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ABSTRACT
This study itteﬁp;ed t6 ixpliin the £indings cf

' classxcal studies about young’ children's classification ability, -

namely that young children: ~(1) . catugcrzzi on the basis of perceptual

or concrete properties, (2) classify in a linear, nonhierarchichal

mannar, and (3) ‘use inconsistent criteria Yor classifichtion; The

y further proposed that children's classification outcomes are a

£nn tion of the knowledge that they have and the representation that

the knowiodge takes: Two study approaches were used. First, group of

§§66n2§65E261as wag divided into expert and novice groups based on.

— T e - —— Ju— = _%

the children's knowledge ahout dinosaurs: Both groups weré asked to

'sort 20 dinosaur pictures into as many.groups a&s they wished. Results

1naxcated that wﬁen Enowleage was available, as was the case with the

R o -

basic level, relyxng prxmarxly on percgptual features,. The resilts

: suggested'that the expert children'’ i ability to classify at the

. superordinate level was dué to the f fac that their knowledge was -~

-~ already organized in such a way as permit retrieval of this '
organxzatxon.,The second study approach involved single,.
.within-subject designs applied to four and fxve-ysar—olds. Results bf-'
-these demonstrations indicated that (1) young children's

R repregentatzons may be hierarchical and consistent but fx;;fgcfma;gh

" the canonical form that thq/expérxméntér expects and (2) that young
children may be inconsistent in their scrtxng criteria for an -

unfamzlzar set df .objects but be very consistent in their sorting

criteria for a familiar set of ob;ects. (CRH) T . .
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- This plp‘! proposes that young childron s inqbility to

categorige in a taxonomic or class inclusion manner is a function

of (A) thnir wvailableé kiiowledge and (B) the rcpraucntltton of that |

o e

knawladgc.* Young children's failure is not necessarilx (C) a

problem of ‘access (see Gelman, 1978 for avreview), nor (D) the lack &
of a hierarchlcll répresenitation (Harris, 1975); nor (®) the lack \

parftedtlgrclusstficatton skill (Inhelder and Piaget, 1964).

[ ]

The atandard format for the task under diiéﬁsston, laucttmc-

-referred to as elasstftcption, other” times as categorization or

" sorting; usually involves the pregentation of ‘20 or so cards with

pictures of items that fall into 4 or 5 categorien. For axample,

it is expecfed that ptctures of chatrh table and couch\vould be

horse would be sorted into the Animal category, and 86 on. Thq.

clasa&cal fiﬁding from-clasntficatton, catego ation, and sortinq

rasks are that (1) young children categorize 8n the basis of . |
perceptual or concrete properties (those that are cbaervabls)

whereas older children categorize onithe basis of abstract_or

functional features; those that require an inference of some Rin&;
{2) younger children's categgrgzg;;ofifggg ;§g§§517§§§1193L§nd
non-hierarchical, whereas older'children s sortings are more

r.ierarchical; and (3) young ch~§dren use inconsistent criteria for
the categorization whereas older children are consistent. Tﬁgi, .

youriger children are more 1ikely to ciassify cat and couch together

because cat often sits on a couch; or they might categorize horse
and tahle together because they are both brown.-

'£indings, and at the same time, to attempt to proviae ‘an

explanation for their order 6f dcquisition: That is; why it is

—EF= R T - s TTR T

that clder children manifest/\consistent. hierarchical and abstract -
categotization and younger cgildren exhibit inconsistent, linear,
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.reprclcntattons, and to compare & single lubjcct'l prfomncel -

328

cntoqorintion.i Spcciticnlly, evidence will be

provided to ldppoﬂ: the assertions that children's categoritation

outqcmqs are a funct’ion of the knowledge that they have-and. tho
reprotentatidn that the Enowledqe takes, and fot nccellnrily a--

function of the lack of access, the lack of hierarchical-

- o - e — -

- —represaatation; nor thé -lack—of campetence. To -test these notiont,-—»—.

two basic approachel are ulod. First, the performance of expert-. -

and ; ncvtce children are ecmpcred to see how their differences mimis’

dlftorﬁ 1ces produced by age. Second; linqlo within-lubjoct designg -
are uacd to carefilly uncover intnvidual chilaren's

uhder two d.i.ffercnt ctimulus conditions. i ;- T

Yotmq chtldrin'i tﬁibt ty to ctll:tfy tn a ctcn—tnctunton or

taxonomic manneér has often been attributed-to the lack of a skill
that emerges later i develogment. Or, in Piagetian terminologies,

-'yomiq “children have not yet déveloped the intellectual structure

..

