in which names for both were perfect. The
gnificance of this finding was tested by the Sign test (correct responses
% animals versus vehicles for each child). Separate analyses were per-
ed for each age level. The difference between animals and vehicles
ot significant for the 3-yr olds or adults but was significant for all
age levels: 4-yr olds, p < .035; kindergarten, p < .004; grade I,
004: grade 3, p < .016, grade 5, p < .016.

ummary: Pictures of objects classifiable into basic level categories
classified in an -adult taxonomic manner by children at all ages,
g 3-yr-old children. Only the sorting of superordinate level objects
ke usual improvement with age. Evidence was presented that
Sults are not simply due to difference in knowledge of names
and superordinate level categories.

which even small children will classify in the same manner as adults.
Basic level sorts are equally easy for all age groups; it is only
superordinate level sorts which improve with age. '

Not unexpectedly, the main effect of Grade was also significant:
F2,54) = 209, p < .01, The effect of taxonomy (animal or vehicle) was
not significant—F(1,54) = .49, ns—and no interaction other than that
between Type of category and Grade was significant. A Tukey test
confirmed that 3-yr olds performed significantly worse than either 4-yr-
olds or adults, while there was no difference in performance between: th
latter two groups.

From the results of the sorting alone, it might be argued that t
findings are simply a function of language development; that is, il
children learn the names for basic level objects before those for sup
ordinate categories, and that items are put together when the child kng
they have the same name. Two pieces of evidence from the present stu
argue against such an interpretation. .

Subjects’ reasons for six of their sorts were obtained for ali
levels. These reasons were classified into taxonomic reasons (gi
the name of the two items placed together) and all other reasons
as giving attributes or autistic responses. To demonstrate the fail
naming to account for sorting results, results for percentage of cor
names for superordinate sorts are shown in Fig. 2. Adults are om
because they were perfect in both sorting and naming,

Two points are made clear by Fig. 2. For all ages, correct sort
were superior to correct namings. (This was true also for the basic
names at the youngest age; correct sorts for 3-yr olds were 99%, cof:
names-65%; however, a ceiling was reached for basic level names by
four.) Since a difference between sorting and naming could concei
have been due partly to guessing (correct sorts could sometimes-h

EXPERIMENT 9

ment 8 used a simplified oddity problem format in order to create
ti,gful task for 3- and 4-yr-old children. However, in most previous
4 different serting procedure has been used. In order to use a
irectly comparable to that of previous studies, and in order to have
ficult enough to show sorting differences for children older than
cond study was performed which was based on the same logic
ent 8, but which used a standard sorting format. :

Method

00 —

8o ¢ were 64 children and 16 adults. The children were 16 kindergarteners,

vaders, 16 third graders, and 16 fifth graders. In each group, exactly half
¢ were males and half females. Mean age at the time of test, for each
ctively was: 5 yr, 7 months; 6 yr, 5§ months; 8 yr, 4 months; and 10 yr, 7 months.
JECTS (six males, 10 females) were undergraduates who participated in the experi-
s¢ credit.

¥
&G b l’ ®=—= Correct pairings ‘
j == Correc! nomes: animals
-G TR Correct names. vehicies
I

.y

40 - .
Deesrarets®™”

Meon percent correct responses per subject

—
I 5
eol-d -
-'A i
A, ﬂ,.'-"' materials were color photographs of objects in four categories. Three of the
] i | | | | were divided into superordinate and basic level classes: clothing —shoes, socks,
Nurs1  Nurs2 K ] ? 3 furniture —tables, chairs, beds, sofas; vehicles.~-cars, trains, motorcycles,

Grode ese pictures were from the same pool of pictures used in Experiment 3 and

F1G. 2. Correct sorting and correct reasons in the triads task of Experiment 8. n in the manner described in Experiment 8. In addition, another category,
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people’s faces, was added because of its intrinsic interest and attention attracting
qualities to children. This category was included in the sorting set in the same manner as
the others, namely, people’s faces —men, women, young girls, babies. There was reason to
believe that these pictures belonged to a taxonomy which contained more than .one
possible basic level and that the tendency to sort peoples’ faces together would be as
strong as the tendency to sort men’s faces, ete. together (Carey, DeVilliers, & De Villiers,
Note 3). The human pictures were intended to provide an impetus to the children to sort
both the superordinate and basic level sets taxonomically,

There were four sets of stimuli which could be sorted at the basic level and four sets
which could only be sorted taxonomically into superordinate categories. Basic level sets
consisted of one of the basic level catégories from each of the four superordinates. For
example, one subject might receive four shoes, four chairs, four men’s faces, and four
cars. Two subjects at each age level received each basic level set. To form the superordinate
sets, each picture within the basic level sets was numbered arbitrarily 1, 2, 3, or 4. For a
set, all of the like numbers were combined. For example, one subject received shoe 1,
sock 1, shirt 1, pants 1, table 1, chair 1, car 1, etc. Two subjects at each age level re-
ceived each superordinate level set.

