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Abstract

This study, perform ed on children aged 5, 8, and 10, and
on adults, deals w ith conoeptual know ledge organization
usng a worl asociation task. Partcipants were
presented w ith conceptnouns at superordinate, basic, and
subordinate level. Their productions were coded
according t© 4 kinds of wlations: taxonom ic, them atic,
attributive, and evaliative wmlations. The follow ng
resuls were found at all the considered ages: a. not only
wer but alo superwrdhnate lvel conoepts elicit
attributive wlations; b. the producton of thematic
relations outnum bers that of taxonom i wlations thus
show Ing that there is no thematic to taxonom ic shift.
These results suggest a revision of the criteria on which
cognitive economy rests I know ledge organization that
will probabl lad to a mor complex view of the
cognitive econom y principle.

Introduction

M any m odels of conoeptual organization, fiom the
classical theory and is revised version, the binary
theory, to the pmototype and some connectionist
models, but not the exemplar models, rest on the
assmption that the cognitve economy principle
underlies both the storing and the mtreval of
conceptual form ation. A ccordingly, concepts are
defined by the propertes and the attrbutes that
establish their dentity asw ell asby their relationships.
&k is the hierarxchical omanization of taxonom ic
relhtions binding them together that allow s people t©
Infer the shared properties and attributes which m ake
the conceptualnetw ork coherent.

I this perspective, cognitive development is a
progression towards the ataiment of this
taxonom ically and hierarchically organized know ledge
stucture. During development children undergo a
them atic - t© - taxonom ic chift that is responsble for
their m astering their dealings w ith the environm ent.
This is possible thanks to a w ell stuctured know ledge
owganization that rests on the hiermarchical anay of
taxonom i rlhtions. Thus, cognitive developm ent
Tvolves the transition fiom a contextual or them atic
know ledge, based on the acguisition of recunent

properties of objects and events directly experienced,

o am ore abstract know ledge based on the taxonom ic
r=lations responsible forthe w ay objects and events are
grouped Into categories Lucariello & Nelson, 1985;
Lucarelb, K yratzis & Nelson,1992).

& is rmasonable to amgue, however, that also
Inform ation that is not necessarily inferred fiom the
hierarchical levels of concept plays a relevant le n
oonceptual omganization. E has been climed that
conoeptual know ledge is situated and contextually set
up (Tschacher & Scheder, 1999). T everyday life, at
different tim es, people perceive different obects n the
sam e spatial context. On the other hand, the same
object can be perceived In different spatial contexts
Barsmlou, 1993, 1999; Barsslou & Hale, 1993;
Barsalou & Prinz,1997).

T cognitive developm ent these argum ents lead t©
the questioning of the traditonal cognitive economy
principle based on the hiermarchical omganization of
conosptual know ledge. Som e authors have pointed out
that the kind of task given to children biases their
preference for thematic or tExonomic wlations
W eaman & Kosowsky, 1990; W axman & Namy,
1997) and that them atic r=lations sdll ply a ol In
both older chidens and adults' oonceptual
organization M arkman, 1989; Sell, 1992). Therefore
there should be no reason to suppose that children
undergo a them atic - o - taxonom ic shift, ie. that, w ith
age, the texonomic omanization of oonosptual
know ledge replaces them atic know ledge O sbome &
Calhoun, 1998).

M oreover, other appmaches assume that even
abstract nfom ation is grounded In peroception and
acton Barsabou, 1999; G lnberg, 1997; M andler,
1992; 1997; Smih, 1995; Smih & Heise, 1992).
How ever, these view s based on the 1ole of perception
and action 1n shaping conceptual know ledge dealw ih
difficulty wih superordmate level concepts, ie.
conecepts, as ‘anin al’, that do not refer to a particular,
concrete referent.

This sudy is ain ed at shedding som e lighton two
ponnts: a. does them atic know ledge concur w ih the
taxonom ic  organization of concepts I shapig
know ledge I children as well in adults, nstead of




osing is wlkvance? b. Can superordinate level
concepts, not rferring t© concrete cbEcts, convey
perceptual nform ation?