) ltudtes which presumably assess children's semantic reprountation‘

= - Z__Z e S £ - T —_—_T o= N

essential for success" (Thornton, 1982). However,,attributing
canpetencies o emerging structur.a does not constitute an

_éxplrﬁattoh, but cvather, is a rcdascrtpfton of the phencnenori.

Recently, serious at*émgiti have been made to understand why younger
children are less able to categorize in a clal.-inclulion manner.

One- eiplanxfich has cemfi'éd on the notton\ct access. ‘l'htl notion

assumes that the necessary knowledge is :there; and takes the .
aporopriate hierarchizal reprelentation. But for some reason, it

%am'fo‘t be accessed. The evidence for l@h an ;argument’ dsrives from

through “gecondary” tasks such as (1) _asking young children
specifically to put all the members of a category together (put

robin rrow’ in the BIRD category; for éxample);, or (2} asking
cﬁii& verify that-a statement such as "A robin is a bird" is
true or not, or (3) seeing if they can ancrl.be attribites of a

superordinate (BIRD) term to & nonsense word (such as 'ub") if

: children are t.old that 'nibl are birdl. . 'l‘ho fact that youngh

. of the presen,cc of hierarchical cicsl-tnctul:l;on (or canonical)

‘representatiop, thus tne-inability to . exhibit class~inclusion .
'uiMication 'is the résult of limited access. The claim .

be male here is that r:héic ucomliry tasks assess only-

individual links or pieces of kiowledge and not the entire D>
interrelated imowledge structure. 'l’herefore, thege secondary tasks .

are not necessarily.valid for ccnclﬁdtnq that the knowledge is .

therc but not accessible for the (pt!.mry) tllk of chllification.

A second apprcach to explaining yccchr chﬂ:drqn s failure to -

;" classify taxcncntcaily is to find instances of stimulus material

under which they can., For example,’’ young children can angver
class-inclusion questions more accurately when ‘good ixiﬁpﬁn of a '

categcir.y are used; rather than peripheral or non-central ‘axamples
(Carson and Abrahamson, 1976). Likevile, Roléh and her ll.ocl.atei

= _ _ AT : (
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(1976) have lhown that vory young dh;ldron can ina..a cliiitfy -

hierarchican;; ‘when the ssts of stimuli are taken from the basic

level objects (such as categorizing different variety of chairs
into the CHAIF. category), but not when they are taken from the

sugorordinate,Ievcl.,AHoHEVir, _Rosch's. results are entirely

basic objects are those-that afe porcuptually similar to ‘@ach. .

"other. And it is alresdy known that young children can sort’

iccordtng to perceptual fesatures; hence

basic level makes sense. Horton and

succegsful sorting at the
rkman (1980) have provided

z forther evidence that young children can acquire with eame -basic -’

level cufcqartou.on tlie basis of their percoptual .tmilaritio-.

' I

which young children can exhibit consistent; ldhlt-ttko,

-hierarchical classification at the- -hpoioidinato level., Tﬁi fiiit

study addredees this émition by camparing and contrasting two “ .

of knowledge about dinosaurs (they could ident}fy by name about ‘10
of the 20 dinosaur pictures that were shown to thém), and fiovice.

identtfy aﬂy-dinoaaur corractly %y mame. Each child was presented

the -set of 20 dinosaur pictiures and sifply asked to sort them into
as many groups as they wish. The results are very stttktng.

Basically; novice children form what I will claim to be basic-level

groups of 7-year-olds. One group of children have a large qunntity

childreh had some familiarity with dinosaurs; but could not -

‘categories and expert children form superordinate-level categortes.’

what are the baces of thege claims? First, the Citégortes formed

by .. Ehé novice children are peréeptually similar, based on an

.inspection of the visual featuées of the dinosaurs. These

categories correspond to classes such as_the puckbills, which are

dinosaurs which have bills that look 1ike ducks'; or the Horned

dinosaurs; with distinct notible horns. Second, the explanations
given by the children for the groupings support this
interpretation. Samplés of their protocola are:

»they all look aiiké;_ Their heads look alike:"

"They have small hands...And their skin ii.i6ﬁ§ﬁ.'