Procedures

The pictures in a set were shuffled and laid in front of the subject in random order. In-
structions were: *'Here are some pictures. (The experimenter called the child’s attention
to each picture by pointing to each in turn.) Put together the ones that go together, the
ones that are the same kind of thing,”” The child was encouraged to include all of the
pictures in his groupings. If his first sort was not taxonomic, the pictures were returned to
arandom order and he was asked if he could find another way to put them together. When the
child had finished each sort to his satisfaction, he was asked why those pictures went
together,

Results and Discussion

A child was considered to have sorted taxonomically if either his
first or second sort was broken into four groups of four pictures corre-
sponding to the four categories built into the stimuli. The pattern of re-
sults was very similar to that obtained in Experiment 8. As in Experiment
8, there were no sex differences. For the basic level categories, all but
one child in kindergarten and ali but one child in the first grade sorted in an
adult taxonomic fashion. For superordinate level sorts, however, only half
of the children in each of those grades sorted taxonomically. All of the
children in the older group (grades 3 and 5) and all of the adults sorted
taxonomically for both basic level and superordinate sets. Because the re-
sults for kindergarten and first grade were identical, those two groups were
combined for a X2 comparison of the difference between basic level and
superordinate sorts. Results confirmed that for this group, basic'level
sets were sorted taxonomically significantly more than superordinate sets
X? (1) = 3.64, p < .05. Thus, as had been the case for the oddity
problems of Experiment 8, children of all ages were virtually perfect when
sorting the basic level stimuli, and only showed the usual developmental
trend in sorting the superordinate level categories.
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FIG. 3. Correct sorting and correct reasons in the sorting task of Experiment 9.

The children’s reasons for their sorts were divided into taxonomic and
nontaxonomic reasons following the procedures of Experiment 8. The
comparison of taxonomic sorts and reasons is shown in Fig. 3. The pro-
duction of taxonomic reasons lagged behind taxonomic sorting responses.
Separate X? tests were performed for grades kindergarten apd 1 anfl for
grades 3 and 5 for the difference between the number of children giving -
taxonomic reasons versus the number giving taxonomic sorts. Both tests
were significant: for the younger group, X* (1) = 18.66, p < .001; for

_the older group, X% (1) = 3.79, p < .05. In the present experiment, the

probability of correct sorting by chance was extremely small (unlike
the one-third correct guessing probability for the triads of Experiment ?3).
Thus, the difference between taxonomic sorts and taxonomic reasons in-
dicates that the sorts were based on principles other than simple knowledge
of the category names.

In summary: For a traditional sortmg task, as well as for the oddity
problems of Experiment 8, even kindergarten children sort in an adult
taxonomic manner when given categories which can be sorted at the basic
level. Developmental changes in sorting occur only for sets which can be
grouped solely at the superordinate level.

DISCUSSION OF EXPERIMENTS 8 AND 9

Children can sort into basic level categories at the age of 3 yr for
an oddity problem procedure, and at the age of 5 yr fgr a sorting pro-
cedure. Basic level sorting is independent of superordinate sorting and

“independent of the reasons given for the basic level sorts. Both super-

ordinate sorting and reasons for sorts develop with age. Because basic
level sorting was already at ceiling at the earliest ages studied, it was
not possible to éxamine sorting of subordinate categories. It seems unlikely
-that sorting of subordinate classes will be performed earlier than sorting
‘of the basic level classes to which they are subordinate; however,
such a demonstration is left to future research.
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Because sorting into basic level categories is, by the nature of basic
level objects, overdetermined, the present experiments do not distinguish
among the possible bases on which children may have performed their
sorts. In fact, in light of the present research, it would not appear
to be a fruitful approach to ask whether children classify on the basis
of form or function or attributes or category names or ‘‘similarity” or
any other single criterion. (Nor does it appear fruitful to debate whether
form or function is more primary in children’s learning—e.g., Anglin,
1976; Nelson, 1973.) A consistent finding of the present research
project has been that these factors are not independent. Children are
probably engaged in learning the co-occurrence contingencies of their

environment and probably categorize on the basis of their knowledge

those contingencies. Fxperiments 8 and 9 are a first step in demonstrating
the primacy of basic leve] categories in development; further specification:

of the complex processes by which environmental structure (and adua

categorizations) become internalized in children requires additional re-
search. '

EXPERIMENTS 10, 11, AND 12: IMPLICATIONS FOR LANGUAGE

It would have been possible to begin our study of basic object
by an examination of language. For example, Berlin {see Berlin et .ql,
1973) used linguistic criteria to define generic (basic) level catego s
in plant taxonomies. L