T orer o answer these questons, the follow Ing
hypotheses can be advanced :

1. Hierarchical Levels: if perceptual and action
views of categorization hold, superordnate Ilevel
concepts, not referring to concrete cbjpcts, should
convey not only abstact but also perceptually and
action grounded inform ation. A s their activation should
Twolve the activation of thelr exem plars, they are also
expected to elicit attributive relations Calkbnan, R epp,
M cCarthry, & Latzke, 1994; M arkman, 1985).
M oreover, the mhtions elicied by basic and
subordinate level concepts should e mor sin ibr t©
each other than those elicied by superordinate level
concepts as both of them rwefer to concrete objcts.
Therefore thelr actvation schould elicic manly
atirbutive and them atic relations.

2. Conceptual Relations: assum Ing the perceptual
and action view s of categorization, the perceptually and
contextually grounded them atic and attributive r=lations
should characterize not only children's but also adults’
conceptual organization. Therefore no thematic - to -
taxonom ic shift should occur.

These hypotheses w ere tested on children aged 5,
8,10 I experiment 1, and on adults n experiment 2.
Participants w ere given a word association task o be
perform ed on concepts at different hierarchical levels,
ie. superordhnate g. aninal), basic eg. dog), and
subordinate eg. hunting dog) level. The conceptual
relhtions produced by participants were classified as
taxonom ic, thematc, atrbutve, and evaluative
(Chaffin, 1992;1997).

Expermm entl

M ethod

Participants One-hundred and twenty middle class
children, 40 aged 5,40 aged 8 and 40 aged 10, living In
Bologna and the sunmounding area took part In the
study .

M aterials To mantain childen’s attention, only 9
conceptnouns were slkected, 3 superordhate eg.
fumiture), 3 basic eg. chair), and 3 subordnate level
oconoepts e g. high chair) . The basic levelw as defined
by the common shape criterion according to which
basic level concepts whose m em bers share a comnmon
chape are the most mclisive ones (Lassalne,
W imiew ki, & M edin, 1992). The superordnate and
the subordmate levels were defined respectively as
m ore general and nclusive and m ore specific than the
basic level. ATl the selected concepts werr countable
nouns.

Procedure The children were Interviewed, one at a
tine, n ther kindergarten or school. They were
presented w ith a booklet. On each page therre was a
circle and at its center there w as a conceptnoun. They
w ere asked to say and then to w rite on the circle from a
mInmum of5 toamaxinum of 10 associations to each
conceptnoun. The cicle was supposed t© prevent
children fiom producing chain-like associations. The
free association task, aleady used wih success also
w ith very young children Nelson, 1986; Sell, 1992),
was htroduced to the children as if twere agame. At
the end of the task, to better assess the mtended
m eaning of the produced associations, the experin enter
asked the children why they had said or writen what
they had said orw ritten for each produced association
and tEpe-recorded theiransw ers.

Coding The data were transcribed and coded by two
Tndependent judges ©% cases of disagreem ent solved
afterbrief discussion) , according to 4 differentkinds of
rhtons @) Taxonomic Reltons: hcliding
superordnate, sidbordhate, and co-ordate Elhtons:
eg. bid-animal, bidpanot, Spanow panot'. The
production of taxonom ic relations does not in ply that
children maser class nclusion Greene, 1994); B)
Thematic Reltions: ncliding spatal (hysician-
hospial), temporal pid-spring), action (gent, objct,
and action) bid-flies), fimcton (charto sit on), and
event relation when the child r=ported a whole story;
() A tdbutive R elations: ncluding partonom ic (chair-
¥9), propetty  (chairbrown), and m atter relation (chair-
wood); 0O) Evalative Reltions: cliding me@a-
Iinguistic evaluations (oculistT dont ke hin her) as
w ell as stereotyped associations pid-airplane).

The rwhatons that could not be included . the
prEvious categories, 2% of the relations produced, w ere
notanalyzed.

Data analysis and resuls

To test the hypothesis 1, the perentage of the 4
kinds of the produced relations w as com puted foreach
age leveland foreach hierarchical level (e Tablke 1, 2,
and 3). Three Conespondence Analyses were
perform ed In order to verify w hether, at each age level,
the distrbution of the fiequencies of the 4 groups of
relations varied across the hierarchical levels. Tn this
analysis, based on the chisquare test, the frequencies of
the produced =lations, from w hich a broad data m atrix
is derved, allow the identification of the w eight of the
different coded dimensions and their graphical
representation. O n the graph, the geom etrical proxin ity
of the poqnts show s the degree of thelr association and
the sin ibrity of ther distdbution Hair, Anderson,
Tatham & Black,1992;G reenacre & B lasius, 1994) .