. ;iﬁéy haye the same he:as...xna fhéy have horns.

A;And third, the findings of Rosch Et al (1976) and Horton and
Markman (1980) would predict Ehaf novice éhtldren Ihonid be able to

) 8ategorize at this basic levei~with ease.

»

The expert children, on the ofhé?“hind, group tham tnto

abstract categories,; usually just in termg: of whether they: are

Plant-~eaters or meat-eaters, and perhaps with the addition of orne
more abstract category‘such as whether they are aggressive ‘or not.

_Samples of their protocols look like the following:

.
= . v
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"Thte qroup ..te protected and hannfut dinosaurs thaE -are,

'..2 - plent eaters.” . -

..;

"Theaeﬂdtno-aursfeée plant-saters: They aren't harmful."
SN - oL :

61i§§‘fy1 the dinoihure not on the beeie o! perceptuel features,

but ‘rather;, on the basis o!]tuncttonei or Ibetract.featﬂree.

Further support for this inéexpretation can, ‘b® obtained by looking
at the cqmposition o! their baeic categoriee, when they.are. asked
to 'further asubdivide their tﬁtttat rather large (iuperérdinate)

groups. Whan they do this, they tend to form perceptual groupings;

mich like tﬁe novice children. Fo§ example, when the same expert
child was asked to subdivide his first group, his explanations now.

are:

nothtnq on their becke.

' . .- -

"ggq gheiguys withgnot much on their heads and lots on
thetr becks and tail."”; . r
-
. These data ptovade evidence in iuppcrt of iiieftion A, namely
that when the khcq;e is availabls, as is the case in the expert

children;, they can Eliisify hierarchically at the superordinate

level. And when the knowledge is not available, as in the case of -

the novice children, children of the same age tend to classify at,

"the basic level; relying predominantly on perceptual features.
-Thus, -we have mimicked divelopmental results with the nenipulation
of kriowledge rather than 'age.  We fur ther claim that the expert

children's ‘ability to categorize at the top-level node is not,
because they have available some integenging skill, -but rather,
that their knowiedge i8 already orgarnized in such a way as to

permit a retrieval of this organization. BEvidence in support of

this argument can be gathered from our data in which we _initially
simply asked each child to descrlbe what he gees in a picture of a:

dinosaur: Even tn such a enupte knowtedge-productton task, experts

describe information that goes beyond the .pictures given (Bruner,
1957) whereas novices' descriptions were very much bound to the
visual or observable properties. - This.suggests that the .

elicitation of abstract information was not the reeult of

inferencing, but merely the retrieval of relevant Enowledge when
the ainosaur pichre served 3y a cue. - o N L

",

: The next demonetratiggﬁie an-attempt to find evidence in )

representation of a familiar ‘domain; such as her classmates: A

»

' | ,, '? BESﬁﬂW miﬂms’

' | "These ari:tiie: aﬁiy.,ﬁiie-iiterii:éaiia niia:;;:; R

/

and D. - Wé wanted to a@sess a chila's -

7K
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CLASSMATES at the top-node, perhaps followed by BOYS and GIRLS at

the next level, then within each node; one would get a distinction

between 556653265836 boys and first-grade boys and 80 gn ' {This
was an open classroon with mixed grades). After much: 7hiing, .
aiscovered that the actual interpal representation of ‘this ..

S-year-old child looks more like/+the 'schematic diagrggﬁghown in
Figure 2, where the.classmates are divided intc SECTIONS acéérding—

to the chilaren's iéafing arr:ngement. we further claim that

second-grade) are attached. individually to each chila node, because

this S-year-old could éigily verify whether I-given child is a Soy
or a girly - . . ‘ .o

ﬁhaﬁ evidence do we have that this is tile<dominant

: representa:ion that the child has? First; ﬁﬁiﬁ asked to freely °

r after every 5-6

generate all the classmates' names, pauses oc
names, corresponding to the boundaries in the seating sections.