The present theory of categorization has a number of implications
for language. First, in most situations, the distinction for which a lexical
item is needed should be a distinction encoded by a basic level name. Th
object names at the basic level of abstraction shouid be the na
which objects are most generally designated by adult speakers
language. Experiment 10 tests this hypothesis. Second, basic level n
should be the first linguistic Tabels for objects acquired by the chil
hypothesis is tested in Experiment 11 by use of the developmerit
linguistic protocol’s of Roger Brown's Sarah (Brown, 1974). Third,
language lacks taxonomic depth in domains of concrete ebjects, it car
be predicted that basic level classes will be present and that il_t-' il
superordinates and/or subordinates which are lacking. Because enviro
ment and culture partially determine the attributes on which basic. ¢at
gories are structured, such a hypothesis is difficult 10 test. It jol o}
sible, however, to test the hypothesis in a limited manner by a:s
some object taxonomies in American Sign Language of the Deaf,
guage spoken (signed) by people sharing the same basic material cu
with speakers of standard English. This test is performed in Experiment

Subjects

Stimuli and Procedures

:-of Table 1. There were two parts to the experiment. In the first part, subjects named Fhe
‘pictures; in the second part, we verified that individuals from the same subject population
- did,in fact, know the superordinate and subordinate names.

“(a total of 27 items per subject); and one in which all pictures appeared ‘(a total of 54

BASIC OBIECTS IN NATURAL CATEGORIES

EXPERIMENT 10
Method

Subjects were 130 students in psychology classes.

Stimuli were 6.35 x 8.89 cm color pictures of all of the objects in the nine taxonomies

bjects were instructed first to leaf quickly through the entire packet of pictures, then
fo-turh back to the first page and go through the packet again, this time writing
inder each picture, the name of the object. (Complete instructions are available in Rosch
¢ ; Note 1),
Ten-copies of each picture were used. The prints, in plastic envelopes, were’ insérted
the pages of a packet on which subjects wrote the names. Three types of packet were
ed: those in which one picture from each superordinate category appeared -(a total - of
ine ftems per subject); one in which one picture from each basic-level category appearéed

ems per subject). These represented three different contrast sets; one in wh_ich the s"u‘p_er-
rdinate name was sufficient to identify each item from among the others; one iniwhich:the - .
upposed basic level name was needed to jdentify cach item, and, one in which only. the .
nate nrame would distinguish each item‘from the others. - R :

total of 10 subjects named each item; t-hi_s meant tha_t o totéﬂ._of EGI_E\;ij_’qc'ts_ __n'zint_le_d S
n.the superordinate contrast sets, 20 subjeets in the basie level 'co_ntrja_,_st;-se ,and:

he statement under each, **This is an X wheré X was the.cor
half of the pictures and an incorréct superordinate name for ha
hecked “True,”™ “False,” or* Don"t ki i
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TABLE 8 TABLE 8

T¥PE OF NAME GIVEN IN FREE NAMING OF PICTURES ONCRETE NOUNS USED IN STAGE | OF [LANGUAGE ACQUISITION

Type of name given Taxonomic level of word used

Contrast set Superordinate Basic fevel Subordirate Superordinate Basic level Subordinate
Superordinate 0 - 532 5 Tokerns® Types” Tokens Types Tokens Types
Basic level 0 - 533 4 L
Subordinate 1 © 530 5 Nonbiological

: 0 0 13 6 0 0
There are two possible claims that these results might be artifac g g ; 1: 3 3
linguistic facts other than level of classification. One claim is rel 5 1 oF 18 4 !
word frequency. It may be suggested that what are here called basi 0 0 75 16 J 1
names are simply more frequent than superordinate or subordinate 0 0 50 11 3 2
and it can thus be argued that, in this name production task,
simply replied with the most available (frequent) word for that Biological*
While word frequencies are not obtainable for the subordinate 0 0 0 0 0 ¢
(because they are generally phrases, not single words), word freq 19 o 0 0 0 0
were available for superordinate and basic level names in five taxon i3 (I 0 0 0 0

In nine of the 15 cases of superordinate~basic level compariso
superordinate name actually had a higher word frequency than th
level name; however, in these cases subjects showed no greater ten
to name with the superordinate than in the cases where the basi
name was more frequent—in both situations, as shown in Table:
tendency to name with the superordinate was virtually nonexisten

The naming results might also be attributed to the subjects’ lini
ignorance. Subjects simply might not know the correct superordiy
subordinate name. The second part of the study tested this po
For superordinate names, there were no errors at all in any of th
false judgments. For the subordinate level identifications, for t
biological categories, 16 of the 18 pairs (32 subordinates out o
ceived errorless identification. For the biological categories, the
confusion with oak and maple trees and errors with all the fisk
three birds were distinguished with no errors. Thus, the overwhs
use of the basic level name can not be attributed to ignorance of
designations for items at other levels of abstraction.