The analysis on the wlations produced by 5 year
olds show s thaton the firstdin ension (explaining 85%
of the ol varance) superordiate lkevel concepts,
characterized by taxonom ic rlhtions, differ fiom
subordinate whtions characterized by thematc
rlations. On the second din ension Eexplaining 15% of
the variance), atrbutive relations, that chamacterize
basic level conoepts, differ from evaluative relations.

Table 1: Five year olds. Percentage of the 4 kinds of
relation ateach hierarchical level.

Relation Sup Bas Sub
Taxonom ic 33 20 11
Them atic 48 61 69
Atrbutive 10 15 12
Evaluative 9 4 9

The analysis on the wlations produced by 8 year
olds chow s that on the first din ension, w hich explains
97% of the totalvariance, superordinate level concepts,
characterized by taxonom ic elations, differ fiom both
basic and subordinate level conoepts characterized by
them atic relations.

Table 2: Eight year olds. Percentage of the 4 kinds of
relation ateach hierarchical level.

Relation Sup Bas Sub
Taxonom ic 33 13 11
Them atic 34 53 49
Atrbutve 29 32 36
Evaluative 4 3 4

The analysis on the relations produced by 10 year
olds show s that on the first din ension, which explans
almost all the variance (09% ), superorddhate level
conoepts, characterized by taxonom ic lations, differ
fiom subordhate level conoepts charmacterized by
them atic r=lations.

Tablk 3: Ten year olds. Percentage of the 4 kinds of
elation ateach hierarchical level.

Relation Sup Bas Sub
Taxonom ic 30 15 12
Them atic 26 42 46
A ttrbutive 32 32 32
Evaluative 12 11 9

As the permentages and the oconesoondence
analyses suggest, at all the ages considered, the man
difference between superordhate and ower level
concepts does not depend on the production of
attrbutive and evaluative wlations, but on the
producton of taxonomic and thematic wlatons.

Superordnate level conoepts elicitm ore axonom ic and
Jess them atic r=lations than the low er level concepts.
However, it is worth noting that superordmate level
concepts elicitasm any attributive relations as the other
hierarchical levels. This could mean that perceptual
Inform ation that is Ivolved In attrbutive welations is
conveyed not only by lIowerbutalso by superordnate
level conoepts. This result brings new evidence to the
perceptual and action view s of conceptual know ledge
oganization . Superordinate level conoepts elicitm anly
taxonom ic rlhtions at the subordinate level, 1. e.
nsantiatons Heit& Barsalou, 1996), 08% , 99% ,and
97% m 5, 8, and 10 year olds respectively), thus
show Ing their ‘plural force’ W arkman, 1985; 1989;
M uphy & W isiew ki, 1989). The sam e is found also
I basic level oconocepts (88% , 72% , and 76%
egpectively), though the percentage of nsantiations
decreases oconsistently. Subordhate level conoepts,
Tnstead, elicit m ostly iem s at the superordnate level
(55% ,53% ,and 52% regpectively).

To test hypothesis 2 a Conespondence Analysis
w as perfomm ed on the 4 kinds of relation crossed w ith
the age Jevels. The first din ension, explaining 76% of
the variance, show s the difference betw een 5 yearolds,
who produce mostly them atic relations, and 10 year
olds who produce m ostly attributive relations. The far
less relevant second din ension, explaining 24% of the
variance, show s the difference between 8 and 10 year
olds as these last produce evaluative relations (see
Figurel).
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Figure 1:Conegpondence Analysison the 4 kinds
of relation ateach age level.Dinension 1 = 76% -
Dinension2 = 24% .

Even though the production of them atic rlations
decreases w ith age, at all the age levels the production
of thematic rlations ocutnumbers that of the other
relations, while that of taxonom ic relatons does not
consisently change (see Table 4) . Thus, there seem s o
e no evidence of a thematic - t© - taxonom ic chift.



Furtherm ore, the production of perceptually grounded
r=lations, ie. attributive relations, increases consistently
from 5 t© 8 years.
Table 4 : Percentage of the 4 kinds of rlation produced
ateach age level.

Relation Age Age Age
5 8 10
Taxonom ic 23 20 19
Them atic 57 45 38
Atrbutve 12 32 32

Evaluative 8 4 10

This last result can be nterpreted I the lightof the
grow g analytical attitude children develop with
schooling . The production of evaluative relations drops
Tn 8 yearoldsand then Increasesagai in 10 yearolds.