- Second, the pauses between the retrigv;l of names_that cross a-

boundary ‘are twice as long (6 seconds) as pauses betweqn the .

genieration of two successive names within a‘ section. Third, when,

we acked the child to genérate subgroups of names; such as all the
second-grade—boys, the seglience of such generation dbeyed the

. representation of the seating arrangement; -that-is,

section-by-section. Fxnally, uhen we asked the child to sort the

again corresponding to the four !ﬁzting areas: Hence, her sorting,

although not conforming to the canonical representation postulated
in Fijure 1, was nevertheless meaningful, hierarchical, eonsiatent,
and acéeséible.

e BESTCGI?HVAIHBLE'
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- Figure 27 The child's actual representation of her classmates.

a

. The findings f;-cn thia demonstration support assertion B tl‘iat"
not only do we have to be doncerned about wWhether the knowladge 't

available; but also whether it takes the canonical form that the

experimenter expects. Although our child's representation was not
in ‘the canonj.cal clasg-inclusion form, it 4id take the hierarchical

.format; and classification was based on the represéntation that he
had. . The existence of such a representation also suggests that it
is i:’[ii.:l.te pousible to perforii all thie secondary tasks with ease

rov— e — e ——

-within thta as well as_ tl_m canonical structure.

'rhe"hext aemonstration pw:ovidee some avidence t.o bear: on

;_nssertton E, namely that chssificattqn is not necessartig a skill

‘per se _that emerges; but rather it, is a performance outcame that is
a manifestation of the Enovledq. and its ropreuantation that a

ghild has: To tcst this notion, we examined a stngic child's

categorization of a singld damain, dinosaurs;” but which was dividod
into two subsets. Briefly, we asked a 4-year~old .chilad who is ﬁﬁr
knowledgeabls about ainosaurs to categorizs twa subasts of

dinosaurs; 20 in each subset. _ The one subset of dinosaurs had been
determined a priori to be more familiar than the other subset’,
although hoﬁh inbiétn wirt iubstnntmiv kniown o him, ¢ 'i .

The result;p show that hin categorization acheme for x: very

: .fmn:tnu"‘ subset was tdérit;tctt to those of the 7-year-old’ erts-
4 ”’t A - .

‘. c 9 . . -
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me@troned ibove (t.o. Giiﬁq thi crttcrton of meat- or plant- v

eating); and further, was Vary consistent and stablé across the two

trials. - For the less familiar subset, on the othor ‘hand, he Has an

inconsistent set of criteria, vnryiﬁq;from thc dist t& the habttat,

to the locamotion. The criteria changed from-trial-to-trial and = .
showed no fignn of stability after thres trials. 7 e
.\ ' oo e .
Such rosuit- again lhow that we_can Eﬁlicnte the classical
developmental £1nding that young children use inconliltent criteria

in aorting. But 4his tiime, developmental diffsrences ars' not

simulated by comparing expert and novice children. Rather, . ’ {

developmental differences are mihicked by the chanqol that are
exhibited by-the same child in two subsets of a given Aanain that -

differed in the child‘'s familiarity with ,each:  Hence; despite the

- - - _ "7 _ — - - l

fact' that the child was inconsistent and unltable in his lorting
criteria in the less familiar siubset, he was very able, oh the

other hand, to axliibit stable use of consistent criteria in the = ¢

Tﬁ?‘,gETtES" subset: Such d;ﬁferential .orting'perfozmancé from
the same child in the same dcmain suggests that the skill Y _
manifested is not a fundamental compeﬁéncé~€hiﬁ either exists or

not in the child's repcttotre, but rather; is-an attribute of the

particular representation that the exiating,knowledge takes (Chi

and Koeske, in press). . MEREIE .

~ In sum, ? have rapifrated classical fiadings in
categoripatio and sorting (such as the us¢ 7{79ercepgga}iggagn§gi) ﬁ
in children who have limited knéﬁlédg! of a damains We have also -

tentatively. called tnto question some of the explanations offered

for a young child's failure to categorize in a clags-inclusion

manner, such as the lack of (1) access, (2) ctlesific;tion skill,; - -~

=2 X7 pui A R

or (3) hierarchical’ representatton. Finally; we_ strongiy suggest

that the availability of content knowledge, coupled with an

appropriate representation, can enahle a young chtid to exhibit
competenciés that have previously only been attributed to older P
children (Gelman,.1978). This impliés-that a skil;iggggiasigi /
classificatxon, and others like. it, are knowiedge-derived, and /

emerge as the necessary dcmatn knohledqe and its fbpreiehtatlnn are

acquired,

.
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