In summary: There was virtually total agreement in the use
level names for 54 objects from nine taxonomies. It was sho
these results were not an artifact of word frequency or lack of know

n count is the total number of utterances of any word of that classification: the
the number of different words in the classification which were used.

shown as superordinate matches Table 1 but is the level shown to be the basic
ogical taxonomies in the earlier experiments.

me well documented case history was taken for analysis; the
or the spontaneous speech of Sarah (Brown, 1974). The corpus
as 2-hr weekly reqordings of Sarah’s sponmtaneous speech
initial period of language acquisition (all of her utterances
see Brown, 1974, for definitions of the stages in child language

ers read Sarah’s protocols. All utterances of an item in any
ne superordinate taxonomies previously studied were re-
épetitions of an adult’s utterance or of Sarah’s own utterance
cluded. These utterances were classified as superordinates
ordinate term itself or any synonym); basic level (any word
e level of linguistic contrast as the basic level items in Table
e, 1969, or Rosch & Mervis, 19785, for definitions of linguistic
or as subordinates (any term on the same level of linguistic con-
subordinate terms in Table 1).

s of the study are shown in Table 9. Results were sufficiently
o render statistical analysis unnecessary. Both in total num-
grances of any word in a classification and in number of
rds in the classification uvsed, basic level names were es-
only names used by Sarah in Stage 1.

EXPERIMENT 11

This experiment examines the hypothesis that names at the ba
should be the first concrete nouns acquired in the language develop
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- sign or sign combination was used (as in the spoken English), and those
categories which did not appear to be coded at all in ASL (e.g., were
communicated, if at all, by a lengthy explanation or by finger spelling

- of the English word). In computing the results, a consistent sign or

sign combination was considered to exist if any one of the four inform-

anis thought it .existed.

The results are shown in Table 10. Because there were different num-
bers of categories at the different levels of abstraction, percentages of the
possible terms are shown. A one-way ANOV A was performed for the
difference between the percentage of superordinate, basic level, and sub-
ordinate signs for the nonbiological taxonomies. The six nonbiological
categories served as the random variable in the analysis. Results were:
F(2,5) = 16.37, p < .01. A Tukey test showed there were a significantly
greater percentage of signs at the basic level than at either the super-
ordinate or subordinate, and that there were significantly more signs at the
superordinate than at the subordinate levels. Although there were too few
biological categories to analyze statistically, it is clear that, as was the
case for hearing subjects, the supposed superordinate appears to be the
basic level for these taxonomies.

The present experiment confirmed that, in one language which lacks
some of the terminology for concrete objects which exists in standard
English basic Tevel terms were almost as common as in English, whereas,
superordinate and subordinate terms were significantly less common.
Thus, this study demonstrates in a limited way, the primacy of lexical
items for basic level categories m language.

In addition, the present study raises a more general issue. Why does
standard English need designations for superordinate and subordinate
categories for those domains in which ASL does not? Why  are
hierarchical classification systems found in language at all? A more de-
tailed analysis of classification and use of language in the deaf community
using ASL may provide clues for the more general question. In addition,
examination of taxonomies in other languages (when possible, in historical

This was not an artifact of simple word frequency. More than four
times as many basic level terms which had lower frequencies than their
superordinate occurred in Sarah’s protocols than basic level names which
had higher frequencies than the superordinate. (If adults use primarily
basic level terms in talking to children, that SUpports our argument.)

Additional support for the primacy of basic level names in children’s
acquisition of concrete nouns comes from a study of the names given
by children for the pictured objects used in Experiment 10. Thirty 3-
yr-old children were each asked to name nine of those pictures. Of the
total of 270 names given, only one item was not a basic level name, Al- .
though not all of the names provided by the children were correct,
errors were not words at higher or lower levels of abstraction than :
the basic; they were basic level names for objects other than those pic- |
tured—for example, the grapes were frequently called blueberries.

In summary: For one intensively recorded case study of language ac
quisition, it was found that essentially all of the child’s first utterance
of concrete nouns in the nine most frequent categories of such nouns in
English were at the basic level of abstraction. Furthermore, voung chil
dren, like the adult subjects in Experiment 10, used basic level name
almost exclusively to name objects in pictures.

EXPERIMENT 12

This experiment examines an issue dealing with language function
and evolution and is therefore quite speculative. The hypothesis is
that basic categories are the most necessary in a language. If that is the
case, when taxonomic depth is reduced in some domains in some lan-
guages, it should be basic leve] objects which will be coded and names
for superordinate and/or subordinate categories which will be lacking.