Experin ent2

Experim ent 2 was a r=plica of Experin ent 1 but w ith
adult participants and hence w ith slight variations. The
ain was to testw hether the ttends found in Experin ent
1 in 10 yearold children are m aintained 1n adults.

M ethod

Participants Tw o hundred students of the University of
Bologna volmteered for theirparticipation .

M aterials Tw enty-seven concepts were selected; each
presented atthe 3 hierarchical levels.

Proocedure The procedure was the same as 1n
Experinent 1 wih m inor adaptations for the adult
participants. The task w as not presented as a gam e and
partcipants werr albwed to wre asocitions of
associtions. W hen presnted wih ‘fower, for
example, they could think of eranim ' and had t©
wrte this word Inked to flower'. If geranim 'made
them think of vase!, they had to wrte vase' Inked t©
geranim '. Thus, twas possible to distnguish betw een
direct and Indirect associations elicited by the given
conoept nouns. Participants could produce as many
associations as they wanted n a maxinum tine of 5
m nutes foreach conoept. O nly directassociations w ere
analyzed In this research

C oding The coding procedure and codesw ere the sam e
as those used In Experiment 1. The two judges solved
8% cagesof disagream entafterbrief discussion.

D ata analysis and results

I orderto testhypothesis 1, the percentages of the
4 kinds of the produced relations were com puted for
each hierarchical level of the conosptnouns (see Table

5).A Conegpondence Analysis was perform ed on the
frequencies of the rlations produced crossed w ith the
hierarchical Jevels of the conosptnouns. On the first
dim ension, explaining aln ost all the variance 98% ),
superordinate level conoepts, that elicit taxonom ic
rhtons, differ from subordiate level conospts that
elicit them atic relations.

Table 5: A dults. Percentage of the 4 kinds of relation at
each hierarchical level.

Relation Sup Bas Sub
Taxonom ic 30 19 15
Them atic 29 37 42
A ttributive 21 21 23
Evaluative 20 22 21

Both percentages and Conespondence Analysis
1eplicate the sam e pattem of results as that found m

children. Superordiate level conoepts elicit more
taxonom ic wlations and less them atic wlations than
Jower level concepts. Again, attrbutive rElations are
elicited In the sam e proportion by superordhate level
concepts asby low er level concepts.

C om parison betw een Experin ent 1 and 2

T order o test hypothesis 2, the relations produced by
children at the different age levels and by aduls were
com pared.

A sFigure 2 show s, the production of them atic relations
gradually decreases betw een 5 and 10 years, and then it
creases again. I is also worth noting that them atic
rlhtions arr the most fiequently produced by both
children and adults. The producton of taxonom ic
rltons, Instead, is more sable across the age levels
than that of them atic =lation. A greater variability is
found 1 the production of attributive relations.

il i

age5 age8 agell adults

O taxon
B attrib
O them
Oeval

& o
o o
1 1

Percentages

N
o
1

Figure 2 : Percentage of the 4 kindsof relationsat
each age level.

A Comespondence Analysis was perfomed
crossing the 4 groups of relations produced w ith the 4



different age lkevels (children aged 5, 8, and 10, and
adults). The firstdin ension Eexplaining 67% ofthe total
variance) show s the difference between 5 year olds,
w ho produce them atic relations, and 10 year olds who
produce attributive relations. On the second din ension
Eeplning 24% of the variance) both 5 and 8 yearolds
who produce attrbutive and them atic rlations, differ
from 10 year olds who produce taxonom ic relations
(see Figure 3). In this analysis adult’s productions have
no w eight; this m eans that the pattem of =lations they
produce does notdiffer from thatproduced by children.
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Figure 3 : Conegpondence Analysison the 4 kindsof
rhtionsateach age level. D Inension 1 = 67% ;
D In ension 2 = 24%

G eneralD iscussion

The results verify the two hypotheses set forth at
the beghning and support perosptual and action-based
view s of conceptual organization. They chow that:

1.A teach considered age, superordnate, basic and
subordinate level concepts convey attributive, i e.
perceptually grounded, mfom ation. Such finding is
consistent w ith the view advanced by Smih & Heise
1992) and Jones & Smih (1998) that perceptual
propertes are rElevant I distnguishing between
different kinds of superordinate level concepts. For
exam ple, both textural nform ation and the difference
betw een bivlogical and non-bivlogical m ovem ent help
o distnguish between very geneml superordinate
conoepts such as artifacts and natural kind concepts.