Although deaf Americans live in the same environment of concrete ob:
Jects possessing the same correlational structure as do hearing Americans,
their sign language appears to have fewer fixed signs for concrete objects
than does spoken English. This appears to be due to the capability in
Sign for other forms of communicative elaboration (see, for example,
Klima & Bellugi, 1975). Thus, American Sign Language of the Deaf
(ASL) appeared to be an ideal case on which to test our hypothesis.® -

The study was performed by the fifth author, herself a fluent speaker
of ASL. Four informants were used: three deaf individuals whose native
language was ASL and one hearing linguist fluent in ASL. Informants
were interviewed extensively concerning the existence of stgns for the
items at each of the levels of abstraction in the taxonomies in Table 1. An
effort was made to determine those categories for which a consistent

- TABLE 10

PERCENTAGE OF ITEMS HaviNGg CONSISTENT SIGNS OR S16N COMBINATIONS IN ASL

Taxonomic level

Category type Superordinate Basic level Subordinate

Nonbiclogical 33 90 8
Biological® 100 \ 22 0

* It should be noted that ASL is a true language of its own. It is not simply English-
translated into signs. English words can be finger-spelled, but this is not a part of ASL:
(Kiima & Belfugi, 1975). :

® The level shown as superordinate matches Table | but is the level shown to be the basic
level for biological taxonomies in the earlier experiments.
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depth) might prove extremely enlightening; from study both of occurrences

of taxonomic depth in languages and of the evolution and degeneration.
of taxonomic depth, we may gain a great deal of knowledge of the.

functions and development of ianguages.

The preceding three experiments demonstrate that the names of cate- .

gories shown to be at the basic level of absiraction are the names which
are most used by adults, which are first used by children, and which

appear to be the names most necessary in a language. Of course the ex-
istence and use of those lexical items is itself an important factor in

cognition, but that is a different issue.

PART lll. GENERAL DISCUSSION

The categorizations that humans make of the concrete world are nb’t :
arbitrary, but rather are highly determined. They are determined, in théf
first place, because the perceived world is not an unstructured total
set of equiprobable co-occurring attributes. Unlike the artificial stimulus
arrays typically used in concept identification research, the material ob-.

Jjects of the world possess high correlational structure. Categories are
determined, in the second place, because, in so far as categorization occu
to reduce the infinite differences between stimuli to behaviorally |
cognitively useful proportions, the basic category cuts in the world shoul
be those which yield the most information for the least cognitive lo
Category cuts should provide the most inclusive categories which ca
follow the correlational structures perceived in the world. Basic objec
are the categories at the level of abstraction for which the cue validity
categories is maximized, Categories at higher levels of abstraction ha:

lower cue validity than the basic because they have fewer attributes

in common; categories subordinate to the basic have lower cug vl
than the basic because they share most attributes with contrastm $
ordinate categories. s
The four experiments performed in Part I of the study expl'ore
of the interrelated aspects which make up the correlational structure.
objects: clusters of co-occurring attributes common to the category,. s
quences of motor movements common (o typical use or interaction
the object, objective similarity in the shape of the object; -and ldent
fiability of an average shape of objects in the class. For all-of the
onomies studied, there was a level of abstraction at which all of thé;
factors co-occurred and below which further subdivisions add ]
information.* '

stract objects. To the extent to which categories are not concrete, the averajl-
object and the motor programs for using it may not be necessary concomm :
attributes and functions of the object. This is true of concrete objects used abstigetly’

BASIC OBIECTS IN NATURAL CATEGORIES

The eight experiments performed in Part 11 explored implications of the

_.concept of basic objects. Two major implications were economy of repre-

sentations and the general usefulness of categories. In experiments on

visual detection and priming of classification, the basic level was shown

to be the most abstract level at which perceptual identification of an

‘object could be aided. An experiment on the verification of category

“membership of pictures of objects indicated that objects are first seen

.and recognized as members of their basic category. Children were shown

1o sort basic objects taxonomically even at ages where other stimuli

“have failed to elicit such classification. Basic object names were shown to

:-b'e the most used in language by adults, the first used by children

.developmg language, and the least dispensable in a language possessing
éwer lexical items than standard English. The varied techniques used

-to smdy levels of abstraction in natural categories converged to demon-
‘strate the importance of basic categories. All the studies agreed con-
~cerning the level of abstraction at which basic categories were formed.

. One ma_]or issue which these studies raise is the extent to which
ture is **given’’ by the world versus created by the perceiving organ-
{sm.. Such questions can be discussed on a number of levels. In the first
the . present research is empirical and not intended to be related
~of the classical issues of philosophy Our clain ‘that ‘there is.
ture **olit there™” in the world is not a metaphysicat clalrn about” the-;
ence of a world without a knower, but an ernplrlcal claim-which. ins-
he knower Gwen a knower who ca,n percelve the compiex_
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some set of attributes, and that those attributes possess a correlational -

Hypothetical Potential Two Basic Level Taxenomy

. o 40

structure in the world, the state of knowledge of the person may differ § | Kowledgeable subject . @
from the potential provided by the world in that: (a) The person may be " 20T

ignorant of (or indifferent or inattentive to) the attributes, or he may § o - O
know of the attributes but be ignorant of their correlational structure, and % a