The fact that superordinate level concspts convey
mor tExonomic and lss thematdc and contextual
hfomation than lower level concepts can be a
consequence of the instantiation principle Helt &
Barsalou, 1996). The activation of superordnate level
oconecepts elicit nform ation about thetrexem plars thanks
o thelr eliciing both attrbutive wlations and
sentations of the subordinate kind. This weault is
consistent w ith the widely adknow ledged result that
superordnate level concepts activate their exem plars

(Callanan & al., 1994; M arkm an, 1985; 1989; M urphy
& W isniew ki, 1989).

2. Contextual and them atic nform ation plys a
rlevant part I omganizing know ledge not only In
children but also n adults. There is no evidence of a
chift fiom texonomic - © - thematic know ledge
organization at least using a production task, as is the
case In this study . I fact, the production of taxonom ic
relations does not change across the age levels. Atall
the ages considered, concepts convey more them atic
than texonom i nfomation while the weight of
attrbutive infom ation becomes mor Elevant w ih
age I shaping conceptual know ledge. This finding is
supported also by recent evidence on the lack of a
consisent preference for either them atic or taxonom ic
relations by pre-schoolchildren O bsoome & Calhoun,
1998; W axman & Namy, 1997) and on concsptual
flexkdbility and variability Sm ith & Samuelson, 1997).

This research show s that the cognitive economy
prncple, restng on a hiewmrchical organizaton of
taxonom ic relations, is not ablke t© handle the way
conoeptual know ledge is really organized (fora sin ilar
conclusion see Slom an, 1998) . The cognitive econom y
principle has to be revised 90 that it can handle all the
nuances know ledge herits from ourcom plex dealings
wih the envimnment. This does not mean that
abstraction has no part n know ledge organization, it
only means that even abstact know ledge orighates

A cknow ledgm ents

W e thank Lary Barsalou foruseful comm ents on som e
aspects of this research and Angela M ontenari for
statistcal advice. The research reported in this paper
was suppored by gmnts fiom CNR n. 9504047,
9601807,9700385,9800572CT11 to the second author.

R eferences

Barsmlou, L. W . (1993). Flexbility, stucture, and
Inguistic vagary In conoepts: M anifesations of a
oom positonal system of peroeptual symbols. mA L F.
Collins, S. E. Gatherole, M . A. Coway, P. E.
M ords Eds.), Theories of meamory. H illsdale, NJ:
Law rence Exlbaum A ssocites.

Barsslou, L. W . (1999). Pexceptual Symbol System s.
Behavioraland Brain Sciences, 22,577-609.

Barsslou,L.W ., & Hale,C.R. (1993).Com ponents of
conceptual rEpresentations: from  feature list ©
recursive fiam es. Th I.Van M echelen,R .S .M ichalski
(Eds.) . Categories and concepts: Theoretical view s
and Inductive data analysis. London: Academ ic
Press.

Barsmlou, L. W ., & Prngz, J. J. (1997). M undane
creativity in perceptual symbol sysems. n T. B.
Ward, S.M . Smih & J. Vads Eds.). Creatve
thought: An Investigation of conoeptual structures



and processes. W ashington, DC: American
Psychological A ssociation Press.

Calltnan, M .A ., Repp, A. M , M cCarthy, M .G ., &
Latzke, M . A . (1994). Childrens hypotheses about
word meaning: Is there a basic level constaint?
Joumal of Experin ental Child Psychology, 57, 108-
138.

Chaffin, R . 1992). The concept of a sem antic r=lation.
hE.Kitay & A .Lehrer Eds.), Frames, Fieldsand
Contrasts: New Essays I Lexical and Semantic
Organization. Hillddale, NJ: Lawrence Erbaum
A ssociates.

Chaffin, R. (1997). A ssociations to unfam iliar w ords:
Leaming the m eanings of new words. M emory and
Cogniton,25,2,203-226.

Glnberg, A. M. (1997). W hat memory is for.
Behavioraland Brain Sciences, 20,1-55.

Greene, T.R. (1994).W hatK indergarmers Know about
Class Tclusion H jerarchies. Joumal of Experinental
Chid Psychology, 57, 72-88..