(b) He may know of the attributes and their correlational structure but i
exaggerate that structure, turning partial into complete correlations (as.
when attributes true only of many members of a category are thought

ts' such os rumber of attributes in common,

y ignore or exagger-
ate correlational structures, S

CE; OSupep Poteimial Pmelnﬁc‘ 5.“4‘3;
of as true of all members), Basic objects for an individual, subeulture; :% orainate  basicledel, - bosic levely - erdinle
or culture must result from an intreraction between the potential structure. §  riypolhetical Sirgle Bosic Level Taxonomy
provided by the world and the particular emphases and state of knowlege S
of the people who are categorizing. However, the environment places coti- E ; 20 —"
straints on categorizations. Human knowledge cannot provide correla- %:é_’ . knowledgeable subject
tional structure where there is none. Humans can onl ﬁg "

TE

i 1
Supergrginate  Basic level Subordinate

Ignorance and Knowledge of Existing Structure -

\ FiG. 4. Hypothetical one- and two-level taxonomies:
Different amounts of knowledge about objects can change 't .

classification scheme. Thus, experts in some domain of knowledge make.
use of attributes that are ignored by the average person. The case of gfe:
planes offers a good example. Airplane appeared to be the basiciley
for most of the students participating in our experiments. One subj

however, was a former airplane mechanic. His taxonomy was intere
The lists of attributes common to airplanes produced by most subjec
were paltry compared to the lengthy lists of additional attributes
he could produce. Furthermore, his motor programs as.a mechanic:
quite distinct for the attributes of the engines of different types of pla
Finally, his visual view of airplanes was not the canonical top a

images of the public; his canonical view was of the underside
engines. o SR

‘We can now discuss the possible reasons for __the:.'d-isp_an_ty'bethteri :
findings with biological taxonomies -gnd:_th‘Qs'e .-frq‘m an'th_l?:o_;}qloglca.

i linguistic data (Berlin, 1972). -On-the- one ‘hand -_bmlqglc‘:al--_tax-—l _
nomies might actually be of the type in which only one ‘fbg_sm _lej';’« -
oupi _is possible regardiess” of degree: of | : so---th_a_f_é te .
earlier ahthropological findings were in-err It § such._a;-cgn-
‘ ntion is the fact that when one examir any genus.

We used this subject as an informant (in the anthropological sense);
differentiation of airplanes was not infinite; he considered a single an;
engine Cessna to be quite similar, and he thought that they
probably constitute subordinate categories. Furthermore, he considered
airplanes as a whole more similar to each other than different
vehicles are to each other, He couid take the role of the average, persen
and list attributes common to all airplanes, and could imagine an av
airplane shape from the outside. ' S

Thus, categories such as airplanes can have differing sets pf ¢
tional structures, depending upon the degree of knowledge of"the ne
ceiver. A hypothetical taxonomy of this type and of a pot Y
level type are graphed in Fig. 4. In this figure, basic level

are depicted as elbows in graphs of common attributes, motor mov
and shapes.
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Thus, biological taxonomies are probably of the type in which two basic
level groupings are possible, but our city dwelling subjects appeared
to be ignorant of the attributes characteristic of the generic level bio-
logical categories in their environment.

The effects of expertise on classification requires systematic study, We
believe that for all taxonomies there is a level below which further
differentiations cannot form basic level categories because, no matter how
great the frequency of use of the objects or degree of expertise, there
simply is not a sufficient number of attributes to differentiate objects
below that level. Thus, for any taxonomy, there should be a level at
which the attributes common to objects which are added by further dis-
tinctions will be outweighed by the attributes which the newly dis-
tinguished classes share with each other. When a further distinction re-
duces rather than increases the cue validity of categories at the new Jevel
of classification, that distinction results in subordinate categories rather
than new basic level categories. The only way in which distinctions which
are basic level classes can be added indefinitely is to redefine the total
set whose structure is at issue to include only the narrowest class under
consideration. Thus, Phillips-screwdrivers-1 -in.-long and Phillips-screw-
drivers-Ya-in.-long can be basic level classes if the total set (the universe
of discourse) is defined to include only very short Phillips screwdrivers.
While this may be a way to characterize the classification system of a
specialized machine, it does not seem to be a reasonable way to
characterize the cognitive reorganization which takes place in a human
mind with increases in expertise. Both theoretical formulation of the
change in knowledge structures resuiting from a gain in expert knowledge
and empirical studies of the knowledge structures of experts are
needed before this question can be discussed intelligently.

One evident aspect of expertise is that the: expert’s knowledge is
probably often confined to specific parts of a taxonomy, thereby, creating
unevenness in the expert’s categorization of that taxonomy. One can easily
imagine a poultry farmer for whom chickens and turkeys (and/or sub-
ordinates of these birds) are basic level objects but for whom the rest of

the bird class remains undifferentiated. One can imagine an antique furni-
ture dealer for whom Chippendale and Hepplewait chairs are basic level
objects, but for whom kitchen and living room chairs, in the average
house, are as undifferentiated as for our subjects. Indeed, differentiation
of mammals (but not birds, fish, and other major divisions of animals} into
basic level objects can be observed in our own culture which is more
knowledgeable about mammals than other animal classes. This may be
why mammal is infrequently used by English speakers; mammals are
thought of as members of their basic level classes and are called by their
basic names. The names of mammals are one level in the taxenomy lower

than are the basic level classes and names for other major animat
classifications,
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Exaggeration of Structure: Prototypes