Grenacre, M. & Blsus, J. Eds) (1994).
Corregoondence analysis In the social sciences:
recent developments and applications. London:
A cadem ic Press.

Hat, J.F. Anderson,R .E., Tatham ,R .L., & Bldk,W .
C. (1992). Multivariate data analysis. New York:
M adV illen.

Heit, E., & Barsslou, L. W . (1996). The msantation
principle I natural categories. M emory, 4, 4, 413-
451.

Jones, S.S.& Smih,L.B. 1998).How children name
cbpcts w ith shoes. Cognitive D evelopment, 13, 323-
334.

Lassaline, M .E., W imiewski, E.J.,, & Medn,D.L.
1992). Basic lvels In artdficial and natual
categories. h B .Bums Ed.), Percepts, conoepts and
categories.Am stexdam :E lsevier.

Lucarelb, J., Kymtzis, A. & Neloon, K. (1992).
Taxonom ic know ledge: what kind and when? Child
Development63,978-998.

Lucariello, J., & Nelsoon, K. @1985). Slhtfiller
categories as m em ory owganizers for young children.
D evelopm enta1P sychology, 21,272-282.

Mandler, J. M . (1992). How to buid a baby: II.
Conceptual prn ives. Psychological Review, 99,
587-604.

M andler, J.M . (1997).D evelopm ent of categorization:
Perceptual and concsptual categories. n G . B rem ner,
A. Shter, & G. Buteworth Eds), hfant
Development. Recent Advances. Hove, UK:
Psychology Press.

Markman, E.M . (1985). W hy superordhate category
tem s can bem assnouns. Cognition,19,311-353.

M atkman,E.M . (1989). Categorization and nam Ing in
children: Problems of induction. Cambridge, M A :
M IT Press.

M uwhy,G .L. & Lassaline,M E. (1997).H jerarchical
Stuctire In Concepts and the Basic Level of
Categorization. n K . Lamberts & D . Shanks Eds.),

Know ledge, Concepts, and Categordies. Hove, UK :
Psychology Press.

Mumphy, G. L. & W isndewski, E. J. (1989).
Categorizing cbjects In isolation and in scenes: W hat
a superordate is good for. Joumal of Experimental
Psychology: Leaming, M emory and Cognition, 15,
572-586.

Nelson, K. (1986). Event knowledge. Structure and
function n developm ent.H illsda’le, N J: Exloaum .

Obsbome, G.J.,, & Calhoun, D.O. (1998). Themes,
Taxons, and Trial Types In Children’s M atthing t©
Sample: M ethodological Considerations. Joumal of
Expermmental Chid Psychology, 68,35-50.

Sell, M . A. (1992). The development of childrenk
know ledge stucture: events, sbots, and taxonom ies.
JoumalofChild Language, 19,659-676.

Sloman, SA . (1998). Categorical hference Is Not a
Tree:TheM yth of hheritance H jerarchies. C ognitve
Psychology,35,1,1-33.

Smih, L. B. (1995). Stbilty and Varability: the
geom etry of children’s novelw ord Interpretations. n
F.D.Abmham & A R.Gilgen [Eds.), Chaos theory
I psychology.London, UK :Prasger.

Smih,L.B. & Heise,D. (1992). Perceptual sin ilarity
and conceptual stucture. B .Bums Ed.), Percepts,
concepts and categories. Am sterdam :E lssvier.

Smih,L.B.& Samuelson,L.L. 1997).Perceiving and
Remembering: Category Stability, Varidbiliy and
Development. 1 K . Lamberts & D . Shanks Eds),
Know ledge, Concepts, and Categories. Hove, UK :
Psychology Press.

Tschacher, W ., & Scheier, C. (1999). Siuated and self-
organizing cogniton. i P. Van Loocke Ed.), The
nature of concepts. London, UK :Routledge.

Weaxman, S.R. & Kosowsky, T.D. (1990). Nouns
m ark category relations: Toddlers' and preschoolers'
w ord-leaming biases. Child D evelopment, 61, 1461-

1473.

Waxman,S.R., & Nany,L.L. (1997).Challenging the
noton of a thematic prference  children.
D evelopm enta1P sychology, 33,555-567.

W ismniew ki, E.J., nai,M ., & Cassy,L. 1996).0n the
equivalence ofsuperordinate conoepts. Cognition, 60,
269-298.