Any person or culture may exaggerate exist‘ing structure so that attrib-
utes, motor movements, and shapes characteristic of only some‘ rr'lembers
of a category may be thought of as though they were characteristic c:jf all.
By such a mechanism, the basic category cuts in the wo_rld are. maSe tg
appear even simpler and more structurec} than they are in reahty'.. uch
simplification may occur through the codlr}g ‘of categories In cogfuuon in
terms of prototypes of the most characteristic rnemberfa of the Cdtt?gory.
Thus, even when correlational structure in the worlc_l 18 ‘only part_tal, or
when attributes are continuous, categories can be maintained as discrete
by their mode of cognitive coding. . .

At this point, we can comment on the relatlons'hlp betweeq the p‘resent
research on the taxonomic structure of categories and earlier researcFl
on the internal structure of categories and coding in terms of‘ prototypes.
There is considerable evidence that some natu.ral categories are con—_
tinwous rather than definitively bounded cnﬁiues (see Lalfoff, 1972;
Rosch, 1973; Zadeh, 1965). Some natural, continuous categories scem to
“be structured cognitively into items whigh differ. in their degree of proto-
typicality—that is, in the degree to which the .1tems match a‘:lear lease?
~or good examples of the category (see Rosch, in press, for summary o
evidence). ' o

Rosch and Mervis (1975) have shown that thc_a more an lter_n is judged
to be prototypical of a category, the more attributes }t has in common
" with other members of the category and the fewer attributes in common
with members of contrasting categories. This finding was demonstratgd
for natural language superordinate categories., for r}atural language basic
level categories, and for artificial categories in which the amount of ex-
perience with the items was controlled. Thus,. prototypes of categories
. appear to follow the same principles as basic catfzgones. Prototypss
appear to be just those members of a category which most. reflect the
" redundancy structure of the category as a whole. Categorles-form tg
maximize the information-rich clusters of attributes in the environment
and, thus, the cue validity of the attributes of categorl'es: Prototyp?s of
categories appear to form in su.ch a manner as to maximize the clusters
- and cue validity within categories.

Given these assumptions, we can Tow interp_ret some apparently
anomolous data. In Experiment 1, the attributes hsteq by subjects and
verified as true of the category as a whole by the judges, were not
true for every example conceivable of the category. A reasor}ab_le ex;
planation for this finding is that subjects and Jques were thmk{ng 0\
prototypical category members when making the Judgments: Attr%tf?llrattjs
that apply to prototypical members need not be true of all items c1a§§1 a 5e
as members of the category. The experiments of Rosch and Mervis (1975)




434 ROSCH ET AL.

support this view, They asked subjects to list attributes for 20 members
of varying prototypicality from each of six superordinate categories. -
There were virtually no attributes common to all members of these super-
ordinate categories. However, the five items rated most prototypical

within each category tended to have many attributes in common with each
other,

The exaggeration of category structure contained in the prototype makes
prototypes potentially useful in cognitive processes. Matching to a proto-
type in categorization would allow humans to make use of their knowledge

of the contingency structure of the environment without the laborious pro--

cess of computing and summing the validities of individual cues (Rosch
& Mervis, 1975). The imageability of prototypes of basic level cate-.
gories may provide additional advantages (Paivio, 1971). : :
Just as selective ignorance and expertise about categories creaté
unevenness in the categorizations within a taxonomy, variation in basic
level classes and coding in terms of prototypes undoubtedly creates un:
evenness in classifications within basic level categories. Objects nominally
within a basic level class may be sufficiently divergent from typical
members of the class that they may constitute a separate potential or
actual basic level category. For example, consider the objects =calle’d
bean bag chairs in English. These may have attributes, motor mov
ments, and shapes in common with each other and sufficiently different
from those of typical chairs that bean bag chairs are thought of asa
basic level category separate from and on the same level of abstra_.;’-ﬁdn
‘as chair. The same is very probably the case for atypical members of
biological categories. Although bird, fish, and tree were basic level ¢lasses
for our subjects, members of these classes such as penguin, lobster; and
palm tree, undoubtedly constitute classes differentiated from the .basi
level categories as a whole. Thus, while a typical looking chair or
bird may be perceived and recognized first as a member of the:b
level class chair or bird, a sufficiently deviant member is probably pe
ceived first as a member of its individual class (e.g., bean bag cha
famingo). One obvious implication of this is that deviant items shoul
be verified faster for their “‘subordinate’ name than for the name of 1
basic level category to which they are allied. Other implications concern
the name that will be used in a free naming situation such as that in Ex-
periment 10 and the name first learned by children. ' '

Universality of the Principles of Cartegorization

From the beginning of the present paper, it has been implied that th
is a study of universal principles of categorization. But what aspects of
the theory are intended to be universals? The content of categories should
not be. It has been argued that categories reflect both real world cot
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lational structure and the state of knowiedge of that structure of the people

doing the categorizing. Since the structure of the environment differs

-greatly in different parts of the world, one expects the categories of

different cultures to differ. In addition, interest in and knowledge of
attributes and their correlation for specific domains differ among cultures,

~subcultures, and individuals.

‘It is the principle of category formation that is claimed to be luniversall.
On the most general level, categories form so as to be maximally dif-

‘ferentiable from each other. This is accomplished by categories which

have maximum cue validity—i.e., categories that have the most attributes

-'-:c‘ommon to members of the category and the least attributes shared
“with members of other categories. While specific principles such as com-

mén motor movements and shapes apply only to concrc?te objects,. this
mb'st general principle may be applicable to other domains as well. For

“example, the principle is similar to a recent aqc‘ount of ho_w v.isu_al ﬁgl}res
‘are ‘segmented into parts (Palmer, 1975), and it may.prowde ms;ghts into
*howr-the stream of experience becomes segmented into events. .

- In summary: The correlational structure of the enyirqnm_e_nt_, modified
by selective ignorance and exaggeration of the attributes and structure

f that environment, are mirrored in categori_zati_qn Syster?s.;_s.egm@m;fmqp _
"iperience oceurs to form basic levels W_ht_ch_ mg{.xir_r_nzq ._tljlg-dlz;ffgr- :
éijj_ilfity of categories. For categories of concrete iject§", basi; ob_]_ects
& the most general classes at which attributes are predictable; objects

by hape; and at which classes can be :'ima'g'ef-d_}'B’gisiq:-"_ijects" “Sho.ull:d‘ :
enérally bé the most useful Jevel of classification. Universally, basic. -
ct categories should be the basic classifications made-during percep- -

coded, and most necessary in the. 1ar_1'gua'g_§__:of 'gaﬁy_ people

L APPENDIXT

Not’_e::Lo'\:ve:r levels are assumed to incl
els; only. attributes.new-to.a

- _Cl_at_hl?ﬁg :

of the class are used in the sameé way, objects can be readily identified .

he first learned ah’d.ﬁrst'na'medby.*g;t{tldf‘g‘:n,'and?the.-m_o_s-- cod‘ap?e,. D
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APPENDIX Il (continued)

APPENDIX | (continued) Bird (look at)

Note: Movements tallied for subordinate classes are the same ones listed:
in this appendix for the basic level unless otherwise indicated,
+'" indicates a movement which was tallied for the subordinate cl SS

that had not been listed for the basic level of that class. v
—" indicates a movement which failed to be tallied for the. subordm,

class which had been listed for the basic level of that class..

*Bird {look at) _

Tool Clothing Furniture
Hand: grasp Eyes: scan Eyes: scan Eves: scan_ :
Fingers: grasp  Hand: grasp Chair (sit on) pursue”
Hammer Pants (put on)  Head: turn look-u
Arm: extend Hands: grasp Body: turn squmt ,
Hand: big grasp Arms: extend move ‘blink
position  Back: bend back  Head: 'tUm"
Fingers: Feet: position position :
position Knee: bend Knees: bend Neck: tlp bac
Other hand: Leg: raise Arm: extend- _
position extend touch Spa-r_row-. .
Body: bend Foot: raise Waist: bend Eyes: scan.
Neck: bend extend Butt: touch pursue

. i Furniture
Tool Clothing Furniture Bird +: Tool Cloth:.ng . Waist: bend pursue
blade pockets comfortable tail :  Eyes: focus Hand: raise i B od —'1eg%' look up
sharp cloth four legs head g¢ o scan exten e wei ht look down
cuts two legs wood claws Arm: raise Knee: beﬂd re;(e? Sesgelg Head: pursue
edge Levis holds people— lays eggs Shoulder: twist Leg: raitsend Ba:tr;iig;teﬁ turn
wooden handle  blue you sit on it nests Elbow: bend u dffX ztend tean back filt back
Cross-cutting Double knit Kitchen chair flies Arm: lower and: €% REAL-LIFE Song sparrow
hand saw pants no additional chirps Hand: lower _ r-alsfas MODEL +eyes: focus
used in comfortable Living room chair eats wWorms Wnst tense Fmgers: E, é’ —head turn Field sparrow
construction  stretchy large and flies rm: up & Elbows: ben
Hack hand saw soft Sparrow —eyes: look up
.. . :pull u +feet turn ey e
no additional cushion }sjmall élr:;rf grasl; +legs touch _~head: 'uh back
Srown‘ ] pull up body: squirm
nznfdéft?gﬂ twist  Kitchen chair
Field sparrow’ Levis ~head: wm.
1o dditionall +toes: extend  Living room chair
o +butt: rotate +body: Slﬂk_
Double knit :
APPENDIX II pants L
s pullup
Examples of Motor Movement Sequences fingers: pu p_
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